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About this Manual

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

SERVOPACKs.

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 SERVOPACK.

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.

Zero-speed Stopping

Stopping the servomotor by setting the speed reference to 0

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

Control methods for which the parameter applies.

: Speed control [Position | Position control : Force control

A
r 1
Vibration Detection Sensitivity [ Speed | [Position] | Force | o
Classification
S Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately ,Tuning
Parameter / / / |\
number Indicates the Indicates the Indicates when a ;
| h
minimum setting unit||parameter setting || change to the pnadrg:;tstse: ©
Indicates the setting for the parameter. before shipment. || Parameter will be classification
range for the parameter. effective. ’
» Parameters for Selecting Functions
Parameter Meaning When Enabled | Classification
n.000O0O 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

I\ AN [A\

IParameter The notation “n.0000" indicates a parameter | [This 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 -V Series

Refer to the following manuals as required.

Selecting
Name
Devices

Models and | Ratingsand | System | Panels and Trial Operation
Peripheral |Specifications| Design Wiring Operation and Servo

Trial .
Maintenance

and

Adjustment lisipeaie

2-V Series

User’s Manual
Setup -
Linear Motor

(No.: SIEP S800000 44)

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

X-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.

» 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 lamp is OFF
first before starting to do wiring or inspections.

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 or equipment damage.
» 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.

e » 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.

agnetic way

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.

* 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

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.

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

* Insert only one wire into one opening in the main circuit connector.

* 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.
When connecting an External Regenerative Resistor to the SGDV-3R8A, -5R5A, -7R6A, -120A, -
180A, -200A, -330A, -1R9D, -3R5D, -5R4D, -8R4D, -120D, or -170D, first remove the lead wire
between the B2 and B3 terminals on the SERVOPACK, and then connect the External
Regenerative Resistor.

There is a risk of SERVOPACK failure.
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.




/\ CAUTION

» 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 limit switches or stoppers at the ends of the range of movement to prevent
unexpected accidents.

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.

Failure to observe this caution may result in injury or equipment damage.

» 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 Precautions

/\ CAUTION

ulations. Be sure to include these contents in all labelling and warning notifications on the

 Correctly discard the product as stipulated by regional, local, and municipal laws and reg-
final product as necessary. E

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.




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

B North American Safety Standards (UL)

Uus ®
T\ us

(UL

LISTED

North American Safety Standards

Product Model (UL File No.)
SERVOPACK |SGDV UL508C (E147823)
. SGLG"! UL 1004-1
Linear ] UL 1004-6
Servomotor : SGLF*I*Z (E165827)
* SGLT CSA C22.2 No.100

*1.  Only products with derating specifications are in compliance with the UL Standards. Estimates are available for
those products. Contact your Yaskawa representative for details.
%2, SGLTW-35A000H and -50AO0O0OH (high-force type) are not in compliance with the UL Standards.

B EU Directives

C€

Product Model EU Directives Harmonized Standards
Machinery Directive )
2006/42/EC EN ISO 13849-1: 2015
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
2014/30/EU EN 61000-6-4
SERVOPACK SGDV EN 61800-3 (Category C2, Second environment)
Low Voltage Directive
2014/35/EU EN 61800-5-1
RoHS Directive
2011/65/EU EN IEC 63000
(EU)2015/863
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
2014/30/EU EN 61000-6-4
« SGLG" EN 61800-3 (Category C2, Second environment)
Linear * T
Servomotor . SGLF* Low Voltage Directive EN 60034-1
« SGLT 2014/35/EU
RoHS Directive
2011/65/EU EN IEC 63000
(EU)2015/863

*  Only Moving Coils of EU Directive-certified products (models with “-E” at the end of model numbers) are in compli-
ance with the EU Directives. Estimates are available for those products. Contact your Yaskawa representative for
details. For EU Directive-certified products for SGLOM (models with “-E” at the end of model numbers), the content
of substances specified in 2011/65/EU as amended by (EU)2015/863 is below the standard value. However, these
products are not marked since they are not subject to CE Marking requirements because they are not energized.



B UK Conformity Assessed (UKCA)

UK
CA

Product Model UK Regulations Designated Standards
Supply of Machinery (Safety)
Regulations EN ISO 13849-1: 2015
S.I. 2008/1597
. o EN 55011 Group 1, Class A
llileeg(r:lillrgg:)e;inenc Compatibility EN 61000-6-2
S.1. 2016/1091 EN 61000-6-4 .
EN 61800-3 (Category C2, Second environment)
SERVOPACK SGDV Electrical Equipment (Safety)
Regulations EN 61800-5-1
S.I. 2016/1101
Restriction of the Use of Certain
Hazardous Substances in Elec-
trical and Electronic Equipment | EN IEC 63000
Regulations
S.I. 2012/3032
. - EN 55011 Group 1, Class A
Electromagnetic Compatibility
Regulations EN 61000-6-2
S.I. 2016/1091 EN 61000-6-4
o EN 61800-3 (Category C2, Second environment)
« SGLG" | Electrical Equipment (Safety)
Linear . SGLF" Regulations EN 60034-1
Servomotor . | S.L2016/1101
* SGLT

Restriction of the Use of Certain
Hazardous Substances in Elec-
trical and Electronic Equipment
Regulations

S.1.2012/3032

ENIEC 63000

#*  Only Moving Coils of EU Directive-certified products (models with “-E” at the end of model numbers) are in compli-

ance with the EU Directives. Estimates are available for those products. Contact your Yaskawa representative for

details. For EU Directive-certified products for SGLOM (models with “-E” at the end of model numbers), the content
of substances specified in S.I. 2012/3032 is below the standard value. However, these products are not marked since

they are not subject to UKCA Marking requirements because they are not energized.
Note: We declared the UKCA marking based on the designated standards in the above table.
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B Safety Standards

Product Model Safety Standards Standards
. EN ISO 13849-1: 2015
Safety of Machinery EN 60204-1
SERVOPACK SGDV Functional Safet EN 61508 series
" y EN 61800-5-2
Functional Safety EMC EN 61326-3-1
» Safety Performance
Items Standards Performance Level
Safety Integrity Level EN 61508 SIL2
- -9
Probability of Dangerous Failure per Hour EN 61508 PFH = 1.7x107 [1/h]
(0.17% of SIL2)
Performance Level EN ISO 13849-1 PL d (Category 3)
Mean Time to Dangerous Failure of Each EN ISO 13849-1 MTTFd: High
Channel
Average Diagnostic Coverage EN ISO 13849-1 DCavg: Low
Stop Category EN 60204-1 Stop category 0
Safety Function EN 61800-5-2 STO
Proof test Interval EN 61508 10 years




Contents

About this Manual . ... ... iii
Safety Precautions. . .. ... ... e Vi
Varranty. . .. Xii
Compliance with UL Standards, EU Directives, UK Regulations
and Other Safety Standards . ........... .. . Xiv
Chapter1 Outline . ... ... . . . e 1-1
1.1 Z-V Series SERVOPACKS . . ... ... e 1-2
1.2 Part Names . . . ... e 1-2
1.3 SERVOPACK Ratings and Specifications . .. ........................ 1-3
1.3.1 Ratings. . . ..o 1-3
1.3.2 Basic Specifications . . . ... ... . . e 1-4
1.3.3 Speed/Position/Force Control .. ....... ... .. .. . . e 1-7
1.4 SERVOPACK Internal Block Diagrams . . . . ........ ... .. 1-8
1.4.1 Single-phase 100 V, SGDV-R70F05A, -R90F05A, -2R1FO5A Models. . .............. 1-8
1.4.2 Single-phase 100 V, SGDV-2R8FO5AModel . . . ... ... i 1-8
1.4.3 Three-phase 200 V, SGDV-R70A050, -R90A050, -1R6A050 Models . ............. 1-9
1.4.4 Three-phase 200 V, SGDV-2R8A050 Model. . ......... .. ... .. ... 1-9
1.4.5 Three-phase 200 V, SGDV-3R8A05A, -5R5A05A, -7TR6A05A Models. . ............. 1-10
1.4.6 Three-phase 200V, SGDV-120A05AModel ....... ... ... ... . . ... 1-10
1.4.7 Three-phase 200 V, SGDV-180A05A, -200A05AModels .. ...................... 1-11
1.4.8 Three-phase 200 V, SGDV-330A05AModel .. ...t 1-11
1.4.9 Three-phase 200 V, SGDV-550A05AModels . ......... ... .. ... ..., 1-12
1.4.10 Three-phase 400 V, SGDV-1R9D05A, -3R5D05A, -5R4D05A Models . ............ 1-12
1.4.11 Three-phase 400 V, SGDV-8R4D05A, -120D05AModels . ... ................... 1-13
1.4.12 Three-phase 400 V, SGDV-170D05AModel . ... ... 1-13
1.4.13 Three-phase 400 V, SGDV-260D05AModel . . ... ... 1-14
1.5 Examples of Servo System Configurations . .. ...................... 1-15
1.5.1 Connecting to SGDV-OOOF05ASERVOPACK . . .. ... 1-15
1.5.2 Connecting to SGDV-OOOAO0500 SERVOPACK. . ... ..o 1-16
1.5.3 Connecting to SGDV-OOODO5SA SERVOPACK . . . ...t 1-18
1.6 SERVOPACK Model Designation . ............................... 1-19
1.7 Servo Drive Maintenance and Inspection .......................... 1-20
1.7.1 SERVOPACK Inspection . . ... .. e e 1-20
1.7.2 SERVOPACK’s Parts Replacement Schedule. ... .......... .. ... ... ... .. ...... 1-20
1.7.3 Servomotor Inspection . . . ... . e 1-21
Chapter2 Panel Operator. . .. ........... . . ... 2-1
2.1 OVBIVIBW . . . e 2-2
211 Names and FUNCtions . . . ... ... . e 2-2
2.1.2 Display Selection . . . ... .. e 2-2
2.1.3 Status Display . .. ..o e 2-3
2.2 Utility Functions (FnOODO) ... ..o 2-4
2.3 Parameters (PnOOO). . . ... e e 2-5
2.3.1 Parameter Classification ... ...... ... .. e 2-5
2.3.2 Notation for Parameters. . . ... ... .. e 2-5
2.3.3 Setting Parameters .. ... .. 2-6
2.4 Monitor Displays (UnOOO). . ... ... e 2-9

XVii



Chapter 3 Wiringand Connection. . ........ ... .. ... 3-1

3.1 Main Circuit Wiring . . . . . oo e 3-2
3.1.1 Main Circuit Terminals . . ... ... ... 3-2
3.1.2 Using a Standard Power Supply

(Single-phase 100 V, Three-phase 200 V, or Three-phase 400V) .................. 3-3
3.1.3 Using the SERVOPACK with Single-phase, 200 V Power Input . .................. 3-11
3.1.4 Using the SERVOPACK witha DC Powerlnput . .......... ... ... ... ... . ... .... 3-14
3.1.5 Using More Than One SERVOPACK. . . . . ... . e 3-18
3.1.6 General Precautions for Wiring . .. ... . i 3-19

3.2 1/O Signal Connections. . ... .. 3-20
3.2.1 1/0 Signal (CN1) Names and Functions. . .. ........ ... ... . . . . i, 3-20
3.2.2 Safety Function Signal (CN8) Names and Functions. . .......... ... ... ... ....... 3-22
3.2.3 Example of I/O Signal Connections in Speed Control ... ........................ 3-23
3.2.4 Example of I/O Signal Connections in Position Control . . . ....................... 3-24
3.2.5 Example of I/0O Signal Connections in Force Control. .. ......................... 3-25

3.3 /O Signal Allocations . . . . . ... 3-26
3.3.1 Input Signal Allocations . . . .. ... .. e 3-26
3.3.2 Output Signal Allocations . . . . ... ... 3-31

3.4 Examples of Connectionto HostController . . .. ..................... 3-34
3.4.1 Reference Input Circuit . . ... ... . . 3-34
3.4.2 Sequence Input Circuit. . . ... ... 3-35
3.4.3 Sequence Output Circuit . .. ... ... 3-37

3.5 Linear Scale Connection . ............. . . 3-39
3.5.1 Linear Scale Signal (CN2) Names and Functions . .. .......... ... ... ... ... .... 3-39
3.5.2 Serial Converter Unit . .. ... ... e 3-39
3.5.3 Linear Scale Connection Examples. . ......... ... .. . . i, 3-42

3.6 Connecting Regenerative Resistors. . ............................. 3-46
3.6.1 Connecting Regenerative Resistors. . . ........ ... .. . . 3-46
3.6.2 Setting Regenerative Resistor Capacity ............... . ... ... ... 3-48

3.7 Noise Control and Measures for Harmonic Suppression. .. ............ 3-49
3.7.1 Wiring for Noise Control. . . . ... ... 3-49
3.7.2 Noise Filter Wiring and Connection Precautions . . . ......... ... ... . ... oot 3-51
3.7.3 Connecting a Reactor for Harmonic Suppression ... .......... ... ... ... ....... 3-52

Chapter4 Trial Operation . . .......... . ... . . .. .. . .. 4-1

4.1 Inspection and Checking before Trial Operation ...................... 4-2

4.2 Trial Operation for Servomotor without Load . . ....................... 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 . . ... ... e 4-5
4.3.3 Trial Operation under Position Control from the Host Controller

with the SERVOPACK Used for Speed Control. . ......... .. ... .. ... .. ... .. .... 4-6
4.3.4 Trial Operation in Position Control . . . ......... ... ... . . . i 4-7

4.4 Trial Operation with the Servomotor Connected to the Machine .......... 4-8

4.5 Test Without Motor Function. . .......... ... ... .. ... . . . .. 4-10
4.5.1 Motor Information. . ... ... . 4-10
4.5.2 Motor Position and Speed Responses. . .......... . 4-10
4.5.3 Limitations . . ... 4-11
4.5.4 Operator Displays during Testing without Motor ............. ... ... .. ... ... ... 4-12

XViii



Chapter5 Operation . ....... ... e 5-1

5.1 Control Method Selection. .. ............ ... ... ... .. ... ... ....... 5-3
5.2 BasicFunctions Settings . . ........... ... .. ... 5-4
5.2.1 Servo ON Signal .. ... . e 5-4
5.2.2 Polarity Detection. . . ... ... 5-4
5.2.3 Servomotor Movement Direction . . ... .. 5-6
5.2.4 Overtravel. . ... ... 5-7
5.2.5 Holding BraKes. . .. ... .o 5-10
5.2.6 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence .............. 5-14
5.2.7 Instantaneous Power Interruption Settings ......... ... ... . . L 5-16
5.2.8 Motor Maximum Speed . . . ... ... 5-16
5.2.9 SEMI F47 Function (Force Limit Function for Low DC Power Supply Voltage
forMain Circuit) . . . ... .o e 5-17
5.2.10 Setting Motor Overload Detection Level . ........ ... ... .. ... ... . ... 5-20
53 Speed Control .......... ... . 5-22
5.3.1 Basic Settings for Speed Control. ... ... ... . . .. 5-22
5.3.2 Reference Offset Adjustment. .. ... .. .. . . . . . 5-23
5.3.3 Soft Start . ... .. 5-26
5.3.4 Speed Reference Filter .. ... .. . . . . e 5-26
5.3.5 Zero Clamp FUNCHION . . . ... o 5-27
5.3.6 Encoder Output Pulses . . ... ... 5-29
5.3.7 Setting Encoder Output Pulse . . ... . 5-34
5.3.8 Setting Speed Coincidence Signal. ... ... ... e 5-35
5.4 Position Control . . ... .. .. .. e 5-36
5.4.1 Basic Settings for Position Control. . . ........ ... ... . . . . . . 5-37
5.4.2 Clear Signal Setting . . . ... .o 5-41
5.4.3 Reference Pulse Input Multiplication Switching Function. .. ...................... 5-42
5.4.4 Electronic Gear . ... ... ...t 5-43
5.4.5 SmMOOthing . .. ... e 5-46
5.4.6 Positioning Completed Signal .. ... .. 5-47
5.4.7 Positioning Near Signal . ... ... .. 5-48
5.4.8 Reference Pulse Inhibit Function. . ......... ... .. . . . . 5-49
5.5 Force Control. .. ... .. 5-50
5.5.1 Basic Settings for Force Control . ......... .. .. . . . 5-50
5.5.2 Reference Offset Adjustment. .. ... .. ... . 5-51
5.5.3 Force Reference Filter . . ... ... . 5-54
5.5.4 Speed Limitin Force Control . .. ....... ... . . . . . . . . . e 5-54
5.6 Internal SetSpeed Control. . ............ ... ... ... ... .. ... ... ..., 5-56
5.6.1 Basic Settings for Speed Control with an Internal SetSpeed .. ................... 5-56
5.6.2 Example of Operating with Internal SetSpeeds .. ........... ... ... ... ... ...... 5-58
5.7 Combination of Control Methods . ... .......... ... ... ... ........ 5-59
5.7.1 Switching Internal Set Speed Control (Pn000.1=4,5,0r6).......... ... ... ...... 5-59
5.7.2 Switching Other Than Internal Set Speed Control (Pn000.1 =7,80r9)............. 5-62
5.7.3 Switching Other Than Internal Set Speed Control (Pn000.1 =AorB)............... 5-62
5.8 Limiting Force . ... ... 5-63
5.8.1 Internal Force Limit . .. ... ... . 5-63
5.8.2 External Force Limit. . . ... ... 5-64
5.8.3 Force Limiting Using an Analog Voltage Reference. .. .......... ... ... ... ... .... 5-65
5.8.4 Force Limiting Using an External Force Limit and Analog Voltage Reference. .. ... ... 5-67
5.8.5 Checking Output Force Limiting during Operation. ... .......... ... ... ... ....... 5-69
5.9 Absolute Linear Scales . ............ . 5-70
5.9.1 Absolute Data Request Signal (SEN). . ... . . i 5-70
5.9.2 Absolute Data Reception Sequence .......... ... .. i 5-72
510 OtherOutputSignals .. ............. ... ... ... ... ... ... ... ..... 5-75
5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals
(ALO1, ALO2, and ALO3) . . .ottt e 5-75
5.10.2 Warning Output Signal (/WARN) . . ... .. . e 5-76
5.10.3 Movement Detection Output Signal (/TGON). . .. . ... ... ... i 5-77
5.10.4 Servo Ready Output Signal (/S-RDY) . .......... . i 5-78

XiX



XX

511 Safety Function. . ... ... ... 5-79

5.11.1 Hard Wire Base Block (HWBB) Function. .. ............ .. ... .. .. ... ... .. 5-79
5.11.2 External Device Monitor (EDM1) .. ... .. 5-83
5.11.3 Application Example of Safety Functions. .. .......... ... ... ... .. ... . ... ... 5-85
5.11.4 Confirming Safety Functions . ....... ... . . . . . . 5-86
5.11.5 Safety Device Connections . .......... ... . i 5-87
5.11.6 Precautions for Safety Functions . . ........ ... ... . ... . . . .. . . .. 5-88
Chapter 6 Adjustments . ... ... ... ... . . 6-1
6.1 Type of Adjustments and Basic Adjustment Procedure . ................ 6-3
6.1.1 AdJusStments . . . ... e 6-3
6.1.2 Basic Adjustment Procedure . ... ... ... . 6-5
6.1.3 Monitoring Operation during Adjustment . . ......... ... ... .. ... ... ... . . .. 6-6
6.1.4 Safety Precautions on Adjustmentof ServoGains .............................. 6-9
6.2 Tuning-less Function .. ... ... .. . . . . . . 6-11
6.2.1 Tuning-less Function . ... ... ... . . . e 6-11
6.2.2 Tuning-less Levels Setting (Fn200) Procedure .. ....... ... ... ... . ... oo, 6-14
6.2.3 Related Parameters . . . ... ... . 6-17
6.3 Advanced Autotuning (FN201) .. ... ... 6-18
6.3.1 Advanced AutotuNiINg . . . . .. .o e 6-18
6.3.2 Advanced Autotuning Procedure . .. ... ... .. 6-21
6.3.3 Related Parameters . . . ... ... e 6-27
6.4 Advanced Autotuning by Reference (Fn202) . .............. ... ...... 6-28
6.4.1 Advanced Autotuning by Reference. .. ...... ... ... ... . .. .. 6-28
6.4.2 Advanced Autotuning by Reference Procedure . .......... ... ... . ... ... .. .... 6-30
6.4.3 Related Parameters . . ... ... .. e 6-34
6.5 One-parameter Tuning (FN203) . . ... ... .. . . e 6-35
6.5.1 One-parameter TUNING . . . . . .. oot e e e e e 6-35
6.5.2 One-parameter Tuning Procedure . . ... ... .. .. . i e 6-36
6.5.3 One-parameter Tuning Example . ....... ... ... . . . . . . . i 6-43
6.5.4 Related Parameters . . . ... ... 6-45
6.6 Anti-Resonance Control Adjustment Function (Fn204) ................ 6-46
6.6.1 Anti-Resonance Control Adjustment Function . ... ......... ... ... .. .. ......... 6-46
6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure .. .. ............. 6-47
6.6.3 Related Parameters. . . ... . .. 6-52
6.7 Vibration Suppression Function (Fn205) . ........ ... ... ... .. ..... 6-53
6.7.1 Vibration Suppression Function. ... ...... ... ... . . . . . . . 6-53
6.7.2 Vibration Suppression Function Operating Procedure. . ......................... 6-54
6.7.3 Related Parameters . . . ... ... .. 6-57
6.8 Additional Adjustment Function . ........... ... ... .. ... ... 6-58
6.8.1 Switching Gain Settings . . . . .. .. ... 6-58
6.8.2 Manual Adjustment of Friction Compensation . ................................ 6-62
6.8.3 Current Control Mode Selection Function . ......... ... ... ... ... ... . ... ... ... 6-64
6.8.4 Current Gain Level Setting. ... ... . 6-64
6.8.5 Speed Detection Method Selection .. ....... ... ... .. . 6-64
6.9 Compatible Adjustment Function . ............ ... ... ... ... ..... 6-65
6.9.1 Feedforward Reference . ... ... ... .. 6-65
6.9.2 Force Feedforward. . . ... ... . 6-65
6.9.3 Speed Feedforward . . ... ... ... 6-67
6.9.4 Proportional Control. . ... .. . . e 6-67
6.9.5 Mode Switch (P/PI Switching) . ......... .. 6-69
6.9.6 Force Reference Filter. .. ... ... .. 6-71
6.9.7 Position Integral . . ... . e 6-73



Chapter 7 Utility Functions (FnOOO). . .............. . ... 7-1

7.1 Listof Utility Functions. . . .. ... .. 7-2
7.2 Alarm History Display (FnO00). . .......... ... ... ... ... ... ... ..... 7-3
7.3 JOG Operation (FN002). . . .. ... e 7-4
7.4 OriginSearch (Fn003) ........... .. .. ... . . . . . . . . .. 7-6
7.5 Program JOG Operation (FN004) . ... ... . . . i 7-7
7.6 Initializing Parameter Settings (FN0O05) .. .......................... 7-12
7.7 Clearing Alarm History (Fn006) . . . ... ... . .. i 7-13
7.8 Offset Adjustment of Analog Monitor Output (Fn00C) ................. 7-14
7.9 Gain Adjustment of Analog Monitor Output (FnOOD) .. ................ 7-16
7.10 Automatic Offset-Signal Adjustment of the Motor Current Detection

Signal (FnOOE) . . ... .. . . 7-18

7.11 Manual Offset-Signal Adjustment of the Motor Current Detection
Signal (FnOOF) . . . ... 7-19
7.12 Write Prohibited Setting (FN010) . ... ... ... ... .. 7-21
7.13 Servomotor Model Display (FnO11) . ... ... ... . .. . 7-23
7.14 Software Version Display (FN012) . . .. ... ... . . 7-24
7.15 Resetting Configuration Errors in Option Modules (Fn014). ........... 7-25
7.16 Vibration Detection Level Initialization (FNO1B) . . ................... 7-26
7.17 Display of SERVOPACK and Servomotor ID (FNO1E). . .............. 7-28
7.18 Origin Setting (FN020) . . . ... . ... e 7-30
7.19 Software Reset (FN030). . ... ... . e 7-31
7.20 Polarity Detection (FN080). . ......... .. 7-32
7.21 EasyFFT (Fn206). . ....... ... . 7-33
7.22 Online Vibration Monitor (Fn207). . .. ........ ... .. ... ... ... ...... 7-36
Chapter 8 Monitor Displays (UnOOO) . . ... .. 8-1
8.1 Listof Monitor Displays .. ............ ... .. ... ... .. ... .. .. ... 8-2
8.2 Viewing Monitor Displays. . . . ... 8-3
8.3 Reading 32-bit Data in Decimal Displays. ........................... 8-4

8.4 Monitoring Allowable Motor Maximum Speed and Encoder Output
Resolution (UnNO10) . . ... e e e e 8-5
8.5 Monitoring Hall Sensor Signals (Un011) . ........... ... ... ... ... .... 8-6
8.6 Monitoring InputSignals .............. ... ... ... ... ... ... ... .. 8-7
8.6.1 Displaying Input Signal Status . ... ... ... ... . 8-7
8.6.2 Interpreting Input Signal Display Status. ... ...... ... ... ... ... . ... ... . ... 8-7
8.6.3 Input Signal Display Example . .......... .. . . . . 8-8
8.7 Monitoring Output Signals . . . ... .. 8-9
8.7.1 Displaying Output Signal Status. . .. ... ... . . . 8-9
8.7.2 Interpreting Output Signal Display Status . ............ ... ... . ... ... ... ....... 8-9
8.7.3 Output Signal Display Example . . . ......... .. e e 8-10
8.8 Monitoring Safety Input Signals. .. ......... ... .. ... . 8-11
8.8.1 Displaying Safety Input Signals . . . ......... .. . 8-1
8.8.2 Interpreting Safety Input Signal Display Status . ............................... 8-12
8.8.3 Safety Input Signal Display Example. .. ........ ... .. ... . . 8-12
8.9 Monitor Display at Power ON. . . ....... ... ... . . . .. 8-12

XXi



XXii

Chapter 9 Troubleshooting .. .......... ... . .. ... .. ... 9-1

9.1 Alarm Displays . . . . ..o 9-2
9.1.1 Listof Alarms . . ... o 9-2
9.1.2 Troubleshooting of Alarms . . . ... ... .. 9-7

9.2 Warning Displays . . . ... ..o 9-25
9.2.1 Listof Warnings . . . . ... e 9-25
9.2.2 Troubleshootingof Warnings . . .. ... . 9-26

9.3 Troubleshooting Malfunction Based on Operation

and Conditions of the Servomotor . . .. ......... ... ... .. .......... 9-29
Chapter 10 AppendiX. . . ...t e 10-1

10.1 Connectionto HostController . ............. ... . .. . . . . . ... 10-2
10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01 . ......... ... ... ....... 10-2
10.1.2 Connection to MP920 Servo Module SVA-01A . .. ... ... . . . i 10-3
10.1.3 Connection to OMRON'’s Motion Control Unit ... ......... ... ... ... ... ... .... 10-4
10.1.4 Connection to OMRON’s Position Control Unit ... ........... ... .. ... ....... 10-5
10.1.5 Connection to MITSUBISHI's AD72 Positioning Module

(SERVOPACK in Speed Control) . .. ...t e 10-6
10.1.6 Connection to MITSUBISHI's AD75 Positioning Module

(SERVOPACK in Position Control) . . . ... ... e 10-7

10.1.7 Connection to MITSUBISHI's QD75D0O Positioning Module
(SERVOPACK in Position Control) . . . ... ... 10-8
10.2 Listof Parameters . ... . . . . . 10-9
10.3 Parameter Recording Table . ........ .. ... ... ... ... ... ... ..... 10-34
INdeX. . . Index-1

Revision History



Outline

1.1 Z-V Series SERVOPACKS . .. ... e 1-2
T.2Part Names . ... . . 1-2
1.3 SERVOPACK Ratings and Specifications ......................... 1-3
1.3.1 Ratings . ... e 1-3
1.3.2 Basic Specifications .. ........ .. .. . .. 1-4
1.3.3 Speed/Position/Force Control ......... ... .. ... . . . . . . 1-7
1.4 SERVOPACK Internal Block Diagrams . ........... . ... ... ...... 1-8
1.4.1 Single-phase 100 V, SGDV-R70F05A, -R90F05A, -2R1FO5A Models ............ 1-8
1.4.2 Single-phase 100 V, SGDV-2R8F05AModel .......... .. ... .. .. ... . ... ..... 1-8
1.4.3 Three-phase 200 V, SGDV-R70A050, -R90A050, -1R6A050 Models . .......... 1-9
1.4.4 Three-phase 200 V, SGDV-2R8A050 Model ............ ... ... ... .. ... 1-9
1.4.5 Three-phase 200 V, SGDV-3R8A05A, -5R5A05A, -7TR6A05A Models . .......... 1-10
1.4.6 Three-phase 200V, SGDV-120A05AModel . ... ... ... ... .. ... . . . ... 1-10
1.4.7 Three-phase 200 V, SGDV-180A05A, -200A05AModels ..................... 1-11
1.4.8 Three-phase 200 V, SGDV-330A05AModel . ...... .. ... ... ... ... ... . ...... 1-11
1.4.9 Three-phase 200 V, SGDV-550A05AModels . ....... ... ... ... .. ... . ...... 1-12
1.4.10 Three-phase 400 V, SGDV-1R9D05A, -3R5D05A, -5R4D05A Models .......... 1-12
1.4.11 Three-phase 400 V, SGDV-8R4D05A, -120D05AModels ... ................. 1-13
1.4.12 Three-phase 400 V, SGDV-170D05AModel . .. ...........ccooiriiieoii .. 1-13
1.4.13 Three-phase 400 V, SGDV-260D05AModel ... ... ... ... ... ... 1-14
1.5 Examples of Servo System Configurations . ...................... 1-15
1.5.1 Connecting to SGDV-OOOF05A SERVOPACK . .. ... .. . i 1-15
1.5.2 Connecting to SGDV-OOOA050 SERVOPACK .. ... ... . ... 1-16
1.5.3 Connecting to SGDV-OOODO5SA SERVOPACK .. ... ... ... i 1-18

1.6 SERVOPACK Model Designation . ......... ... ... . ... .. .... 1-19
1.7 Servo Drive Maintenance and Inspection ........................ 1-20
1.7.1 SERVOPACK Inspection . ......... ... . i 1-20
1.7.2 SERVOPACK’s Parts Replacement Schedule ............................. 1-20
1.7.3 Servomotor Inspection .. ....... ... . ... 1-21

1-1



1 Outline

1.1 X-V Series SERVOPACKSs

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“gif\'/OPACK Mode! 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, model: JUSP-
remains charged. Therefore, do not touch the eng OPO05A-1-E) or a personal computer (RS422).
SERVOPACK even after the power supply is Refer to 2~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 $800000 55).
Main circuit power supply terminals ~———p E CN7
Used for main circgit po_wer‘supply input. — \
Refer to 3.1 Main Circuit Wiring. ) CN7 Connector for personal computer (USB connector)
[ — Communicates with a personal computer.
Control power supply terminals . Use the connection cable (model: JZSP-CVS06-02-E).
Used for control power supply input.
Refer to 3.7 Main Circuit Wiring. i P CNA1 /0 signal connector
/_> [ @ O CN Used for reference input signals and sequence 1/0 signals.
Regenerative resistor connecting terminals B3E OO || Refer to 3.2//O Signal Connections.
Connects external regenerative resistors.
Refer to 3.6 Connecting Regenerative Resistors. 1 a
el Ud]l]5?
DC reactor terminals for harmonic suppression T
Connects DC reactor for harmonic suppression. U . .
Eefer to '3.\;.3 Connecting a Reactor for H N CNgg]?]’;letgtgrsfaofre??ffitzgtli‘gst'dogviiv'ces
armonic ression. ) :
10 Supp ! v . Note: When not using a safety function device, use
P wll OO0 the SERVOPACK with the safety function’s
Servomotor terminals @ jumper connector inserted (the factory default
Connects the main circuit cable for servomotor. oNZ Sstz;:t)}./ ',::‘Z’rntcht%gog’,';izt; r;gl'\""‘gm%:ﬂ;? gui 5
Refer to 3.1 Main Circuit Wiring. g
i Sireutt YAring q @ @ I tions. For details on how to use the safety func-
Ground terminal tion, refer to 5.11 Safety Function.

Be sure to connect to protect against electric shock. |
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.




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, +10% to -15%, 50/60 Hz
Control Power Supply Single-phase, 100 to 115 VAC, +10% to -15%, 50/60 Hz
Overvoltage Category I

#  Refer to 3.6 Connecting Regenerative Resistors for details.

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

SGDV
(Three Phase, 200 V)

Continuous Output Current
[Arms]

Instantaneous Max. Output
Current [Arms]

R70 | R90 | 1R6 | 2R8 | 3R8 | 5R5 | 7R6 | 120 | 180 | 200 | 330 550

066|091 16 | 28 | 3.8 | 55 | 7.6 | 11.6 | 185 | 19.6 | 32.9 54.7

21 129 | 58 |93 |11.0 169 | 17 28 42 56 84 130

Regenerative Resistor ~ None or external Built-in or external External
Main Circuit Power Supply |Three-phase, 200 to 230 VAC, +10% to -15%, 50/60 Hz

Control Power Supply Single-phase, 200 to 230 VAC, +10% to -15%, 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 | ¢ 3.5 5.4 8.4 11.9 16.5 25.7
[Arms]
Instantaneous Max. Output
Current [Arms] 55 8.5 14 20 28 42 65
Regenerative Resistor " Built-in or external External
Main Circuit Power Supply | Three-phase, 380 to 480 VAC, +10% to -15%, 50/60 Hz
Control Power Supply 24 VDC £15%
Overvoltage Category il

* 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 SERVOPACKSs 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

Ambient Operating Tem-

0°C to +55°C
perature
Storage Temperature -20°C to +85°C
0,
Ambient Humidity 196058/" RH or
> With no freezing or condensation
Storage Humidity 190/" RH or
ess
. Vibration Resistance 4.9 m/s>
Operating
Conditions | Shock Resistance 19.6 m/s?
Protection Class P10 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

Refer to Compliance with UL Standards, EU Directives, UK Regulations and
Other Safety Standards in the preface for details.

Standard: Base-mounted

Mounting Optional: Rack-mounted or duct-ventilated
1:5000 (The lower limit of the speed control range must be lower than the
Speed Control Range point at which the rated force does not cause the servomotor to stop.)
Load 0% to 100% load: +0.01% max. (at rated speed)
Regulation T ’
Speed Voltage
Regu- . +10%: 0°
.g s Regulation Rated voltage £10%: 0% (at rated speed)
Perfor- lation = t
emperature °
mance : 9
Regulation 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.)
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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 |’ ch
* Servo ON (/S-ON)
* Proportional control (/P-CON)
* Forward run prohibited (P-OT), reverse run prohibited (N-
OT)
+ Alarm reset (/ALM-RST)
Inout » Forward external force limit (/P-CL), reverse external force
Sequence | 2P limit (/N-CL)
Input Wf?ich can « Internal set speed control (/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 £
(/PSELA) 5
Signal allocations can be performed, and positive and negative o
logic can be changed.
Interface Digital operator (model: JUSP-OP05A-1-E) n
Personal computer (can be connected with SigmaWin+)
RS422A | 1:N
Commu- | Communica- | N = Up to 15 stations possible at RS422A
nications | tions
Communi- | (CN3) -
cations Axis
Function Add!‘eSS Set by parameter
Setting
USB Interface Personal computer (can be connected with SigmaWin+)
Commu- [ Communica-
nications | tiong Complies with standard USB1.1. (12 Mbps)
(CN7) Standard
LED Display CHARGE indicator
Panel Operator Func- Display Unit |Five 7-segment LEDs
tions 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 overtraveling 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.

Safety Function

Input

/HWBB1, /HWBB2: Baseblock signal for power module

Output

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

Standards "

EN ISO13849-1 PL d (Category 3), IEC61508 SIL2

Option Module

Safety module

*1. The signal resolution depends on the absolute linear scale being used. For details, refer to 5.4.4 Electronic Gear.

*2. The signal resolution depends on 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:

Speed regulation

No-load motor speed - Total load motor speed

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 Selec-

. With P control signal
tion

Internal Set With forward/reverse external force limit signal (speed 1
Speed Control Speed Selection fo 3 selection).
P Servomotor stops or another control method is used when

both are OFF.

Feedforward Compensation | 0% to 100%

Performance [ positioning 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 Fre- Open Collector
Input Signals quency Sign + pulse train, forward + reverse pulse train: 200

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

Reference

Pulse Input .

Multiplication I 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

-~ T T T T T T HE e

' |

| e :

| +1+2 Y | Servomotor

$L1 Varlstor = Ua L
Main circuit EE'] ‘Liw x 1 A Vl
power supply 74 —}; . D\ 4

i T CHARGE] Y.+ -ri o ] WL

?@ I J Y Dynamic

brake circuit
[

h 4 A 4

Voltage Relay Voltage Gate Temperatwe Gate drive, Current
sensor drive sensor drive Sor protector sensor
S ( ‘j I
A 4

___ el

! i1
| |
[}
| L1C Varistor » 12V : CN5
= Control » +5V | Analog Analog monitor
Control power ?LZC @ %i power v ! ASIC voltage o vt
i PWM control, etc. u
Supply ? supply : ( ) ¢ ﬁ;fuetrence pulse
: v Encoder output pulse

@@@@E — ¢ | |Reference voltage input

CPU

|
| < »
| oMM J* 7 (Position/speed
\ Panel operator »| calculation, etc.) 110 1/0 signal
| f CN3 CN7 %CNB -i-
S I _— e ——_———— - — - —_
Digital operator Sfrfgﬂfé'r Signal for safety function
1.4.2 Single-phase 100 V, SGDV-2R8F05A Model
[~ T T T T T T T e QT T T T T T T T
' |
| aa '
| | Servomotor
L1 Varistor — H2v Ua .
Main circuit T x | ) VI
! ® :
power supply || o | 4[; ‘ _-Il-i == ; {1 J D\ WI
= —H O
’ | e |1/
? i e | £ ;
! ¥ Gat ; drive . Ci 2 t ! E
o | [ Lo g | Lol |[eer| [ | :
[ax) ‘j b I
= ¥ ] v 3 I
{ s 4

| i

|
| L1C Varistor — I—p 12V
Control

Control power |;| - ’@ L power [ >V
supply L2C 1- supply [—>*17V

6{';‘?3'3% CNS Analog monitor
ASIC converter output
(PWM control, etc.) |q ON1 Reference pulse

input
» Encoder output pulse

-—0-—0

S
1

EEE@@ —>| 4_‘ Reference voltage input
CPU

|

| < N

| [ O @ @ " (Position/speed

X Panel operator > calculation, etc.) /0 110 signa
L

| CN3 CN7 CN8 |

b————-—-e e - ——_— e — - — - J— - — ) —-———-— - _—-

Digital operator Personal Signal for safety function

computer



1.4 SERVOPACK Internal Block Diagrams

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

-

Dynamic
brake circuit

. - - - B1/€->OB_20_B§O_______:"_'F'3_5":_*_:
| o
| E N E i Servomotor
L1 Varistor Lo ¥12va U i
Q IR T = IR T i R o
Main circuit J;'—Z I—_L . - v
power supply 4L3 @ : il ] i ﬂT ( {1 — ] W,,I\
I

(]
| 292

v

Y
Temperature

supply

Main circuit
power supply

T

o1
| zez

Control power

supply

A 4
Volt: Gat Gate drive Current
Voliage Votage | [ Gate | ['gmmasr | [ Sl | [Sonemr
7'y
v v
e I
|
| A
|
L1C Varistor |
= l N Control »HTV ] "lak’Q CN Analog monitor
L2C @ _ power : ASIC Xgrtegfter output
o) 1 supply sy ! (PWM control, etc.) g ] Refetrence pulse
e | inpul
—»+12V : > Encoder output pulse
2
E@E@@ —> AD Reference voltage input
< > CPU
[ B [ 6 (Position/speed
Panel operator calculation, etc.) 110 /0 signal
-
| CN3 CN7 CN8
Digital operator Personal Signal for safety function
computer
*  The following SERVOPACKs do not have cooling fans: SGDV-OOOOOOB
1.4.4 Three-phase 200 V, SGDV-2R8A050 Model
22 =117 4. < TRl
| v
' i
' ' |
aa ST
' T Servomotor
L1 Varistor . LAV, Ufl\ -
SRR T = T 1 & B S
¢ —<®| K = =y 0
113 = = -Kl I wl
< J—[ : L H Ny !
Dynami H
] £9 !
1
h 4 h 4 v 4 H
Volt Rel. Volt: Gate T i Gate drive Current |
Yorae e [0 ][ | [ BR | [ , :
v ] v v |
~ -
: X
| i
Lqc Varistor : <
—
@ — l* Control [——»*17V : | C\Ql?é‘é% Analog monitor
‘<> power ASIC converter output
- | -~
J}SC T supply » 5V | (PWM control, etc.) ¢ CN1 Reference pulse
| | input
——> 12V »
i__L * : v Encoder output pulse
EE@@@ — 4— Reference voltage input
< > CPU
[ [ @ @ (Position/speed
Panel operator calculation, etc.) /0 10 signal
f CN3 CN7 cNs
—_—— e — -  — - ] - — - — - — - — = -
Digital operator Personal Signal for safety function
computer

*  The following SERVOPACKSs do not have cooling fans: SGDV-O0OOOOOB

n 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, -7TR6A05A Models

—_——— e — - - — 0= — e — =
| B1/©YB B Fan |
| ] 8 ? !
| i‘ | Servomotor
| |1 Varistor +12V U !
o —/ ° °. Py 3 = A
L - J_ ) =z ] T
o - v
Main circuit  5L2 TT., ! —E\ 7
power supplyﬁ> 1 Y z T ( -I.’1 I W
113 T = /_T - * H T :
o1 n b &, |
] brake circuit | == H
2 |
- h 4 A v | H
Voltage Relay Voltage ” Gate ||Tempeva\ure | Gate drive | Current ) |
] sensor drive sensor drive sensor protector sensor | :
| h
! y 1 V| v !
| |_| " ______
] F Y
. | !
L1C Varistor H
é = T Control F——»*17V | Analog CN3 [] Analog monitor
Control power | | »¢ Iil + | power : ASIC P| voliage oL oot
¢ T_ supply | (PWM control, etc.) | Reference pulse
supply ) 5V | < input
o— —»12V : > | Encoder output pulse
L-= !

Reference voltage input
EEIEEE ) | -

|
I
! » cPU
| 6 [ o [* (Position/speed
) Panel operator > calculation, etc.) 110 1/0 signal
! CN3 CN7 CN8 T

_____________ —_— _| —-_— - — - ——— - —_——

Digital operator Persontal Signal for safety function
computer
1.4.6 Three-phase 200 V, SGDV-120A05A Model
e e —
| 8_9 |
' |
| N | Servomotor
| L1 Varistor _ — _ _ 2V Yy
_L - A x|
Main circuit L2 % E; T ’ *
ain circuit E 3\ @ D\

—| —¢

powersupply? % z ( | +-I’1]

113 T = /_T :
o1 D Overheat protector,
overcurrent protector
|
2 ¢
v
Voltage Relay
sensor drive

v
w,

brake circuit

Gate drive Current

sensor
Y

!

|
|
. |
L1C Varistor »+15V x4l
é t— l Control * | Analog CN5 Analog monitor
Control power 1 Loc @ Tt power : ASIC | volage o Q output
suppl PWM control, etc. Reference pulse
supply ¢@ upply | pisy ( ) e Reterence p
O—_|_ 12V : > Encoder output pulse
|

|

! E@E@E ) cPU 4_‘ Reference voltage input
| ol © O [l i (Position/speed
|

Panel operator N calculation, etc.) /0 /0 signal
L
CN3 CN7 CN8 |
e — - — - — - — - ] b - — -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

|L2

Main circuit o

L1 Varistor

R

power supply | %
L3

T
Rl
1

<>91

-\

1
Lo K

Servomotor
i

A
o
B

il

Lahy!

Ezez

Voltage
sensor

Overheat protector,
overcurrent protector
Gate drive

Voltage
sensor

ynamic

brake circuit

|
I :—{ “
| | i
| L1C Varistor —»+15V x :
? = T Control 1 Analog Analog monitor
Control power | [I] “ | power ; Asic okt s
supply 1 supply —p+5v | (PWM control, etc.) Reference pulse
] input
e >V : > Er?coder output pulse
e o
|
| @EE@E — 4_‘ Reference voltage input
! EEEE [* g o
(Position/speed
| Panel operator > calculation, etc.) [0 Je— | 10 signal
! T
| CN3 CN7 CN8 J
—_—_————— e — — - — —_—————— —-
Digital operator Personal Signal for safety function
computer
1.4.8 Three-phase 200V, SGDV-330A05A Model
[___'_____'_____'_____'E/eﬁ)g%'___?af'FIz__:
| |
| :‘t_rl N 4 Servomotor
L1 Varistor 2V 12V | L
| . J_ . J_ \ r | VI
Main circuit CL2 % T o @ ﬁ - :-\ |
power supply | L1 ) = z T P! Wey
ok3 T T 1 - N
ot a = =] &
lovercurrent protector =

Eiez

L1C Varistor —

Voltage
sensor

Thyristor
drive

Y

brake circuit

h 4
[Temperature
sensor

Voltage
sensor

| Gate drive
3

Control power

|
|
|
?ch ';'

supply

Current
sensor

| Fommoo s
1 7'y
i i
—»+15V x 41 T
* Control | Analog CNS
_T_+ | [—>| voltage
@ _ | power | ASIC converter|  ~ 4
1 supply |—p+5V : (PWM control, etc.)  |¢ M
—»+12v ) >
|
|
|
EIEIEIEE] —
< > CPU
CRORORE (Position/speed
Panel operator > calculation, etc.) 110
L
CN3 CN7 CN8
— - —I ] - — —_ =
Digital operator Personal Signal for safety function
computer

Analog monitor
output

Reference pulse
input

Encoder output pulse

Reference voltage input

1/0 signal

n Outline
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1 Outline

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 ) 12V #12V 112V’LU L
| E]_L_L ) L J_ %) ) T
LITTT @ : — AV
O % T N 2 e T7 ] Y T
|C|_3 T s = —e ,l, O T
~ —_— —L'\ Overheat protector, Dynamic @é :
| }—r_-r /—/ lovercurrent protector brake circuit :
¢ = i
- Gat f
| Voltage Thyristor | drﬁ,: ”Tesmepﬁgagrve sensor :
| sensor drive Yy
| ‘
| e I it
|
| | ]
IL{C Varistor —>+15V x4
? — l ~| Control | Analog Analog monitor
Loc * | power ! ASIC e [ ] viou
1 supply |—p+5V : (PWM control, etc.) Reference pulse
S 12V | o |t
: 7| |Encoder output pulse
| =
|
I_ ______________________________________ 4
|
| @@@@@ e Reference voltage input
P N CPU
! [ [ @ @ [* g (Position/speed
calculation, etc.
| Panel operator ulati ) 110 1/0 signal
' T
| CN3 CN7 CN8 X
_——— e — - — ] ] - — -1 F-— - - -—
Digital operator Personal Signal for safety function
computer

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

not included.) |

e 17 S
Fan |
! | ;] |
| N ! Servomotor
L1 Varistor 12V Ul
| - \ VY
Main circuit CL2 T T, H1 é
power supply | 1 | 4{1 ] w!
0
OLS T ~ T @T i
o1 i
02 I rall |
1 1
Volt: Rel Volt h 4 !
| o s a ] [ | |
| T drive sensor
Coo
| A v
I r ===
| i [
|
1 +24 V _ |
Control power ? = Bt 1, Control > +15V x4 N An‘(alog CNS Analog monitor
supply 4 power : ASIC g output
ov T_ supply | (PWM control, etc.) | CN1 .5 Reference pulse
(The 24 VDC ) —»+5Vv h input
power supply is —» 12V : > [ Encoder output pulse
I

O[O @ [ [*

5 CPU

Panel operator

(Position/speed
. calculation, etc.)

CN3
—

CN7

-—1

Digital operator

)CNB

Signal for safety function

Reference voltage input

1/0 signal

|
J



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

|
| 2 A 4
| :_{ A ‘
|
L +24 V — I |
= —» +15V x4l x
? — l+ Control * x : ASIC _»W. Anlalotg monitor
Control power 10V T- | power i PWM control. et converter outd
supply 5V ] ( control, etc.) < CN1 Reference pulse
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power supply is S |
not included.) I—
|
| @@@E@ — Reference voltage input
< . CPU
! © 6 B E[* "] (Position/speed
| Panel operator calculation, etc.) o 0 signal
|
L
| CN3 CN7 CN8
Digital operator Personal Signal for safety function
computer
1.4.12 Three-phase 400 V, SGDV-170D05A Model
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| B1/@YB2Y B Fan |
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i
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1
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|
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- O F---===3
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| @@@E@ —> 4— Reference voltage input
P N CPU
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1 Outline

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

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

Molded-case
circuit breaker
(MCCB)
Protects the power
line by shutting the
circuit OFF when
overcurrent is
detected.

Noise filter

SGDV-O00O00OF05A
Eliminates
external noise from . SERVOPACK
the power line. Magnetic
contactor
Turns the servo

ON and OFF.
Install a surge _
absorber.

Connection cable
for digital operator

J-Cb@

Connection cable
for personal computer
—— —
|\
1/0 signal cable
A I
Regenerative
resistor*
v,V

)

d03

Connection cable for\
serial converter unit

Servomotor main

circuit cable Serial converter unit

Connection cable
for linear scale

Linear scale
(not included)

*
tors.

= Digital
operator

Personal
computer

When not using the safety function,
use the SERVOPACK with the safety
function’s jumper connector inserted.

When using the safety function,
use the safety connection cable.

f=—CT

Safety Safety function
connection cable 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-
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1 Outline

1.5.2 Connecting to SGDV-OOOA050 SERVOPACK

1.5.2 Connecting to SGDV-OOOA050 SERVOPACK

(1)

Power suppl

y
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.

Magnetic
contactor
Turns the servo
ON and OFF.

SGDv-O000A050
SERVOPACK

ol

Regenerative
resistor*

Servomotor main
circuit cable

o

Using a Three-phase, 200-V Power Supply

Connection cable
for digital operator

1 pigital
operator

Personal
computer

I

Connection cable
for personal computer

T3

I/0 signal cable

)

103

Connectio

Serial co

Connectio

Linear scale
(not included)

serial converter unit

for linear scale

n cable for

nverter unit

n cable

When not using the safety function,
use the SERVOPACK with the safety
function’s jumper connector inserted.

When using the safety function,
use the safety connection cable.

Cf=—CT

Safety Safety function
connection cable 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.



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.

1| Digita
operator

SGDv-0O000A050
SERVOPACK

Noise filter
Eliminates

external noise from
the power line.

. . Personal
Magnetic Connection cable computer
contactor for digital operator
Turns the servo
ON and OFF. @3:0
Install a surge
absorber. X % ~

_I Connection cable ¥

for personal computer

. Host controller
1/0 signal cable %

[ When not using the safety function,
use the SERVOPACK with the safety
function’s jumper connector inserted.

Regenerative
resistor
(
« [

When using the safety function,
use the safety connection cable.

f=—CT

Safety Safety function
connection cable devices

serial converter unit

J_ Connection cable for
- Serial converter unit

Connection cable
for linear scale
Servomotor main

circuit cable Linear scale

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.

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

DC power
supply (24 VDC)*'

Regenerative
resistor*2

Servomotor main
circuit cable

SGDV-O0O0CD05A
SERVOPACK

q) Digital
operator

. Personal
Connection cable computer
for digital operator I
H <
|2 | Connection cable ©

for personal computer

1/0 signal cable

[t ey

When not using the safety function,
use the SERVOPACK with the safety
function’s jumper connector inserted.

When using the safety function,
use the safety connection cable.

f=—CT

Safety Safety function
connection cable devices

Serial converter unit

Connection cable
for linear scale

N Connection cable
N for hall sensor

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 + 1_1t_h +12th 1;’>th
3rd digits digit digits digit 10th digits ~ digits digit
Series 7th digit: Design
SGDV | SV Series Revision Order
A |Other than below
* SGDV-R70A00O
B « SGDV-R90ADOO
« SGDV-1R6AOO
1st + 2nd + 3rd digits: Current 4th digit: Voltage + SGDV-2R8A00
Max. Allowable Code Voltage 13th digit:
4 git: Parameter
Voltage | Code Motor( kCVs;)amty = 00V Specification
R70 0.05 A 200V Code | Specification
R90 0.1 D 400V 0 [|Standard
100 V
2R1 0.2
2R8 0.4
1 ite At 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 reference,
o 01 rotational servomotor 00 |Standard
2R8 04 05 Analog voltage and pulse train reference,
3R8 0.5 linear servomotor
1 MECHATROLINK-IT communications ref-
200V 5R5 0.75 M erence, rotational servomotor
7R6 1 15 MECHATROLINK-IT communications ref-
120 15 erence, linear servomotor
21 MECHATROLINK-IIT communications
180 2 reference, rotational servomotor
200 3 25 MECHATROLINK-III communications
reference, linear servomotor
330 5
5502 7.5 8th + 9th + 10th digits: Hardware Specifications
1R9 0.5 Code Specifications
3R5 1 000 |[Base-mounted (standard)
5R4 1.5 001  |Rack-mounted”?
400V | 8R4 2 002 |Varnished
120 3 003  |Rack-mounted*? and Varnished
170 5 020 |Dynamic brake (DB)"3
26072 7.5

#]. These amplifiers can be powered with single or three-phase.

*2.  SGDV-550A and -260D are duct-ventilated types.

%3, Aresistor for the dynamic brake is not included. An external resistor for the dynamic brake can only be used with
400-V SERVOPACKs.

Note: If the option codes digits 8 to 13 are all zeros, they are omitted.

= Outline
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1 Outline
1.7.1 SERVOPACK Inspection

1.7 Servo Drive Maintenance and Inspection
This section describes the inspection and maintenance of a servo drive.

1.7.1 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
. Check for dust, dirt, and oil | Clean with a cloth or com-
Exterior .
on the surfaces. pressed air.
At least once a year Check for loose terminal
Loose Screws block and connector Tighten any loose screws.
SCrews.

1.7.2 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
Part Standard Replacement Period
Cooling Fan 4 to 5 years
Smoothing Capacitor 7 to 8 years
Other Aluminum Electrolytic Capacitor 5 years
Relays -
Fuses 10 years

Note: The standard replacement period is given for usage under the following operating conditions.
* Surrounding air temperature: Annual average of 30°C
* Load factor: 80% max.
* Operation rate: 20 hours/day max.
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1.7 Servo Drive Maintenance and Inspection

1.7.3

Servomotor Inspection

The AC servomotor is brushless and simple daily inspection is sufficient. Use the inspection frequencies given
in the following table as a guide. Determine the most appropriate inspection frequency from the actual usage
conditions and the environment.

Inspected Item

Inspection Frequency
or Interval

Inspection or Maintenance
Procedure

Remark

Vibration and

Inspect by touching and listening

There should be no more vibration

Noise Check Daily to the servomotor. or noise than normal.
Appearance Depends on amount of | Clean with a cloth or compressed
Inspection dirt. air.
Disconnect the servomotor from . .
* If the resistance is 10 MQ or
the SERVOPACK and measure
. : : ; . lower, contact your Yaskawa rep-
Insulation the insulation resistance with a resentative
Resistance Mea- | At least once a year 500 V insulation resistance « Do not ) the insulati
surement meter.* The servomotor is normal OAHtO meai}i}rle N 1n§u ation
if the resistance is higher than 10 resistance ol the encoder or per-
MO, form a withstand test on it.
Oil Seal At least once every 5,000 | Contact your Yaskawa represen- | Only necessary if the servomotor

Replacement

hours

tative.

has an oil seal.

Overhaul

At least once every 5
years or 20,000 hours

Contact your Yaskawa represen-
tative.

*  Measure the insulation resistance between the U, V, or W phase on the servomotor’s power line and the frame ground.

= Outline
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1.7.3 Servomotor Inspection
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2 Panel Operator

2.1.1 Names and Functions

21

211

Panel operator consists of display part and keys.
Parameter setting, status display, execution of utility function, and monitoring of the SERVOPACK operation

Overview

Names and Functions

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 ; @ | UPKey To increase the set value.
°°° Display part ® |DOWN Key | To decrease the set value.
S— Py — * To display the set value by
roJrelele! 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.
For information on alarms, refer to 9.1 Alarm Dis-

plays.

2.1.2 Display Selection

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

\

e \

-| | |blb)

Press @
MODE/SET

» Status Display (Refer to 2.1.3.)

F |I'I|D U 8 — > Press @ for one second.—»FnOODO: Utility Function
(RN (Referto 2.2.)
‘ Press @
MODE/SET

Return to

An
(] [

Press

— Press @ for one second.—» PnOOO: Parameter Setting
(Refer to 2.3.)

DATA/4
(DATA/SHIFT)

MODE/SET

A
(] ]

Press
MODE/SET

— Press @ for one second.—» UnOO0O: Monitor Display
(Refer to 2.4.)

DATA/4
(DATA/SHIFT)



2.1 Overview

2.1.3 Status Display

The display shows the following status.

— .
i oo
—— —— —— ——
Bit Data Code
Code Meaning Code Meaning
b b] Easeb(l)c;c;( ‘ ’I ] Reverse Run Prohibited
Oei:rl\:/? (servomotor power nlo N-OT is OFF.
Run Safety Function
Ul ] Servo ON (servomotor power H ,‘:’ b] The SERVOPACK is base-
ON) blocked by the safety function.
(Example: Run Status) | Test without Motor
Run Indicates that the test without a
~jun ] Status motor is in progress. Status dis-
(Displayed plays depend on the status of
Forward Run Prohibited alternately) $ servomotor and SERVOPACK..
P [w] l: ] P-OT is OFF. Test without | Referto 4.5 Test Without Motor
I: 5 t ] Motor Function for details.
Alarm
nl3amn
v ] E, U] Flashes the alarm number.
Display Meaning

Control Power ON
Lights when SERVOPACK control power is ON.
Not lit when SERVOPACK control power is OFF.

Baseblock
Lights when the servomotor power is OFF.
Not lit when the servomotor power 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)

+* However, this display is always lit during 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 Con-
trol 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. (Factory 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.

n 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

|3

Display Example for Origin Search

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

Step

Display after
Operation

Keys

Operation

_ |
{1

=9
MODE/SET

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.

by
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. For details, 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

T—o
DATA/d

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

After the origin search ends, turn OFF the power supply to the SERVOPACK and then turn it 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 Pn00OB.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)

Parameters for Numeric Settings

The control methods for which the parameters applies.

 Speed control [Position | : Position control : Force control

A

f 1

Vibration Detection Sensitivity

| Speed | [Position]| [ Force ]

Classification

FL Setting Range

Setting Unit

Factory Setting

When Enabled

50 to 500

1%

100 Immediately

4 Tuning

Parameter
number

Indicates the setting
range for the parameter.

|

(2)

/1

A

\\

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.cJoO0O Uses the absolute linear scale as
Factory settin an absolute linear scale.
Pn002 [ y gl After restart Setup
n.0100 Uses the absolute linear scale as
an incremental linear scale.

_ AN

N\

Parameter
number

The notation “n.0000” indicates a parameter
for selecting functions. Each O corresponds to

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

This section explains
selections for the function.

the

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)

— 2nd digit Pn002.1
L—— 3rd digit Pn002.2

> 4th digit

2.3.3 Setting Parameters

Digit Notation Setting Notation

Notation Meaning Notation Meaning

1stdigit Pn002.0 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.xCOO |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 Dgs(laargt?;:]er 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.
\ : DATA/<
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 \ a—a Press the MODE/SET Key. The value flashes and is saved.
5 [ B [N (A (] @ The data for the speed loop gain (Pn100) is changed from
Display flashes. MODE/SET "40.0" to "100.0."
6 0 Nl Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ ©—9 |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.

(AL

Top two digits

PN

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 .

[
O

Bottom

5)

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 DHSEE]

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

i
sace (L] |

I

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— 0 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 paa«4 |change the value by pressing the UP/DOWN Key. (In this
middle four digits case, "2345" is set.)
sl ZIN N LN IE
0
Before changing
top two digits
i 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.

n Panel Operator
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2 Panel Operator

2.3.3 Setting Parameters

(2)

(cont'd)
Display after ;
Step Operation Keys Operation
e Al
\ 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
— — N | MODE/SET DATA/4" | approximately one second. "Pn522" is displayed again.
EREEE

—
I

<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.

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 f
Step Operation Keys Operation
— — T Press the MODE/SET Key to select the parameter setting.
1 Il e If Pn000 is not displayed, press the UP or the DOWN Key
LI ) () [ (] J | vooeser a to select Pn000.
2 [ mlimlimlin] ] 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
3 e of current data.
LI—'- ) ) [ [ ) G—9 |"0" on the second digit will flash and be able to be
DA< | changed.
4 [ Al lm A Press the UP Key once to change to "n.0010."
[ [ () (Set the control method to position control.)
f lal il \ Press the MODE/SET Key. The value flashes and is saved.
5 oo o The control method is changed from speed control to posi-
" Display flashes. | "oE/SE tion control.
6 f ol _ 1l ] Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ [ =9 |ond. "Pn000" is displayed again.
\ b — ) DATA/4
7 To enable the change in the setting, turn the power supply to the SERVOPACK 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 i II:II II_—II l,:’l Press the MODE/SET Key to select the monitor display.
2 '[ | N ] If Un000 is not displayed, press the UP or the DOWN Key
o to select Un000.
3 = @ Press the DATA/SHIFT Key for approximately one second
Il to display the data of Un000.
— DATA/ <
4 '[ ] miimlim ) E@§ Press the DATA/SHIFT Key for approximately one second
Ly to return to the display of monitor number (step 1).
— DATA/ <

n 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 L
Symbols Name Model SGDV-OOOO Specification
L1, L2 o ~|0O00rF Single-phase 100 to 115V, +10 to -15%, 50/60 Hz
1 L2 L3 g"ui'?e‘r’;‘i’#;gower " 'Oooa Three-phase 200 to 230 V, +10 to -15%, 50/60 Hz
T O0O0op Three-phase 380 to 480 V, +10 to -15%, 50/60 Hz
L1C. L2C . OOogr Single-phase 100 to 115V, +10 to -15%, 50/60 Hz
’ g‘r’r':]tiﬁ’;‘smwer nput - "EEEA Single-phase 200 to 230 V, +10 to -15%, 50/60 Hz
24V, 0V OO0o0oop 24 VDC, £15%
If the regenerative capacity is insufficient, connect
R70F, RO0OF, 2R1F, an external regenerative resistor between B1/® and
2R8F, R70A, R90A, B2.
IR6A, 2R8A Note: The external regenerative resistor is not
included.
Ext | 3RSA. SRSA. TREA If the internal regenerative resistor is insufficient,
1 i xterna {’egenera- 120A > 15 SA ’27 A ’ remove the lead or shorting bar between B2 and B3
B1/©, B2 Ive resistor connec- 0A, 1804, 2004, and connect an external regenerative resistor
tion terminals 330A, 1R9D, 3R5D, between B1/® and B2
5R4D, 8R4D, 120D, ctween anebe. o
Note: The external regenerative resistor is not
170D .
included.
Connect a regenerative resistor unit between B1/®
550A, 260D and B2.
Note: The regenerative resistor unit is not included.
Ao sy If a countermeasure against power supply harmonic
1, 0272 tion terminal for pow- | IOEIA waves is needed. conr%ect a II))C reacté)rprtween ol
ol.o er supply harmonic | OOOD ’

suppression

and ©2.
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3.1 Main Circuit Wiring

3.1.2

(cont'd)
Terminal . .
Symbols Name Model SGDV-OO0OO Specification
B1/® Main circuit positive | OOOA
terminal OOoop Use when DC Iy input i d
se when ower su input is used.
020r 0 Main circuit negative | OOOA P PPy 1P
terminal O0oop
Servomotor connec- .
u,v,w tion terminals Use for connecting to the servomotor.
Ground terminals Use for connecting the power supply ground terminal and servomotor ground
&> (x 2) terminal,

#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
o2.

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.

Nominal ) . . Allowable Current at Surrounding Air
. Cross Configuration Congiuctlve Temperature (A)
AWG Size Section Area (Number of Resistance
i) Wires/mm) (€2/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 5.5 7/1.0 3.47 43 38 31
8 8.0 7/1.2 241 55 49 40
14.0 7/1.6 1.35 79 70 57
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.

W Single-phase, 100 V

Terminal SGDV-0O0F
Name
Symbols R70 R90 2R1 2R8
1,12 L\(Iaallsn circuit power input termi- HIV1.25 HIV2.0
L1C, L2C | Control power input terminals HIV1.25
U V. W Servomotor connection termi- HIV1.25
nals
External regenerative resistor
Bl/o,B2 connection terminals HIV1.25
[an} Ground terminal HIV2.0 or larger
B Three-phase, 200 V
Terminal Name SGDV-OOOA (Unit: mm?)
Symbols R70[R90 [ 1R6 [2R8 | 3R8[5R5] 7R6 | 120 [ 180 [ 200 [ 330 [ 650
Main circuit power input HIV | HIV
L1,L2,L3 terminals HIV1.25 HIV2.0 HIV3.5 55 | 14.0
L1C, L2C antrol power input ter- HIV1 .25
minals
Servomotor connection HIV HIV | HIV
UV, w terminals HIV1.25 HIV2.0 55 8.0 | 14.0
External regenerative re-
] . . HIV | HIV | HIV | HIV
B1/®, B2 |sistor connection termi- HIV1.25 201351 551 80
nals
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:{SI;/
24V, OV Control power input terminals HIV1.25
u,vV,w Servomotor connection terminals HIV1.25 HIV2.0 I;I;/ P;I;/
External regenerative resistor con- HIV | HIV
Bl/o, B2 nection 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.

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

Power ON

Control power supply  OFF ON
ALM (Servo Alarm)

signal Alarm Alarm cleared.
Upto5.0s
Main circuit power supply OFF ON

/S-RDY (Servo Ready)

signal OFF IL

/S-ON (Servo ON)

signal OFF IO—N

Motor power status ~ Power not supplied. | Power supplied.

<Information>

If the servo ON state cannot be achieved by turning ON the /S-ON signal, the /S-RDY signal is not ON.
Check the status of the /S-RDY signal. For details, refer to the 5.7/0.4 Servo Ready Output Signal (/S-RDY).

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

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

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

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
IMPORTANT circuit OFF and then turn OFF the control power supply.

o » When turning ON the control power supply and the main circuit power supply, turn

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)

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-O0OOF (SGDV-R70F, -R90F, -2R1F, -2R8F)

3SA

1afF N\

£

Rl Tl SERVOPACK
SGDV-O00O00F
1FLT |
2KM
e
-~ 1KM
T
>
(For servo

1Ry alarm display)
N

1PL

Servo power Servo power
supply ON suRE)Iy OFF 1KM

i

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

1QF: Molded-case circuit breaker

1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main circuit power supply)
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 200 V, SGDV-OOOA
« SGDV-R70A, -R90A, -1R6A, -2R8A, -3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A

RlSlTl SERVOPACK
SGDV-O0O0A

1afF N\

3SA | g
1FLT |
2KM

\--\--\

1KM
T
e

(For servo
1Ry alarm display)
N

1PL
Servo power Servo power
supply ON  supply OFF 1KM
T
I
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
#  For the SGDV-R70A, -R90A, -1R6A, -2R8A, terminals B2 and B3 are not short-circuited. Do not short-circuit these
terminals.
+ SGDV-550A
R T
J,SJ, 1 SERVOPACK
SGDV-O00O0OA
1aF NN\
3SA | g
1FLT | —
2KM
7 KM
- Jend
-
(For servo +24V
’}Ey alarm disglay) 1Ry
1PL
Servo power Servo power 1D oV
supply ON  supply OFF 1KM <
[
1KM 1SA = ;
egenerative
1KM 1Ry 2KM resistor unit
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

a Wiring and Connection
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3 Wiring and Connection

3.1.2 Using a Standard Power Supply (S

ingle-phase 100 V, Three-phase 200 V, or Three-phase 400 V)

B Three-phase 400 V, SGDV-O0O0OD
« SGDV-1R9D, -3R5D, -5R4D, -8R4D, -120D, -170D

Rl Sl Tl SERVOPACK
1QF -\ \ SGDhbv-O000D
é_w-
1FLT | oM @
g
e
2
DC power , 1 @
su
h -
(For servo +24 V
1Ry alarm display) ALM+ 1Ry
N
1PL
Servo power Servo power 32 ), ALM- 1 oV
supply ON  supply OFF <>
1KM
G
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
+ SGDV-260D
RST
1 1 1 SERVOPACK
1QF \-\-\ SGDv-O000D

3SA | s
ﬁ 1FLT | KM

24
©

DC power +

supply °

(24 V) I

(For servo
1R alarm displa
Y play)

1PL
Servo power Servo power 32 ) ALM- 1 oV
supply ON  supply OFF 1KM E b

I

TKM 1SA Regenerative
1KM 1Ry 2KM resistor unit
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



3.1 Main Circuit Wiring

(4) Power Supply Capacities and Power Losses
The following table shows the SERVOPACK’s power supply capacities and power losses.
Main VTN Power Supply Al Regenerative | Control
L Applicable | SERVOPACK 3 Output Circuit : o Total
A Servomotor Model ey [2Er Current Power BT CirzL: Power
Power Capacity SGDV- SERVOPACK [Arms] Loss Power Loss Power Loss [W]
Supply kW] [KVA] W] W] Loss [W]
0.05 R70F 0.2 0.66 5.4 22.4
Sri]ngle- 0.1 RIOF 0.3 0.91 7.8 - 24.8
ase, _
I;)00 v 02 2RIF 0.7 2.1 14.4 31.4
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 7.3 243
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 SR5A 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 32 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 (35())*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 SR4D 3.5 54 71.3 106.3
Three-
phase, 2.0 8R4D 4.5 8.4 77.9 130.9
400 V 28 25
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 (180)*2 27 245.6

*1. The value in parentheses is for the JUSP-RAO5-E regenerative resistor unit.
*2.  The value in parentheses is for the JUSP-RA18-E regenerative resistor unit.

Note 1.

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, -7R6A, -120A, -180A, -200A, -330A, and 400-V SERVOPACKs.
« Install an external regenerative resistor. Refer to 3.6 Connecting Regenerative Resistors for details.

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

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)

()

How to Select Molded-case Circuit Breaker and Fuse Capacities

The following table shows the SERVOPACK’s current capacities and inrush current.
Use these values as a basis for selecting the molded-case circuit breaker and fuse.

Main Max_lmum Power Supply Current Capacity Inrush Current
Circuit Applicable | SERVOPACK Capacity per Control Control
PR ontro P ontro
Power SCe)r;/r?:;nc(i)t;or SM(.glgsll— SERVOPACK Malg Circuit | & o Mal'r:\ 0Clrcwt Circuit
Supply [KW] [kVA] [Arms] [Arms] [AO-p] [AO-p]
0.05 R70F 0.2 1.5
Single- 0.1 RYOF 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 IR6A 0.6 2.0
0.4 2R8A 1 3.0 0.2
0.5 3R8A 1.4 3.0
Th 33
ree- 0.75 SR5A 1.6 6.0
phase,
200V 1.0 TRO6A 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 1IR9D 1.1 1.4 1.2 17
1.0 3R5D 2.3 29
Three- 1.5 5R4D 3.5 43
phase, 2.0 8R4D 4.5 5.8 4 -
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




3.1 Main Circuit Wiring

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

Some models of 2-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 ———
Parameter Meaning Enabled Classification
n.0oO0O 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.

detected.

« If single-phase 200 V is input to a SERVOPACK with a single-phase power input without changing the set-
ting of PNO0B.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 e
Symbols Name Model SGDV-OOOA Spec|f|cat|ons
Main circuit power in- Single-phase 200 to 230 V, +10 to -15%,
L1, L2 ;
put terminals R70. R90. 1R6. 2RS. 5R5 50/60 Hz
L3 - None

# Do not use L3 terminal.

(3) Main Circuit Wire for SERVOPACKSs

Terminal Model SGDV-OIOOA (Unit: mm?)
Symbols NETD
Y R70 R90 1R6 2R8 \ 5R5
L1, L2 nMaalusn circuit power input termi- HIV1.25 HIV2.0
L1C, L2C | Control power input terminals HIV1.25
UV, W Eaellg/omotor connection termi- HIV1.25 HIV2.0
External regenerative resistor
Bl/e, B2 connection terminals HIV1.25
[an) Ground terminal HIV2.0 or larger

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

3-12

(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

SERVOPACK
SGDV-O0O0OA

RJ' T
1QF \---\
3SA [
1FLT |
2KM
T
5
1KM
(For servo
1Ry alarm display)
N
1PL
Servo power Servo power
supply ON  supply OFF 1KM
1t
1KM 1SA
1KM 1Ry 2KM
2SA

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

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

1Ry: Relay

()

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 . | Control
C . Power Supply ... |Regenerative| 1:" . | Total
Mallano‘?vgfwt éAe prslcgcr:‘r?c?tlgr SERVOPACK | Capacity per gl?:r%?tt gg\?vtg: Resistor gg\?vlg: Power
) Model SGDV- | SERVOPACK Power Loss Loss
Supply Capacity [KVA] [Arms] | Loss W] Loss W]
[kW] W] W]
0.05 R70A 0.2 0.66 5.2 22.2
0.1 R90A 0.3 0.91 7.4 244
Single-phase, - YR
200 V 0.2 1R6A 0.7 1.6 13.7 17 30.7
0.4 2R8A 1.2 2.8 249 41.9
0.75 SR5A 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-
5SR5A SERVOPACKs.

« Install an external regenerative resistor between external regenerative resistor connection terminals B1/® and

B2.

3. External regenerative resistors are not included.



3.1 Main Circuit Wiring

(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

Use these values as a basis for selecting the molded-case circuit breaker and fuse.

Maximum Power Suppl Current Capacity Inrush Current
Main Circuit | Applicable | SERVOPACK | ' 277~ PRy _ _
Supply Capacity SGDV- SERVOPACK | Circuit | Circuit | Circuit | Circuit
kW] [kVA] [Arms] [Arms] [AO-p] [AO-p]
0.05 R70A 0.2 2
Single- 0.1 R90A 0.3 2 20
phase, 0.2 1R6A 0.7 3 0.2 33
200V 0.4 2R8A 1.2 5
0.75 5SR5A 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.

n Wiring and Connection
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3.1.4 Using the SERVOPACK with a DC Power Input

3.1.4
(1) Parameter Setting

Using the SERVOPACK with a DC Power Input

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.0000O0 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.

If you use a DC power supply input with any of the following SERVOPACKS, externally connect an inrush

330A or -550A.

There is a risk of equipment damage.

current limiting circuit and use the power ON and OFF sequences recommended by Yaskawa: SGDV-

(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 0VDC
L1C, L2C Control power input terminal 200 to 230 VAC
B Three-phase, 200-V for 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-OOOD
(OO0 = 1R9, 3R5, 5R4, 8R4, 120, 170, 260)

Terminal Symbols Name Specifications
B1/ ® Main circuit positive terminal 513 to 648 VDC
e2 Main circuit negative terminal 0VDC
24V,0V Control power input terminal 24 VDC £15%




3.1 Main Circuit Wiring

(3) Power ON Sequence

If you use a DC power supply input with any of the following SERVOPACKs, use the power ON sequence
shown below: SGDV-330A or -550A.

Control power supply OFF ON

Main circuit power supply OFF ON

Inrush current suppression

resistor switch Switch: Open|  |Switch: Closed (Resistance connected.)

((
))

Power not
Motor power status supplied. Power
supplied.
0.5s min.  Approx. 2 times switch Open switch 0.1 s or
operating time according longer after power is
to switch specifications not supplied to motor.

(4) Wiring Example with DC Power Supply Input
B SGDV-OOOA SERVOPACKSs with 200-VAC Power Supply Input

+ SGDV-R70A, -R90A, -1R6A, -2R8A, -3R8A, -5R5A, -7R6A, -120A, -180A, -200A

NN

10F \\-\
. SERVOPACK
38A | SGDV-O00O0A
g 1FLT |
A
g AC/DC ?
e
1KM @

g J
’ < +24V
(For servo alarm

ALM + 1RY
1Ry display)
™ —

32 ) ALM- 1D oV
1PL S —

Servo power Servo power
supply ON  supply OFF  1km

<1 %

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

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

n Wiring and Connection



3 Wiring and Connection
3.1.4 Using the SERVOPACK with a DC Power Input

+ SGDV-330A or -550A

NN

10F A
| SERVOPACK
3SA | SGDV-O00O0A
g 1FLT |

KM 1FU

A

i AC/DC 1R

/:"

5 1TRy 2Ry
H M
L=
4SA
1KM
- ]: L1C
} OL2C  coN1 +24 V
1R
(For servo alarm 31_< ALM + ®Y
'}Ey display)
32 ] ALM- 1D oV
1PL D

Servo power Servo power
supply ON  supply OFF  1km
AN

S S T

1KM 1SA T 1TRy 2Ry v
1KM 1Ry 2KM 1 H >
2SA 5SA
1QF : Molded-case circuit breaker 1PL : Indicator lamp
1FLT : Noise filter 1SA : Surge absorber
1KM : Magnetic contactor 2SA : Surge absorber
(for control power supply) 3SA : Surge absorber
2KM : Magnetic contactor 4SA : Surge absorber
(for main circuit power supply) 5SA : Surge absorber
1FU : Fuse 1D  : Flywheel diode
1Ry :Relay 1R : External inrush current
2Ry :Relay suppression resistor

(for inrush current suppression resistor switch)
1TRYy : Timer relay

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

m SGDV-O0O0OD SERVOPACKS with 400-VAC Power Supply Input
« SGDV-1R9D, -3R5D, -5R4D, -8R4D, -120D, -170D, -260D

11

10F \ey

1FLT |
2KM
A
s AC/DC
/
AC/DC
(For servo alarm
1Ry display)
N

1PL
Servo power Servo power
supply ON  supply OFF  41km

1 T

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

1QF : Molded-case circuit breaker
1FLT : Noise filter
1KM : Magnetic contactor

(for control power supply)
2KM : Magnetic contactor

(for main circuit power supply)

SERVOPACK
SGDhv-O000D

=0
®

+24 V

1
31 | ALM+ 1Ry
—<—ﬁ Dj

32 ) ALM- 1D oV
«——

1FU
1Ry
1PL
1SA
2SA
3SA
1D

: Fuse

: Relay

: Indicator lamp

: Surge absorber
: Surge absorber
: Surge absorber
: Flywheel diode

a Wiring and Connection
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3 Wiring and Connection

3.1.5 Using More Than One SERVOPACK

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
1Ry to operate. When the alarm occurs, the ALM output signal transistor is turned OFF.

Power supply

RS T
NENENT1QF
1 3SA
1FLT KM
) 7
2KM
% %ﬂ SERVOPACK Servomotor
! L3
Relay
Relay terminal | M
terminal L1C
L2c
+24V
O] Ame 1Ry
(For servo alarm Siz_,K ?
1Ry display) - 32 ) ALM- 4p
N
1PL
Servo power Servo power L1 SERVOPACK
supply ON' supply OFF :§ o Servomotor
_ ™~ Relay
[_'*' - Relay terminal | [ M
e Ton terminal -
2KM
1KM 1Ry E o e
25A 3121K 32 | ALM-
1QF: Molded-case circuit breaker
1FLT: Noise filter L1
1KM: Magnetic contactor §L2 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 ov
1D: Flywheel diode

(2) Precautions

Multiple SERVOPACKSs 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.
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3.1 Main Circuit Wiring

3.1.6 General Precautions for Wiring

/\ CAUTION

» Use shielded twisted-pair cables or screened unshielded twisted-pair cables for I/O signal cables and lin-
ear 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

The SERVOPACK connects directly to a commercial power supply; it is not isolated
through a transformer or other device.

IMPORTANT Always use a molded-case circuit breaker (1QF) or fuse to protect the servo system
from accidents involving different power system voltages or other accidents.

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

Install a ground fault detector.

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

Do not turn 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.

* 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 SERVOPACKSs, 10 Q or less for 400-V
SERVOPACKS is recommended.

* Be sure to ground at only one point.
* Ground the servomotor directly if the servomotor is insulated from the machine.
* Do not apply bending stress or tension to the signal cables when you handle them. The core wires are very
thin (0.2 mm? or 0.3 mmz).

n Wiring and Connection
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3 Wiring and Connection

3.2.1 1/O Signal (CN1) Names and Functions

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 1/0 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. 5.2.1
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. e
: Position <> speed
Control switch- P
/P-CON 41 ing Position <> force Enables control switching.| >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 . L
P-OT 0 prohibited, With overtravel prevention: Stops servomotor
when movable part travels beyond the allowable |5.2.4
N-OT 43 Reverse run .
o range of motion.
Common prohibited
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
o . . 5.6.1
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 25V 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 . 535
JC-SEL Signals o . . 543
/ZCLAMP that can | The following input signals can be changed to allocate functions: 5‘ 4‘ 3
beallo- |/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




3.2 1/0 Signal Connections

(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 /SIGN 12 » Two-phase pulse train with 90° phase differential
CLR 15 . . ..
JCLR 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. 5.8.3
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- 32 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. o
PAO 33 Phase-A signal ) ) )
/PAO 34 Encoder output pulse signals with 90° phase differ-
PBO 35 . ential 53.6
/PBO 36 Phase-B signal 5902
Common ;’PCC% ;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 (1)
Connected to frame ground if the shielded wire of the I/O signal cable is
FG Shell -
connected to the connector shell.
/CLT 525
/BK that can | The following output signals can be changed to allocate functions: 5.4.7
/WARN |beallo- [/TGON, /S-RDY, and /V-CMP (/COIN). 554
/NEAR | cated 5.8.5
/PSELA 5.10.2
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
- - 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.

n Wiring and Connection
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3 Wiring and Connection

3.2.2 Safety Function Signal (CN8) Names and Functions

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 i
/HWBB1- 3 Hard wire baseblock input I For hard wire baseblock input.
Baseblock (motor current off) when
/HWBB2+ 6 ) ) OFF
Hard wire baseblock input 2 ’
/HWBB2- 5
EDM1+ 8 ON when the ' HWBBI and the
Monitored circuit status output 1 /HWBB2 signals are input and the
EDM1- 7 SERVOPACK enters a baseblock state.
- 1" _
- 2* _

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



3.2 1/0 Signal Connections

3.23 E

xample of 1/0 Signal Connections in Speed Control

Connection example in speed control is as shown below.

Speed ref SERVOPACK
peed reference
(Max. input * L CN1
voltage range: D/IA V-REFs\ 5 37 2 ALO1
+12V) SG\ 6 38 ), ALO2| Alarm code output (OFF for alarm)
A/ D] &—=—=“7 Max. allowable voltage: 30 VDC
External force ( 39 ), ALO3 Max. allowable current: 20 mA DC
limit/Force feed DIA T-REF\ 9 <: &
forward *3
(Max. input SCy, 10 V 33 pao *
voltage range: 34 :j> Encoder output )
+12V) IPAO pulse phase A
SEN-\ 4 . Applicable line receiver:
Vv 35 ¢ PBO ® Encoder output | SN75ALS175 or
SEN signal input "2 SG\\ 2 36 ), IPBO pulse phase B MC3486 manufactured
oV by Texas Instruments or
the equivalent
19 PCO *6
Encoder output
P
/PCO pulse phase C )
* 3.3kQ
+24 V"4 424VIN (47 a 5 sG
Servo ON - ( %;;K: <
(Servo ON when ON) § /S-ON\ 40 L
/NV-CMP+
P control - %:K:_ > < Speed coincidence detection |
(P control when ON) | /P-CON\{ 41 L - 26 (¢ IV-CMP- (ON when speed coincides.)
[ =]
Forward run prohibited X %
(Prohibited when OFF) BN P-OT.\ 42 - N M+ Movement detection output
— n SIZ_, ( /TGON- (ON when the motor speed
Reverse run prohibited N-OT. 43 %: &——=—exceeds the settings.) P&otocollljplerb(:utpult .
(Prohibited when OFF) .—1 ~ — 3;Clz)acowa e voltage:
_D_%:KK:_ [S-RDY+ Servo ready output Max. allowable current:
Alarm reset N SIZ" (
(Reset when ON) $— IALM-RST W}, 44 — - /S-RDY- (ON when ready) 50 mADC
=4l
Forward external force limit 45 % ALM+
o [P-CL L %
(Limit when ON) SIZ: ( ALM Servo alarm output
—{ - ¢ - (OFF for an alarm)
Reverse external force limit IN-CL. 46 %::K: J
(Limit when ON) —
- [CN8]
Switch jHweB1+,) 4
24V —{—— i —
F : y13(
use . /HWBB1-] 3 |¥ANL
' 1 8 :EDM1+
Safety function device "5 . /HWBBZj:J 6 @21
: += T EDM1-
oV /stsz-] 5 | "K- %
[
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 a safety function device, refer to 5.11 Safety Function. When not using a safety function device, leave
the safety function’s jumper connector that is included with the SERVOPACK inserted in CN8.
6. Always use line receivers to receive the output signals.

a Wiring and Connection
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3 Wiring and Connection

3.2.4 Example of I/O Signal Connections in Position Control

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 1300 -
[Reverse] PULS (8 %1 K: 37 < ALO1
Phase A - Alarm code output (OFF for alarm)
38 wz Max. allowable voltage: 30 VDC
SIGN 1 150 Q « Max. allowable current: 20 mA DC
Position ':S‘jl'?”':“ﬂ% D—i_, K:_ 39 (¢ ALO3
reference [ s B] /SIGN \{ 12 TN <
150 Q v
CLR —Lz CLR (15 :'_}_> K:_ 33 ), PAO 5 e outout
ncoder outpu
L ICLR \\ 14 TN 34 K /PAO j> pulse phase& Applicable line receiver:
SN75ALS175 or
35 PBO *5 MC3486 manufactured
36 ) /PBO Encoder output |, by Texas Instruments or
5V SEN 4 pulse phase B the equivalent
+
. . *2 *
SEN signal input SG 2 19 ¢ PCO S Encoder output
ov /PCO pulse phase C
+12V
1.0 kQ
3 &
PL2 Power supply for
f PL3 open-collector output reference
w24V° oauiN a7 3':|3 ko , SG
Servo ON £ ( %:;K:_
(Servo ON when ON) T___ /S-ON \\ 40 -
P control _D_%::K:_ N (: [COIN+ P(gﬁitior?ing cor_'rt1_ple_ted A
(P control when ON) /P-CON .\ 41 — - < /COIN- ((:om’;’;leg;_gmﬂ foning
— -
Forward run prohibited 1(
ibi P-OT \\ 42 % L /TGON+
(Prohibited when OFF) SN O N & Movement Detection output
- L S‘Z» (: /TGON- (ON when the motor speed | Photocoupler output
Reverse run prohibited 43 %Z{K exceeds the settings.) Max. allowable voltage:
(Prohibited when OFF) §__IN___ N-OT - 30 VDG
Max. allowable current:
W L /S-RDY+
Alarm reset %3( N < Servo ready output 50 mADC
(Resetwhen ON) | /ALM-RST\\ 44 - - & /S-RDY-(ON when ready)
Fl?rwardhexterr,:lal force limit PCL L 45 ﬁ:;(:_ ALM+
(Limit when ON) — - - iz_> ( S Servo alarm output
- _  (OFF for an alarm)
Reverse external force limit - ::K:_ <AA ’
(Limit when ON) IN-CL \\ 46 L
1
Swich | CN8
+) 4
24V =T T
Fi ' V7 K:
use i /HWBB1- ] 3 ¥PNL 8\ EDM1+
! LT
Safety function device *4 : /HWBB2+] 6 -
; B \EDM1-
L szzsiti
/HWBB2,) 5 L
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.  The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insula-
tion.
*4.  When using a safety function device, refer to 5.11 Safety Function. When not using a safety function device, leave
the safety function’s jumper connector that is included with the SERVOPACK inserted in CNS.
*5.  Always use line receivers to receive the output signals.
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3.2 1/0 Signal Connections

3.2.5 Example of I/0O Signal Connections in Force Control

Connection example in force control is as shown below.

a Wiring and Connection

SERVOPACK
External speed Iimit*3 * V. REF\L %'\”
(Max. input DIA - ¢ ALO1
voltage range: Alarm code output (OFF for alarm)
+12V) SG\\ 6 A/ ¢ALO2)  Max. allowable voltage: 30 VDC
Max. allowable current: 20 mA DC
Force 'reference oA T.-REFL 9 w 3
(Max. input
voltage range: sSG-\ 10
12V ; v PAO 8
) Encoder output )
/PAO pulse phase A
SEN\\ 4 N Applicable line receiver:
Vv BBO ® Encoder output | SN75ALS175 or
SEN signal input 2 SG .\ 2 /PBO pulse phase B MC3486 manufactured
oV by Texas Instruments or
the equivalent
19 ), PCO 6
- Encoder output
20 ), IPCO pulse phase C )
w24Vt voauin a7 53k G
Servo ON L _.K:_ (AL
(Servo ONwhenON) T /S-ON.\ 40 N
IVLT+ - *3 N
1 —— Speed limit output
PPcont{oII hen ON “ %zﬂi_ SlZ:K: (gN when the r?wtor's
(P control when ON) 1 [P-CONJ I~ %NLT' running speed is limited.)
Forward run prohibited " —1 F%Zt(:_
(Prohibited when OFF) | N P-OT - #*K: ITEON* ) vement Detection output
L L = _ (ON when the motor speed | Photocoupler output
Reverse run prohibited . ﬁ:ﬂi ¢ [TCON: (exceeds the settings.) Max. allowable voltage:
(Prohibited when OFF) N N-OT,{ 43 L 30 VDC
Max. allowable current:
.y L /S-RDY+
Alarm reset %:K > < Servo ready output 50 mADC
(ResetwhenON) | JALM-RST\ 44 - - /S-RDY- (ON when ready)
— =
Forward external force limit 45 ﬁ:{( 31 ), ALM+
(Limit when ON) — fP-CL I~ 42 K: & Servoalarm output
-
1 L - ALM-
Reverse external force limit :;K & (OFF for an alarm) 7
(Limit when ON) - IN-CL\\ 46 -
Switch CN8
4. IHwBB1%) 4
Y e JHWBB1-,) 3 ya=((| 8 \\EDM1+
= s
Safety function device *5 /HWBB2$) 6 EDM1
. = >—'
HWBB2 5 yas
ov ! < - "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 a safety function device, refer to 5.11 Safety Function. When not using a safety function device, leave
the safety function’s jumper connector that is included with the SERVOPACK inserted in CN8.

6. Always use line receivers to receive the output signals.
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3 Wiring and Connection

3.3.1 Input Signal Allocations

3.3

3.3.1

I/O Signal Allocations

This section describes the 1/0 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

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.

CN1 Pin No.
Pn000.1 Control Method Selection

Setting 40 41 42 | 43 44 45 46

o

Speed control
Position control /P-CON /P-CL | /N-CL

Force control

Internal set speed control

Internal set speed control < Speed control
/SPD-D /SPD-A | /SPD-B

Internal set speed control < Position control

Internal set speed control < Force control | /5_ON P-OT | N-OT / ‘;IEI\T/I'

Position control < Speed control

Position control < Force control /C-SEL

O 0| N| O O | W| N =

Force control < Speed control

Speed control < Speed control with zero /P-CL | /N-CL

clamp function

>

/ZCLAMP

B Position control < Position control with ref-

erence pulse inhibit function /INHIBIT

The default input signal allocations can be checked with Pn50A, Pn50B, Pn50C, Pn50D, and Pn515.
Pn50A

i
[I‘I.I: [ |N] I_I]

|— 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
[ [y |
(] (o] o 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.




3.3 I/0 Signal Allocations

(2) Changing Input Signal Allocations

O

IMPORTANT

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

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.

. i Signals are allocated to CN1 pins according to the
C—evel at which input S'9n5 selected set values.

allocations are valid. /

Input Signal Names
and Parameters

/ \/ \/ Connection Not \

Required
o CN1 Pin Numbers (SERVOPACK
Validity | - Input judges the connec-
Level | Signal tion)

Always | Always

40 | 41 | 42 | 43 | 44 | 45 | 46 ON OFF

Servo ON
Pn50A.1

,_.
N
w
N
(o)
(o))

L /S-ON 0
7 8

H S-ON/\9 A | B | C|D|E F/\ /

/1

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.

n Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Signal Allocations

Connection Not
Required
i CN1 Pin Numbers SERVOPACK
|£gg1tess|%r:$| diallielly | Ll ( judges the
Parameters | -€vel | Signal connection)
Always | Always
40 41 42 43 44 45 46 il GEL
0
Servo ON L /S-ON | (Factory 1 2 3 4 5 6 ; .
Pn50A.1 setting)
H S-ON 9 A B C D E F
Proportional 1
Opar=ten L /P-CON 0 (Fz:storiy 2 3 4 5 6 , .
Reference sethng
Pn50A.2 H P-CON 9 A B C D E F
2
Forward Run H P-OT 0 1 (Factory | 3 4 5 6
Prohibited setting) 7 8
Ross L /P-OT 9 A B C D E F
3
Reverse Run H N-OT 0 1 2 (Factory | 4 5 6
Prohibited setting) 7 8
Pns0B.0 L /N-OT 9 A B C D E F
4
Alarm Reset L /ARM-RST 0 1 2 3 (Fagtory 5 6 B g
Pn50B.1 setting)
H | ARM-RST 9 A B C D E F
Forward 5
External L /P-CL 0 1 2 3 4 | (Factory | 6 ; .
Force Limit setting)
Pn50B.2 H P-CL 9 A B C D E F
Reverse 6
External L /N-CL 0 1 2 3 4 5 (Fagtory ; o
Force Limit setting)
Pn50B.3 H N-CL 9 A B C D E F
SEI L /SPD-D 0 1 2 3 4 5 6
Servomotor 8
Movement 7 (Factory
Direction H SPD-D 9 A B C D E F setting)
Pn50C.0
Internal Set L /SPD-A 0 1 2 3 4 5 6 g
22?13‘(; 7 (Factory
settin
Pn50C.1 H SPD-A 9 A B C D E F g)
Internal Set L /SPD-B 0 1 2 3 4 5 6 g
(S)gi?r(il 7 (Factory
settin
Pn50C.2 H SPD-B 9 A B C D E F g
Control L /C-SEL 0 1 2 3 4 5 6 g
Methoq 7 (Factory
Selection H C-SEL 9 A B C D E F setting)
Pn50C.3 B
L | /ZCLAMP 0 1 2 3 4 5 6 8
Zero Clamp 7 (Factory
Pn50D.0 H |zcLamp | 9 A B C D E F setting)
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3.3 I/0 Signal Allocations

(cont'd)
Connection Not
Required
i CN1 Pin Numbers SERVOPACK

Input Signal | \ajigity | Input (SERVOR:
Names and . judges the
Parameters Level Sl connection)

Always | Always

40 41 42 43 44 45 46 ON OFF

Reference L /INHIBIT 0 1 2 3 4 5 6 8
Pulse Inhibit 7 (Factory
Pn50D.1 H INHIBIT 9 A B C D E F setting)
Gain L /G-SEL 0 1 2 3 4 5 6 8
Changeover 7 (Factory
Pn50D.2 H G-SEL 9 A B C D E F setting)
Polarity L /P-DET 0 1 2 3 4 5 6 8
Detection 7 (Factory
Pn50D.3 H P-DET 9 A B C D E F setting)
Reference L /PSEL 0 1 2 3 4 5 6
Pulse Input 8
Multiplication 7 (Fac_tory
Switching H PSEL 9 A B C D E F setting)
Pn515.1

n Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Signal Allocations

(3) Example of Input Signal Allocation

An example of changing the allocations for input signals is given below. Here, the procedure is given to switch
the mapping of the servo ON signal (/S-ON) that is allocated to CN1-40 and the forward external force limit

signal (/P-CL) that is allocated to CN1-45.

Pn50A Pn50B

NNl ClCiu 2o
[I‘I.I: i\ l_l] [l‘l.l:l 5)H|3 ] Before

| I [ C(rf 3
[l‘l. T A A ] 0 B e
Display after -
Step Operation Keys Operation
— — 1 — ) Press the MODE/SET Key to select the parameter setting. If a
1 II—I M I—, I, ,I H parameter other than Pn50A is displayed, press the UP or
\ — 1= J DOWN Key to set Pn50A.
( 3 1 —) Press the DATA/SHIFT Key for approximately one second to
2 Al I_II II_II @ display the current data of PnS0A.
— 1= J paa4 | (/S-ON is allocated on CN1-40.)
1 — — ) Press the UP key to set to the value on the far right "1"
3 ||Al ,’ II_II ,’ (PnS0A.0 = 1).
] J (Sequence input signals can be freely set.)
( — — ) Press the DATA/SHIFT Key to select the second digit from
4 ] I—I ,I ,—, ,I @ | the right. Press the UP key to set to "5."

DATA/4

(Changes the allocation of /S-ON from CN1-40 to CN1-45.)

] I U R
s ()] 1|5] 1] (e

Press the MODE/SET Key.
The data flashes and is saved.

Display flashes. MODE/SET
[ - I~ 11 ) E:‘; Press the DATA/SHIFT Key for approximately one second to
6 Tl (i [ ® return to the display Pn50A.
~ o DATA/4
7 [ - N ) Press the UP key to display PnS0B.

Press the DATA/SHIFT Key for approximately one second to
display the current data of PnS0B.
(/P-CL is allocated on CN1-45.)

8 || _lclclulz) ()
LI—I,I_I _I [ _, ) DATA/ 4
o |f || ] ()
R EERIE Ll

Press the DATA/SHIFT Key to select the third digit from the
right. Press the UP Key to set "0."

(Changes the allocation of /P-CL from CN1-45 to CN1-40.)

5 ] (] Press the MODE/SET Key.
10 LI—"I u l_' =y 0~ The value flashes and is saved.
Display flashes. NODE/SET
— — — ) Press the DATA/SHIFT Key for approximately one second to
11 II—I ] '—, I, ,I b E@i return to the display Pn50B. /S-ON is mapped on CN1-45,
L el M J oam4 | and /P-CL is mapped on CN1-40.

12 | To enable the change in the setting, turn the power supply to the SERVOPACK OFF and ON again.
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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
313 1f
(] ol 1
|— 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

i
(A (R

_—I

|

|— Not to use /CLT signal.
Not to use /VLT signal.

Not to use /BK signal.
Not to use /WARN signal.

Pn510

_

I

—
——
L\

[ _ (||

U] L]

|— Not to use /NEAR signal.
Reserved (Cannot be changed)

Not to use /PSELA signal.
Reserved (Cannot be changed)

e nri
nuuUL]

_

|— 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

O

IMPORTANT

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

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.

with OR logic circuit.

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

* Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the hold-

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

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.

/

/ N
Output Signal Names Outout Sianal / CN1 Pin Numbers \ 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 Ot Bl 25 (26) 27 (28) 29 (30) (not use)

Positioning Completion 1

Pn50E.0 /COIN (Factory setting) 2 3 0

Speed Coincidence |

Detection /V-CMP (Fact i 2 3 0

Pn50E.1 actory setting)

Movement Detection 2

Pn50E.2 /TGON ! (Factory setting) 3 0

Servo Ready 3

Pn50E.3 /S-RDY ! 2 (Factory setting) 0

Force Limit Detection 0

Pn50F.0 /CLT ! 2 3 (Factory setting)

Speed Limit Detection 0

Pn50F.1 /VLT ! 2 3 (Factory setting)

Brake 0

Pn50F.2 /BK ! 2 3 (Factory setting)

Warning 0

Pn50F.3 /WARN ! 2 3 (Factory setting)

Near 0

Pn510.0 /NEAR ! 2 3 (Factory setting)

Reference Pulse Input

Multiplication Switch- 0

ing Output /PSELA ! 2 3 (Factory setting)

Pn510.2

Pn512.0=1 Polarity inversion of CN1-25 (26) 0

Pn512.1=1 Polarity inversion of CN1-27 (28) (Factory setting)
(Not invert at fac-

Pn512.2=1 Polarity inversion of CN1-29 (30) tory setting)




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

——

REE

'

| e
,] [l—l.l_ll_’ L I_l] Before

3l o | 31177
[I—I, Jlul o 1] AU || After
Step Dgg:gt?gtner Keys Operation
— —T T 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
. —1=1=) or DOWN Key to select Pn50E.
Press the DATA/SHIFT Key for approximately one second
— Y pp y
2 I 3 I_I II II to display the current data of PnSOE.
— — (/TGON is allocated on CN1-27 (28).)
— Press the DATA/SHIFT Key to select the third digit from
3 r 5’ U II II the right. Press the DOWN Key to set "0."
— (Sets /TGON "Invalid.")
Al T Press the MODE/SET Key.
4 11 J (1 The data flashes and is saved.
Display flashes. MODE/SET
1 N clalc ) Press the DATA/SHIFT Key for approximately one second
5 — |l gog | toreturnto 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 () (] [ [y a | (/BK is set to "Invalid.")
Press the DATA/SHIFT Key to select the third digit from
8 e W= =] @ the right. Press the UP Key to set "2."
[ [y ) [ °.° . muva | (Allocates /BK to CN1-27 (28).)
( R EEE ) o Press the MODE/SET Key.
9 (] ) U [ @ The value flashes and is saved.
Display flashes. MODE/SET
Press the DATA/SHIFT Key for approximately one second
10 [ I clrlc A to return to the display Pn5OF. /TGON is set as "Invalid"
g Ol e [ @3 | and/BKis allocated on CN1-27 (28).
1 To enable the change in the setting, turn the power supply to the SERVOPACK 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

(Un006), 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 1/O 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 (D/A) Analog Voltage Input Circuit (Wiring Example)*

25HP-10B or

SERVOPACK SERVOPACK
/5 T-REF ' 12 V== equivalent
D/A / [SG Approx.14 kQ min. I 2kQ (12 W min.)

Host controller 1.8 kQ (1/2 W min.)
V-REF or
T-REF
sG Approx.14 kQ min.
Y J7 Vi

V-REF or
oV ov

*  This wiring example is for forward operation.
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 open-collector output. The position reference input circuits are

shown below by output type.

Open-collector Output Circuit

Sl el I T (SERVOPACK’s Built-in 12-V Power Supply)

Host controller SERVOPACK
N 1%9 4.7kQ Host Controller SERVOPACK
Applicable line / [ 2 A [:-_l v= K: /’ PL1, PL2, or PL3 terminal
driver:
SN75ALS174 v ; j—+12V
manufactured by
Texas Instruments
or the equivalent 1509 4.7 kO
2.8V < (H level) — (L level) < 3.7 V Approx.Ag mA[ — A [:] SlZ:: K:—
If the above formula is not satisfied, ;
the inputs to the SERVOPACK will be
unstable. Pulses may be missed from J
the reference pulse input, reference |1-5 \ ?E)N [ %0 v
inversion may occur for the reference ess a

sign input, and the clear signal may
be OFF for the clear input.




3.4 Examples of Connection to Host Controller

Before wiring, confirm that the specifications of the host controller satisfy the values
shown in the following table.
IMPORTANT If these conditions are not satisfied, the SERVOPACK may malfunction.

o Precaution when host controller uses open collectors with customer-supplied power.

Pull-up voltage (Vcc)

Pull-up resistance (R1)

24V 1.8t0 2.7 kQ
12 V or less 820 Qto 1.5 kQ
5V or less 180 to 470 Q

Circuit example of open-controller output

Host controller

;

Pull-up

SERVOPACK
@ _IN 150Q 47kQ
/ &[] ey 21T

ém

VF=15t18V

3.4.2 Sequence Input Circuit
(1) Photocoupler Input Circuit

CN1 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

24 VDC +24VIN 3-3KQ
| S

Ei (/S-ON, etc.

X4l

SERVOPACK

24 VDC +24VIN_3-3KQ
| B

N [/S-ON, etc. SIZ 45: K:

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

<Note>

For SEN input signal circuit, refer to 5.9.1 Absolute Data Request Signal (SEN).

n Wiring and Connection
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3 Wiring and Connection

3.4.2 Sequence Input Circuit

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 1.

1/0 Signal Connections in Force Control are sink circuit connections.
2. The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

The connection examples in 3.2.3 Example of 1/O Signal Connections in Speed Control through 3.2.5 Example of

Sink Circuit Source Circuit
24V 24V
+ - SERVOPACK input - SERVOPACK input
* - — L
izl 0y a2
— L N 7S L
E] yaz | Oy a3 ]
RN —
Input Signal Polarities Input Signal Polarities
; Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) 0V Close ON High (H) 24V Close
level level
OFF High (H) 2V Open OFF Low (L) 0V Open
level level

(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

24-V

power supply

Switch
. ™

/HWBB1+

SERVOPACK

CN8

4 3.3kQ

Fuse

/HWBB1-

33.3 kQI:J

|

|

|

|

{ /HWBB2+
L <
/HWBB2,

6 3.3kQ

3.3kQ
5

A d




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 current of the open-collector output circuit are as follows:
* Maximum allowable voltage: 30 VDC
* Maximum allowable 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 current range of the photocoupler output circuit are as follows:
* Maximum allowable voltage: 30 VDC
* Current range: 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

220 to
470 Q

o L

(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

8|, EDM1+

Host controller

24V Power Supply

J= ] A cour |

B Specifications

L

IZ={gl

. . 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 Allowable Current 50 mADC -
Maximum Voltage Drop at ON LoV Voltage between EDM1+ to EDMI - at current is 50 mA.
Maximum Delay Time 20 ms Time from the change in /HWBB1 or /HWBB?2 until the

change in EDM1.
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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) Characteristics and Specifications

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

ltems

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

Power Supply Voltage

+5.0 V+5%, ripple content 5% max.

Current Consumption

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* Differential input amplitude: 0.4 Vto 1.2V
Characteristics | (cos, sin, Ref) Input signal level: 1.5 Vto 3.5V
Hall Sensor Input Signal CMOS level
Output Signal Position data, hall sensor information, alarms
Output Method Serial data communications
Output Circuit Balance(_i type transcel\{er (SN75LBC176 or the equivalent), inter-
nal terminating resistor: 120 €
Approx. Mass 150 g
Mechanical T ; - o
Vibration Resistance 2
e 98 m/s“ max. (10 to 2500 Hz) in three directions

Shock Resistance

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

Environmental
Conditions

Surrounding Air Temperature

0°C to 55°C

Storage Temperature

-20°C to +80°C

Humidity

20% to 90%RH (without condensation)

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

damaged.

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 - 00100 - E

Serial Converter Unit Model Applicable Linear Servomotor
o Applicable Linear T Servomotor Model Symbol Servomotor Model Symbol
Scale 30A050C | 250 20A170A | 011
30A080C | 251 20A320A | 012
D003 | Manufactured by None 40A140C | 252 20A460A | 013
G003 | Heidenhain 40A253C | 253 35A170A 014
SGLGW - ['40A365C | 254 35A320A | 015
(Coreless)

T 60A140C | 258 35A460A | 016
D005 | Manufactured by Sandard || B0A253C | 259 35A170H | 105
G005 | Renishaw pic None fﬁ;;e.:uas%ndem 60A365C | 260 35A320H 106
90A200C | 264 50A170H | 108
90A370C | 265 50A320H | 109
90A535C | 266 | SGLTW- 40A400B | 185
DO06 | Manufactured by Provided SGLGW- | 40A140C | 255 | (foncore, | 40A600B | 186

G006 | Heidenhain + T-type)
SGLGM- | 40A253C | 256 80A400B | 187
1M | 40A365C | 257 80A600B | 188
(Coreless) "60A140C | 261 35D170H | 193
D008 | Manufactured by orovided }’g:‘cz"nfagﬁ;c 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
(F'[fyf;)gt;re’ 1ZA380B | 184 D16A145AP | 356
35D120A | 211 D20A100AP | 357
35D230A | 212 D20A135AP | 358
50D2008 | 189 | . . | D20A170AP | 359
50D380B | 190 | (cyinder 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

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

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

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

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

cos, /cos, sin, and /sin
input voltage range:
1.5Vto3.5V

Ref and /Ref
input voltage range:
1.5Vto35V

#],

100% )
*1_
™~ ~ >
©
o
cos f
(A+)
12.5% S
12.5%
/cos
(A-)
—/ _/
P
sin
(B+)
/sin
(8-) "
12.5% max. >~ 12.5% max. N
| | 2
IRef | °
(R-) IR« S B SRR« I
Ref
" T
75% max. ﬁ H:, 75% max.
) SERVOPACK origin pulse
Zero Point  output position

Count-Up Direction

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

verter unit will output an alarm.

*2,

This is the hysteresis width.

D

IMPORTANT

Never perform insulation resistance and withstand voltage tests.

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.
The analog cable must be as short as possible and shielded.

Use the serial converter unit in a location without gases such as H,S.

Do not connect or disconnect the unit while power is being supplied, or the unit may
be damaged.

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

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

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.

Incremental Linear Scale

(1)

B Linear Scale Made by Heidenhain

3-42

Linear scale
made by Heidenhain Serial converter unit SERVOPACK Host controller
*
CN2 CN1 ;77N
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-
| factured by Texas
! Instruments or the
| : equivalent
| _IAPG5V )1
/1_PGOV é 2
¢ CN1
Connector Connector Connector 1 sG
shell , ) shell oV ov
Shielded wire Connector shell D7 l ~e
shell C A f

Shielded wire T

Connector
shell

I‘ A
* ‘z represents shielded twisted-pair wires.
v

B Linear Scale Made by Renishaw plc

Linear scale

made by Renishaw plc

Connector
shell

Shielded wire

Serial converter unit

Connector
shell

Connector

d

Applicable line receiver: SN75ALS175 or MC3486

R

manufactured by Texas
Instruments, or the equivalent
(terminating resistance): 220 to 470 Q

Host controller

SERVOPACK *
#* [cN2] [CN1] ;T
A
( : ::’PSS Z Phase A > gi /|P3::8 R¢ ,l: Phase A
| Phase B 35 PBO
36/, /PBO R ,i>— Phase B
Phase C ~_ 19 PCO
20 ) /PCO ] j>— Phase C

Output line-driver

SN75ALS194 manu-

factured by Texas
Instruments or the

shell

* ﬁ represents shielded twisted-pair wires.
v

equivalent
PG5V 1
jz ; PGOVE 2

m
Connector SG — oV
o shell v
Shielded wire T @[ (Slr?en”neCtorT
hd

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

R (terminating resistance): 220 to 470 Q



3.5 Linear Scale Connection

B Linear Scale Made by Magnescale Co., Ltd.

+ SR75, SR85

Linear scale made by

Host controller

Magnescale Co., Ltd. SERVOPACK
CN2 CN1 S
S 5 PhaseA N 33 ), PAO
s 34 ) IPAO RLI ~>——Phase A
(] PhaseB 35 /), PBO
- 36 J, /PBO RO ~>——Phase B
[ Phase C ~_ 19 PCO
: : 20 J; /PCO ] ~>——Phase C
[ Output line-driver
[ SN75ALS194 manu-
o factured by Texas
o Instruments or the
o equivalent
PG5V 1
ji 2 PGOVE 2
0v-1<S6 Y
c . Connector oV Applicable line receiver: SN75ALS175 or MC3486
shaleeet shell [ manufactured by Texas
Shielded wire T @l gﬁé}rectorT Instruments, or the equivalent
N R (terminating resistance): 220 to 470 Q
* ﬁ represents shielded twisted-pair wires.
A
« SL700, SL710, SL720, SL730
* Head with interpolator PL101-RY
) Host controller
Linear scale Interpolator SERVOPACK
Head CN2 CN1 .
5 PhaseAn\ 33 ), PAO
/PS 34}, IPAO RO >—— Phase A
Connection cable I— T PhaseB . 35 ) PBO
made by Magnescale | R ﬂi>— Phase B
Co., Ltd. ol SN g
: 1 Phase C 19 PCO
oo 20 I /PCO ] :i>— Phase C
[ Output line-driver
[ SN75ALS194 manu-
(- factured by Texas
[ Instruments or the
| equivalent
'APG5V ) 1
Z; /' pcov ) 2
\0 /
0v-1«S6 oV
Connector oV
ConneclorO s hell ;7
shell
Shielded wire T @[ gﬁé}lnectorT
hd

* ;Zt represents shielded twisted-pair wires.
v

N Applicable line receiver: SN75ALS175 or MC3486

manufactured by Texas

Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

a Wiring and Connection
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3 Wiring and Connection

3.5.3 Linear Scale Connection Examples

+ SL700, SL710, SL720, SL730

Linear scale

Head

v

Absolute linear scale
made by Heidenhain

Interpolator SERVOPACK
CN2 CN1 -~
5 5 PhaseA ,\ 33 PAO
R Phase A
: i 6 /PS 34 J; IPAO [ ai>—
Connection cable i PhaseB . 35 |, PBO
made by Magnescale | ai>_ Phase B
Co., Ltd. 0o =36 957PBO RO
: | Phase C . 19 PCO
oo "\__20 ); /PCO RQ ,i>— Phase C
[ Output line-driver
(- SN75ALS194 manu-
[ factured by Texas
[ Instrurrllentts or the
equivalen!
12,14, 16 ' " peov) 2
2
— VAR
\_J
0V  +5V
External power supply
ov1«Se ov
Connector oV
Connector shell :17
shell
Shielded wire T @I Sﬁé\llnectorT
hd
Applicable line receiver: SN75ALS175 or MC3486
manufactured by Texas
* ‘z represents shielded twisted-pair wires. Instruments, or the equivalent
R (terminating resistance): 220 to 470 Q
(2) Absolute Linear Scale
B Linear Scale Made by Heidenhain
Interface unit Host controll
i i X Oost controller
by Heidenhain Connection cable SERVOPACK
Head made by*Heldenhaln CN2 CN1 -
PS 5 PhaseA~,__ 33 J_PAO
R Phase A
PS 6 34 ) /PAO i >—
I PhaseB.__ 35 ) PBO
L 36 ) /PBO RO j>—"hase B
I
: | Phase Cr_ 19 J, PCO
Co 20 ), IPCO RO j>—Phase c
: | Output line driver:
[ SN75ALS194
[ or the equivalent
L 'APG5V) 1
E; 'Z ' PGOV gé 2
)
?
4 ), SEN +5V
'l
2 ) SG
1 SG oV
oV
c ) Applicable line receiver:
Connector r?f:lnec or] oV SN75ALS175 or MC3486
shell o shel A manufactured by Texas Instruments,
Shielded wire T @ ConnectorT or the equivalent
,ishell R (terminating resistance): 220 to 470 Q

* Interpolator MJ620-T13

Host controller

: represents shielded twisted-pair wires.




3.5 Linear Scale Connection

B Linear Scale Made by Mitutoyo

Absolute linear scale
made by Mitutoyo

1 1A PG5V ) 1
Qé 'ZI PGOV§§2
\0

*
2 T A PS 5 PhaseAr 33
[
6 2 |Z' /PS g 6 N34
Phase B

Host controller

Phase A

Phase B

SERVOPACK
CN2 CN1 -
PAO
/PAO RO ji>—
35 J, PBO
=36 XpBO RQ ai>—
Phase C 19] PCO
20  IPCO RO ,i>—

Output line-driver
SN75ALS194 or
the equivalent

CN1
4 ), SEN +5V
A
Q SG
108G l
ov
s o
oV
Cr?n”nector gﬁé]remr D’O v
shel
Shielded wire T @l shell '|  Applicable line receiver: SN75ALS175 or MC3486
hd
R (terminating resistance): 220 to 470 Q
® : represents shielded twisted-pair wires.
M
\T,/

B Linear Scale Made by Magnescale Co., Ltd.

+ SR77, SR87

Absolute linear scale

Phase C

manufactured by Texas
Instruments, or the equivalent

Host controller

made by Magnescale SERVOPACK
CN2 CN1 I
-~ A PS 5 Phase A ~_ 33 PAO
2 ' s 2 . R34 %, /PAO RG] >—phasen
(I PhaseB~_ 35 ), PBO
o 36 L /IPBO R :I'>—Phase B
I
: : Phase C ~_ 19 PCO
[ Output line-driver [PCO RQ ii: Phase C
[ SN75ALS194 or
: : the equivalent
o
é ! APG5V 1
2 ] Zn \Eé
. _PGOV /2
o) CN1
4 J SEN +5V
2 ), SG
1J),8G 1 oV
v
oV .
Connector oV
Connector shell
shell C C
Shielded wire T @:[ SC}?er}Fector T
T R (terminating resistance): 220 to 470 Q
ay
® : represents shielded twisted-pair wires.
\T,/

Applicable line receiver: SN75ALS175 or MC3486
manufactured by Texas
Instruments, or the equivalent
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3 Wiring and Connection

3.6.1 Connecting Regenerative Resistors

3.6

3.6.1

(1)

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 2~V 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 SERVOPACKs.

SERVOPACKS: Model SGDV-R70F, -R90F, -2R1F, -2R8F, -R70A, -R90A, -1R6A,
-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
1 | @O

BA D
B2l | &) [
83 |1 @O

o1 UD
o2 O
v |©0

v 1A

SERVOPACKS: Model SGDV-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A,
-1R9D, -3R5D, -5R4D, -8R4D, -120D, -170D

Remove the lead wire between the B2 and B3 terminals of the SERVOPACK, and connect the External
Regenerative Resistor to the B1/® and B2 terminals. After connecting the 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
| @0

BA_ D
B2l O
83 | @O

o1 Ulj
o2 O
v l©0

AL |J7 M1

/\ CAUTION

* When connecting an External Regenerative Resistor to the SGDV-3R8A, -5R5A, -7R6A, -120A, - 180A,
-200A, -330A, -1R9D, -3R5D, -5R4D, -8R4D, -120D, or -170D, first remove the lead wire between the B2
and B3 terminals on the SERVOPACK, and then connect the External Regenerative Resistor.

There is a risk of SERVOPACK failure.




3.6 Connecting Regenerative Resistors

(3) SERVOPACKSs: 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.

A Applicable Applicable .
LI (T SERVOPACK Model | Regenerative el Specifications
Ferer SRty SGDV- Resistor Unit e ()
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

400V

each are connected in parallel.

Use Pn600 at the factory setting when you use a Yaskawa regenerative resistor unit. Set Pn600 when using a
non-YASKAWA external regenerative resistor.

Connect the R1 terminal on the Regenerative Resistor Unit to the B1/@® terminal on the SERVOPACK, and
connect the R2 terminal on the Regenerative Resistor Unit to the B2 terminal on the SERVOPACK.

Regenerative Resistor Unit
JUSP-RAODO-E

of N\

SERVOPACK

OF a——=
@ @

B® B

JUSP-RA05-E JUSP-RA18-E
D[R R2 | |@
D J

The location of the R1 and R2 terminals on the Regenerative Resistor Unit will depend on the model.

a 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 a non-Yaskawa external regenerative resistor is connected, always set Pn600 (Regenerative Resistor
Capacity) to the resistor capacity.

/\ WARNING

» If Pn600 is set to 0 when a non-Yaskawa external regenerative resistor is connected, regenerative over-
load alarms (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.

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)

Note 1. If Pn600 is not set to the optimum value, alarm A.320 will occur.
2. When set to the factory setting (Pn600 = 0), the SERVOPACK’s built-in resistor or Yaskawa’s regenerative resis-
tor unit has been used.

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

IMPORTANT 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,




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 or the linear scale connec-
tion 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.

* Do not use the same power supply as electric welders, electrical discharge machines, and similar devices. If
the SERVOPACK is placed near equipment that generates high-frequency noise, install a noise filter on the
input side of the main circuit power supply cable and control power supply cable, even if the same power
supply is not used. Refer to (1) Noise Filter for the noise filter connection method.

« 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 Noise Filter Wiring and Connection Precautions.

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 /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 Noise Filter Wiring and Connection Precautions

Always observe the following precautions when wiring or connecting noise filters.

D

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 details.

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

Incorrect Correct
—| Noise ¢/ = L Noise
—1 Filter Filter
/77 AAA
Ground plate Ground plate
‘ —| Noise [ " —| Noise ¢
4 Filter Filter
/77 ™ /77
Ground plate Ground plate
Separate these circuits

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

L Noise

W)
e

T

/7
Ground plate

=

i

Noise Iy
Filter

f

input lines.

/777
Ground plate

The ground wire
can be close to

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. The reactor is an optional part. You must acquire it separately. For reactor selection and specifica-
tions, refer to the 2~V Series Product Catalog (Catalog No.: KAEP S800000 42).

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. DC reactors cannot be connected to SERVOPACKSs with a single-phase 100-V power input.
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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 /.7 Servo Drive Maintenance and Inspection.

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 User’s 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

~

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
Trial Operation

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

L R g 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 - —

n 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 fol-

lowing conditions.

* 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 ON (L level) (i.e., the servomotor must be able to run in forward and reverse).
Settings: CN1-42 and CN1-43 must be ON (low) or Pn50A.3 and Pn50B.0 must be
set to 8 to disable the forward and reverse run prohibited function.

Refer to the following
connection diagrams.

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

3.2.4 Example of 1/0 Sig-
nal Connections in Posi-

tion Control

3.2.5 Example of 1/0O Sig-
nal Connections in Force
Control

1 CN1
Note:
» Return the settings to the previous ones after completing trial operation. 5.9 Absolute Linear Scales
» Make sure that there is no reference input. 5.11 Safety Function
« If Pn002.2 is set to 1, the absolute linear scale can temporarily be used as an incre- 3.2.2 Safety Function Sig-
mental linear scale, which makes it possible to perform trial operation of the servo- n;l l. (CN8) Names and
motor without SEN signal settings. Functions
Connect a safety function device to CN8 when using the safety function.
For the connecting method, refer to 5.11.5 Safety Device Connections.
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.
— [
J o (N
8.6 Monitoring Input Sig-
Check the input signal using the input signal monitor (Un005) from the panel opera- | nals
tor. If the display is not the same as shown below, correct the input signal setting. 3.3.1 Input Signal Alloca-
tions
nori 1
I Il
Input signal LED display
3

P-OT /P-CON
N-OT l—/S-ON

T Top lights when input

I I 1]l | [ signalis high level.

]

ni
“ I 111 J«— Bottom lights when input

|
i "|‘_ signal is low level.
L IALM-RST

/P-CL

/N-CL
—— SEN

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 you check the SEN signal on the monitor display, keep in mind that the high
level is when the SEN signal is ON, so the top LED (high level side) will be lit on
the input signal monitor display on the panel operator.

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




4.3 Trial Operation for Servomotor without Load from Host Reference

4.3.2

(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 J o, I~ (N I~ J 9.1 Alarm Displays
If an alarm display appears, correct it according to 9./ Alarm Displays. If the cause
of alarm is not corrected, the servo ON signal cannot be input and the servomotor
cannot be turned on.
4.3.2 Trial Operation in
Speed Control
4.3.3 Trial Operation
. . . . . . under Position Control
5 This completes all preparations for trial operation. Perform trial operation in each from the Host Controller

control method.

with the SERVOPACK
Used for Speed Control
4.3.4 Trial Operation in
Position Control

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

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

3.2.3 Example of I/0 Sig-

1 nal Connections in Speed
PACK control power supply. Control
. . . 5.3.1 Basic Settings for
2 | Adjust the speed reference input gain (Pn300). 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
4 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.
Gradually increase the voltage of the speed reference input (i.e., the voltage between . .
5 | V-REF and SG) from 0 V. g 36-5 d%)s;frff”’”gsfor <
Note: The factory setting is 6 V at the rated speed. P b=
- - - @
6 | Check the speed reference value using the monitor display (Un001). jliysLlSl of Monitor Dis- OD'
s
7 | Check the motor moving speed using the monitor display (Un000). jlc]zyfwl of Monitor Dis- =
8 | Check that the values in step 6 and step 7 (Un001 and Un000) are equal to each other. - n
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 Co
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). -

4-5
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4.3.3 Trial Operation under Position Control from the Host Controller with the SERVOPACK Used for Speed Control

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 Control.

Step

Operation

Reference

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

3.2.3 Example of I/O Sig-

1 nal Connections in Speed
PACK control power supply. Control
. . . 5.3.1 Basic Settings for
2 | Adjust the speed reference input gain (Pn300). Speed Control
. 5.3.7 Setting Encoder
3 | Set the encoder output resolution (Pn281). Output Pulse
4 | 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
5 . . ;
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.
To check the speed of the servomotor, execute a constant speed reference at a low
speed through the host controller.
6 Example: Visually check that the servomotor moves once per second with a speed 8.1 List of Monitor Dis-
reference of 60 mm/s. plays
Note: If the speed of the servomotor is not correct, check the reference sent by the
host controller.
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- . . .
7 motor. To confirm that the servomotor moved 100 mm, do a visual check or 8.1 List of Monitor Dis-

check the feedback pulse counter (UnOOD [pulse])
Note: If the movement of the servomotor is not correct, check the reference sent by
the host controller.

plays

Return the speed reference input to 0 V.

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




4.3 Trial Operation for Servomotor without Load from Host Reference

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

Recheck the power supply and the input signal circuits, and turn ON the SERVO- 3.2.4 Example of I/O Sig-

1 nal Connections in Posi-
PACK control power supply. tion Control
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
3 Set the reference unit, and then set the electronic gear ratio according to the host con- 544 Electronic Gear
troller. The electronic gear ratio is set in Pn20E and Pn210. o
Turn ON the main circuit power supply of the SERVOPACK. -
Turn ON the servo ON (/S-ON) input signal. -
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.
9 Check that step 7 and step 8 satisfy the following formula. B
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
11 Input a pulse reference for a comparatively large number of motor movements from _
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 1
12 Un007 = input reference pulse speed [pulses/s] = X cale pitch [um] X
| Pn210 | INumber of divisionsI 1000
Electronic  Linear scale resolution
gear ratio
Check the motor moving speed (mm/s). The motor moving speed can be checked
13 . —
with Un000.
14 Check that the values in step 12 and step 13 (Un007 and Un000) are equal to each _
other.
15 | Stop the pulse reference and turn OFF the servo ON signal (/S-ON). -

E Trial Operation
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4 Trial Operation

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.

4-8

/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.

o

If the overtravel signals (P-OT and N-OT) were disabled for trial operation using the ser-
vomotor alone, enable the overtravel signals and enable the protective function.

IMPORTANT
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
« If you do not connect a safety function device, leave the safety function's jumper | 3.2.2 Safety Function Sig-
1 connector connected to the safety connector (CNS8). If the SERVOPACK is used | 7al (CNS) Names and
without the safety function's jumper connector connected to CN8, no current will | Functions
be supplied to the servomotor and no motor force will be output. In this case, the |35.2.4 Overtravel
SERVOPACK will enter a hard wire base block state. 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.
=
|
2|
1 =]
To power =& il I cN1
supply T "'l I
— To host controller
3 _
Turn ON the power to the machine (host controller) and then check that the SERVO- 526 Stoppine S
PACK is servo OFF status. Check again that the protective function in step 1 operates |7 " OPPINg 0Crvomo-
4 |normally. tors after /S-ON Turned
OFF or Alarm Occur-
Note: For steps 4 to 8, take advance measures for emergency stop so that the servo- rence
motor can stop safely when an error occurs during operation.




4.4 Trial Operation with the Servomotor Connected to the Machine

(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-
ence.

Check that the trial operation is completed with as the trial operation for servomotor
without load. Also check the settings for machine such as reference unit.

4.3 Trial Operation for
Servomotor without Load
from Host Reference

Check the settings of parameters for control method used set in step 2 again.
Check that the servomotor moves matching the machine operating specifications.

Adjust the servo gain and improve the servomotor response characteristics, if neces-
sary.
Note: The servomotor will not be broken in completely during the trial operation.
Therefore, let the system run for a sufficient amount of additional time to
ensure that it is properly broken in.

6 Adjustments

Write the parameters set for maintenance in /0.3 Parameter Recording Table.
Then the trial operation with the servomotor connected to the machine is completed.
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.

10.3 Parameter Record-
ing Table

E Trial Operation
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4.5.1 Motor Information

4.5

4.5.1

4.5.2

Test Without Motor Function

The test without a motor is used to check operation of the host controller and peripheral devices by simulating
the operation of the servomotor in the SERVOPACK without actually operating the servomotor. This test
enables you to check wiring, verify the system while debugging, and verify parameters. This shortens the time
required for setup work and prevents damage to the machine that may result from possible malfunctions. This
test can check the operation of the servomotor regardless of whether or not it is actually connected.

SERVOPACK
[ Referenc_e

Simulates the operation
without motor.

% Response |[s | Response !

BRI «
Use Pn00C.0 to enable or disable the test without a motor.

. When L
Parameter Meaning Enabled Classification
n.LIodo . Disables the test without a motor.
Pn00C [Factory setting] After restart Setup
n.O00O01 Enables the test without a motor.

Motor Information

The motor information that is used for a test without a motor is given below.

When Motor is Connected

If a motor is connected, the information from the connected motor and the linear scale is used for the motor
and linear scale information. The set value of Pn00C.2 is not used.

When Motor is Not Connected

The information for the virtual motor and the linear scale that is stored in the SERVOPACK is used. The set
value of Pn00C.2 is used for the linear scale information.

* Resolution: 256
« Scale pitch: The set value of Pn282

Encoder Type

The encoder information for the motor is set in Pn00C.2. A linear scale is always regarded as an incremental
linear scale.

Parameter Meaning E\rl]vah;;] d Classification

n.0oO0 Sets an incremental linear scale as an encoder type for

i the test without a motor.
Pn00C [Factory setting] withou I

After restart | Setup
Sets an absolute linear scale as an encoder type for the

n.0100 test without a motor.

Rated Motor Speed and Maximum Motor Speed

The values previously saved in the SERVOPACK will be used for the rated motor speed and maximum motor
speed. Use the monitor displays (Un020: Motor rated speed and Un021: Motor maximum speed) to check the
values.

Motor Position and Speed Responses

For the test without a motor, the following responses are simulated for references from the host controller
according to the gain settings for position or speed control.

* Servomotor position
* Servomotor speed
* Linear scale position
The load model, however, will be a rigid system with the mass ratio that is set in Pn103.



4.5 Test Without Motor Function

4.5.3 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+.)
« I[tems marked with "x" in the following utility function table.

Can be
Fn No. Contents used or not
Motor not | Motor con-
connected nected

FnOOO | Alarm history display O @)
Fn002 |JOG operation 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 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 @)
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 ©)
FnO1B | Vibration detection level initialization X X
FnO1E | Display of SERVOPACK and servomotor ID O O
Fn020 | Origin setting X O
Fn030 | Software reset O @)
FnO80 | 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

E Trial Operation
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4.5.4 Operator Displays during Testing without Motor

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)

Display on Panel Operator

The test without a motor operation in progress is indicated with #St.

I
I

—
—

I
—

> [L_ESE

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.OOO).

(2)

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.OO0O).



5

Operation

5.1 Control Method Selection . ........... ... ... . .. . . ... . . . . .. .... 5-3
5.2 Basic Functions Settings . . .. ... ... . .. 5-4
521 Servo ON Signal .. ... .. 5-4
5.2.2 Polarity Detection .. ... ... 5-4
5.2.3 Servomotor Movement Direction . . ........ ... . 5-6
5.2.4 Overtravel . ... ... .. 5-7
5.2.5 Holding BraKes . . ....... . 5-10
5.2.6 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence ........... 5-14
5.2.7 Instantaneous Power Interruption Settings .......... ... ... ... .. . . L. 5-16
5.2.8 Motor Maximum Speed . .. ... 5-16
5.2.9 SEMI F47 Function
(Force Limit Function for Low DC Power Supply Voltage for Main Circuit) . .. ... .. 5-17
5.2.10 Setting Motor Overload Detection Level . ...... ... . ... ... ... .. ......... 5-20
5.3 Speed Control . ... ... 5-22
5.3.1 Basic Settings for Speed Control .......... ... .. .. . .. . .. 5-22
5.3.2 Reference Offset Adjustment ........... ... ... ... . . . . 5-23
5.3.3 Soft Start .. ... 5-26
5.3.4 Speed Reference Filter . ...... ... .. . .. . . . e 5-26
5.3.5 ZeroClamp Function . . . ... .. .. . 5-27
5.3.6 Encoder Output PUlses .. ... ... ... i e e 5-29
5.3.7 Setting Encoder OutputPulse . ......... ... . . . . 5-34
5.3.8 Setting Speed Coincidence Signal .. ...... ... .. . .. i 5-35
5.4 PositionControl .. .......... ... .. . 5-36
5.4.1 Basic Settings for Position Control . ........ ... .. ... ... ... . . . ... . . ... 5-37
5.4.2 Clear Signal Setting . ........ . e 5-41
5.4.3 Reference Pulse Input Multiplication Switching Function ..................... 5-42
5.4.4 Electronic Gear ... ... ...t e 5-43
5.4.5 SMOOthiNG . . ..ot 5-46
5.4.6 Positioning Completed Signal .. ...... ... ... . . . . 5-47
5.4.7 Positioning Near Signal . ... ... . 5-48
5.4.8 Reference Pulse Inhibit Function . ......... ... ... . .. .. .. ... . . . ... 5-49
5.5 Force Control . ... ... .. . 5-50
5.5.1 Basic Settings for Force Control . ...... ... .. ... .. . ... . . . . 5-50
5.5.2 Reference Offset Adjustment ........... ... ... ... . . . . . 5-51
5.5.3 Force Reference Filter .. ... ... .. . . . . 5-54

5.5.4 Speed Limitin Force Control . . ......... ... .. .. . . . 5-54

n Operation



5-2

5 Operation

5.6 Internal Set Speed Control ......... ... .. ... . ... . . .. . . ... 5-56
5.6.1 Basic Settings for Speed Control with an Internal Set Speed ... ............... 5-56
5.6.2 Example of Operating with Internal Set Speeds . ........................... 5-58

5.7 Combination of Control Methods . ............................. 5-59
5.7.1 Switching Internal Set Speed Control (Pn000.1 =4,5,0r6) .................. 5-59
5.7.2 Switching Other Than Internal Set Speed Control (Pn000.1=7,80r9) ......... 5-62
5.7.3 Switching Other Than Internal Set Speed Control (Pn000.1 =AorB) ........... 5-62

5.8 Limiting Force .. ...... . . . . 5-63
5.8.1 Internal Force Limit .. ... ... .. . e 5-63
5.8.2 External Force Limit . ....... ... . . 5-64
5.8.3 Force Limiting Using an Analog Voltage Reference ......................... 5-65
5.8.4 Force Limiting Using an External Force Limit and Analog Voltage Reference . . ... 5-67
5.8.5 Checking Output Force Limiting during Operation .......................... 5-69

5.9 Absolute Linear Scales . ......... ... . 5-70
5.9.1 Absolute Data Request Signal (SEN) .. ... .. ... . . i 5-70
5.9.2 Absolute Data Reception Sequence . ....... ... ... . . . i 5-72

5.10 Other OutputSignals .. ......... .. . e 5-75
5.10.1 Servo Alarm Output Signal (ALM) and

Alarm Code Output Signals (ALO1, ALO2, and ALO3) ...................... 5-75
5.10.2 Warning Output Signal (/WARN) . . . .. .. . . e 5-76
5.10.3 Movement Detection Output Signal /TGON) . .......... ... . ... ... ... 5-77
5.10.4 Servo Ready Output Signal (/S-RDY) .. ... e 5-78

5.11 Safety Function . ....... ... . .. . . 5-79
5.11.1 Hard Wire Base Block (HWBB) Function .............. ... . ... ... ... 5-79
5.11.2 External Device Monitor (EDM1) .. ... .. . 5-83
5.11.3 Application Example of Safety Functions . .......... ... ... . ... ... ... .. ... 5-85
5.11.4 Confirming Safety Functions . .......... . ... . . 5-86
5.11.5 Safety Device Connections . .......... ... .. i 5-87
5.11.6 Precautions for Safety Functions . ....... ... ... ... ... . . . . 5-88



5.1 Control Method Selection

Control Method Selection

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

The control method can be selected with parameter Pn000.1.

Control Method Selection

e Reference
Pn.000.1 Control Description Section
Controls servomotor speed by means of an analog voltage
speed reference. Use in the following instances.
n.00000O Speed Control + To control speed 5.3 Speed
[Factory setting] P * For position control using the encoder pulse output from Control
the SERVOPACK to form a position loop in the host con-
troller.
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 Control
controls the speed with the input pulse frequency. Use when
positioning is required.
Controls the servomotor’s output force by means of an ana- 5.5 For
n.O0020 Force Control log voltage force reference. Use to output the required o roree
. . Control
amount of force for operations such as stopping on contact.
Uses the three input signals /P-CON (/SPD-D), /P-CL (/
SPD-A), and /N-CL (/SPD-B) to control the speed as set in ;
00030 Internal Set Speed advance in the SERVOPACK. Three operating speeds can 5'5(,5 tlgter n;
' Control be set in the SERVOPACK. P
When selecting this control, an analog reference is not nec-
essary.
Internal Set Speed
n.O00O40 Control <> Speed
Control
Internal Set Speed
n.O00O50 Control < Position
Control
Internal Set Speed These are switching modes for using the four control meth- 57 Combina-
n.0O0ec Control <> Force ods given above in cs)mb}naﬂon. . ‘ ti;)n of Control
Control Select the control switching method that best suits the appli- Methods
cation. '
Position Control <>
n.0d7o Speed Control
Position Control <
n.00sn Force Control
Force Control <>
n.0090 Speed Control
Speed Control <> 5.3.5 Zero
n.O0OAO Speed Control with | The zero clamp function can be used in speed control. Clamp Func-
Zero Clamp Function tion
Position Control < 5.4.8 Refer-
Position Control with | The reference pulse inhibit function can be used in position | ence Pulse
n.OOBO o
Reference Pulse control. Inhibit Func-
Inhibit Function tion

n Operation

5-3



5-4

5 Operation

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
Allocations 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 PnS0A.1 can be used to enable the Servo ON condition constantly.

Parameter Meaning E\rqvaht:alg d Classification

n.O00o00O Inputs the servo ON signal from the input terminal
Pn50A [Factory setting] | CN1-40. After restart Setup

n.O0O703 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)

(2)

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

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 to the SERVOPACK is turned OFF and ON again, polarity detection must be
executed again.

Connector . .
Type Name Pin Number 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 detection 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

When the polarity detection signal is set to be always enabled, polarity detection will
o 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 you set this parameter, make sure that the motor phase (Pn080.1) has been set correctly. For the
Pn080.1 setting method, refer to the 2~V Series User’s Manual, Setup, Linear Motor (No. SIJP S800000 44).

Forward/ Applicable
Parameter Reverse | Direction of Motor Movement and Encoder Output Pulse | Overtravel
Reference (OT)
Motor speed
g + Force reference  Encoder output pulse
Reference v e PO UL P-OT
Moves in ime
n.O000 forward PBO J_|_|_|_|_|_ Phase B
The linear scale direction | Motor speed advanced
counts up by a
forward refer- + Motor speed
ence pulse. Force reference  Encoder output pulse
i ) Phase A
[Factory setfing] Reverse gg Tme PAO advanced
N-OT
Reference
) PBO
Moves in
reverse Motor speed
direction
Pn000
Motor speed
Y Force reference Encoder output pulse
Forward g PAO
; Time P-OT
Reference |—| |‘| |‘|
|:| D El1 Moves in PBO Phase B
n. ; reverse Motor speed advanced
The linear scale direction
counts up by a
reverse refer- Motor speed
ence pulse. g Force reference ~ Encoder output pulse
Reverse 4 pao J LI L] L Phasea
Reference M ) Time J_Lﬂ_l_l_ advanced N-OT
oves in
forward PBO
direction Motor speed

Note: SigmaWin+ trace waveforms are shown in the above table.
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5.24

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:
There is a risk of the workpiece falling during the overtravel status because the /BK signal will remain ON (brake
release). Set the zero clamp status after the servomotor stops (Pn001 = n.c0O10) to prevent the workpiece from fall-
ing.
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.C0O10) 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?rllxlnuergtt?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.O0O0O3 [Fac- |Inputs the Reverse Run Prohibited (N-OT) signal from
tory setting] CN1-43.
Pn50B
Disables the Reverse Run Prohibited (N-OT) signal.
n.O000O8
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 AEE /-_\ﬂer When Enabled | Classification
Stopping
n.000O00
Fact tti
[Factory setting] DB
n.0CI01 Coast
Pn001 After restart Setup
n.00002 Coast
n.O0O10 Zero clamp
Deceleration to a stop
n.0O00O20 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.
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B When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop force can be set with Pn406.

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

*  Percentage (%) of rated motor force.

Note: 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 this function, set Pn00D to n.1000O (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 Software 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 status automatically cleared]

Warning not detected.

<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.0O00O0O .
. Does not detect overtravel warning. )
Pn00OD [Factory setting] Immediately Setup
n.1000 Detects overtravel warning.

n Operation
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5.2.5 Holding Brakes

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.

The brake has the following operation delay times:
* Brake release time: The time from when the brake (/BK) signal is turned ON to when the brake actually
releases.
* Brake operation time: The time from when the brake (/BK) signal is turned OFF to when the brake is actu-
ally applied.

Set the operation ON and OFF timing as shown below while taking into consideration the brake operation
delay times.

Servo ON signal  OFF | ON OFF
(/S-ON) \
OFF ON OFF
Servomotor power 3
Brake signal (/BK) - \ ON \ OFF
Brake contact part Brake applied Brake release * Brake applied
(lining) BN 1
Position reference/ 0
Speed reference
Motor speed \
*2 R

*1. The brake operation delay times depend on the model of brake that you use. Set the parameters related to the brake
signal (/BK) output timing according to the operation delay times for your brake.

%2,  After the /S-ON signal turns ON, wait at least for the brake release time plus 50 ms, and then output the reference
from the host controller to the SERVOPACK.

*3.  Set the brake operation and servo OFF timing with Pn506, PnS08, and Pn583.
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(1) Wiring Example

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

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

SERVOPACK Servomotor
Power supply L1
U
L2 v
L3 w
L1C
L2C @ i
one|] [ eno)
7
(BK+) BKRY
—
k) P ov
—§
AC side DC side

| '

Brake power
supply BK-RY

AC DC (@
>

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

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

Emergency stop

Photocoupler - 5

=

» 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 I/O signals of CN1 connectors. Always install the
24-VVDC power supply separately. If the power supply is shared, the 1/O signals might
malfunction.

n Operation
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5.2.5 Holding Brakes

(2)

)

Brake Signal (/BK) Setting

This output signal controls the brake. The output signal must be allocated with Pn50F.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.000O0
[Factory set- - - The /BK signal is not used.
ting]
The /BK signal is output from output
Pr50F n.O0100 |CN1-25 CN1-26 terminal CN1-25, 26. After Setup
The /BK signal is output fi tput restart
c signal 1S output from outpu
n.00200 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

(4)

Brake ON Timing after the Servomotor Stops

5-12

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 | o
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

O

IMPORTANT

The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
ting of this parameter. The machine movable part may shift due to gravity or external
force before the brake operates.
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(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 stopping method when an alarm occurs is set to a zero-speed stop, the operation described in (4) Brake ON
Timing after the Servomotor Stops is performed after the servomotor stops.

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 9 9 [Speed] | | Classification
Pn508 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 10 ms 50 Immediately Setup

/BK Signal Output Conditions

; /S-ON input
When Servomotor Moving or alarm or P 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- Power to motor [ OFF

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

e

tor is turned OFF. ON !
* When the time set in Pn3508 is E i
exceeded after the power to the Brake | v
servomotor is turned OFF. /BK output ot | Brake pplied
O pnsos >
» 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

5-14

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 a coasting stop without decelerating is required when the main circuit power supply

is turned OFF or the control power supply is turned OFF during operation without turn-

ing OFF the servo, use a SERVOPACK without a dynamic brake (SERVOPACK

model digits 8 through 10 are 020).

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 nOooA Coast After restart Setup
n.O0002 Coast Coast

Note: Similar to the Coast Mode, the n.0OOO0 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.

Mode After . :
Parameter Stop Mode Stopping When Enabled Classification
n.00000 . DB
[Factory setting] DB
Pn001 S STa[al Coast After restart Setup
n.O00O0O2 Coast Coast
B Stopping Method for Servomotor for Gr.2 Alarms
Parameter Mode After When
Stop Mode . Classification
Pn00B Pn001 P Stopping Enabled
nﬁDDDO . DB
n.000o00O [Factory setting] Zero-speed stop-
[Factory setting] n.O00O01 ping
Coast
n.0002 After
Setup
n.000o restart
. DB
[Factory setting] DB
n.0O00O10 S OO0
Coast
n.O00O0O2 Coast

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

5.2.8

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.

Instantaneous Power Cut Hold Time

[Speed]| [Position |
When Enabled

Classification

Pn509

Setting Range Setting Unit Factory Setting

20 to 1000 1 ms 20 Immediately Setup

If the instantaneous power interruption time is equal to or lower than the set value in Pn509, the servomotor
will continue to be powered. If the instantaneous power interruption time exceeds the set value in Pn509, the
servomotor is not powered. The servomotor is turned ON when power supply to the main circuit recovers.

Set value for Pn509 > OFF time (t) Set value for Pn509 < OFF time (t)

Instantaneous power interruption Instantaneous power interruption

Main circuit
power supply|

Main circuit
power supply

A 4

OFF time (t)

A 4

OFF time (t)

1
¥ Set value for

.

I
]
]
lEetsgglue for ! Set value for Set value for o ! Pn509 < OFF time (t)
n i Pn509 o
: ' Pn509 > OFF time (t) Pn {1 L power OFF
' !_ Operation I
Power ON :/ continues. Power ON |
Servomotor L . Servomotor n
status 4\ status 4\ Forced OFF
Instantaneous power interruption Instantaneous power interruption
<NOTE>

If the instantaneous power interruption time exceeds the set value in Pn509, the /S-RDY signal will be turned

» 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 SERVOPACKs
depends on the capability of the power supply (not included). Check the power supply
before using the application.

OFF.

IMPORTANT

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.

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.

Motor Maximum Speed [Speed] [Position]| [ Force ] _
Classification
Pn385 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 momentar-
ily interrupted or the power supply voltage for the main circuit was temporarily 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.

<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 or 200-VAC Power Input: Provide the control power sup-
ply 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. Use Pn008.1 to specify whether the function is executed by the host controller and SERVOPACK or by
the SERVOPACK only.

B Execution with the Host Controller (Pn008 = n.O0O10)

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

e . . .
Main circuit
input power supply

*1
Main circuit { 280V

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

bus voltage | 200 V 2 S_M_'_-T_-‘_t;-- -
ain circuit bus voltage
SERVOPACK < \I increases by recovery
Undervoltage of the main circuit power.
warning detected
Force limit starts.
L Force limit
0% ----cmmmmmmmmee e e\rmmm e e e e
s Undervoltage The force is limited in
. —_— response to an under-
warning voltage warning.
Host 3 /
controller f;‘;i(;rlllc?;lt | Force limit ends.

-

0% mmmm e

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

B Execution with the SERVOPACK Only (Pn008 = n.00020)

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.

Main circuit power interruption time

fMain circuit
input power supply

Main circuit bus voltaé;e drops slowly because
output force is limited.

Main circuit
SERVOPACK < bus voltage L[ Main circuit bus voltage

increases by recovery
of the main circuit power.

Undervoltage y Y

warning detected Seft lue for P25

Force limi Starts. \ig_f#‘
Force limit - i
L | Setting value for Pn424 —
0 —mmmm oo oo

1. 560V 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.O00o00O
[Factory setting] Does not detect undervoltage.
Pn008 |n.OO0O010O 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 Dro Speed Position F
9 P [Speed] | | Classification
Pn424 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1%%* 50 Immediately Setup
Release Time for Force Limit at Main Circuit Voltage —
Speed Position F
Drop [Speed] | | Classification
Pn425 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 ms 100 Immediately Setup
Instantaneous Power Cut Hold Time Speed Position F
[Se | | Classification
Pn509 Setting Range Setting Unit Factory Setting When Enabled
20 to 1000 1 ms 20 Immediately Setup

#  The setting unit is a percentage of the rated force.
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 F
9 [Speed] | | Classification
Pn52B Setting Range Setting Unit Factory Setting When Enabled
1 to 100 1% 20 Immediately Setup




5.2 Basic Functions Settings

(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 2V Series Prod-
uct Catalog (No.: KAEP S800000 42).

Derating of Base Current at Detecting Overload of —
Speed Position F
Pn52 Motor [Speed] | | Classification
— Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 After restart Setup

n Operation
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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.O000O [Fac-

tory setting] After restart

Pn000 Speed control 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.

Type Signal Name P?r?rlllnuerﬁtt?ér 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.

SZﬁgg Egﬁetr' Movement Direction Motor Speed SGLGW-30A Servomotor
+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.
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(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 F
P P [Speed] | | Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
600 .
150 to 3000 0.01 V/rated speed (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 e 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 d
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.

o The servomotor power must be OFF when automatically adjusting the reference offset.

IMPORTANT

<NOTE>

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

Preparation

The following conditions must be met to adjust the offsets of speed reference automatically. The message
“NO-OP” indicating that the settings are not appropriate will be displayed, if the following conditions are not
met.

* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).
* The servomotor power must be OFF.

Operating Procedure

Adjust the reference offset automatically with the panel operator using the following steps.

Display after

: K ration
Step Operation eys Operatio
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 speed J
Host reference
controller »> Slioht X
Ignt movemen
Servo OFF N (Servo ON)

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

Press the UP or the DOWN Key to select Fn009.

Press the DATA/SHIFT Key for approximately one second.
"rEF 0" is displayed.

1

A rIE 0 .

I
—_—

= oA/
- —— N Press the MODE/SET Key.
5 = After "donE" flashes for approximately one second,
U .y [ MODE/SET "rEF_o" is displayed again.
6 f r —lrli ] B2 |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 (FnO0OA)

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).
Preparation

The following condition must be met to adjust the offsets of speed reference manually.
* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Adjust the reference offset manually with the panel operator using the following steps.

Display after ;
Step Operation Keys Operation
—TT—T—T— | =5
1 _ il @ Press the MODE/SET Key to select the utility function.
’ ’_' ’_I ’_, ’—I DE/ET
2 — i Press the UP or the DOWN Key to select Fn00A.
N ) (] [ )
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,
| [ [ the write prohibited setting has been set in Fn010.
- g Change the setting in Fn010 and press the key again
to enable writing. (Refer to 7.12.)
4 - (] ] _ Turn ON the servo ON signal (/S-ON) from an external
Il I:{ device. The display shown on the left appears.
5 'mlinlinlinlin ] Press the DATA/SHIFT Key for approximately one second.
1N (W] [N DTA/ The present offset amount is displayed.
6 e 3 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 ':, I'_’ I:l’ ] 9 approximately one second, the display shown on the left
1 - MODE/SET appears.
8 f — 'mlimlln @ Press the DATA/SHIFT Key for approximately one second.
I~ 1_’ TA/ "FnOOA" 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 e
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 . .
* 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 |

Classification

Pn307

Setting Range

Setting Unit

Factory Setting

When Enabled

0 to 65535

0.01 ms

40

Immediately

Setup
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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).
(Ooile:n) Turns OFF the zero clamp function.

Note: Use parameter Pn50D.0 to allocate the /ZCLAMP signal for use. For details, refer to 3.3.1 Input Signal Allocations.

To use the zero clamp function, set Pn000.1 t0 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.00030

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.O00O90O

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.
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5.3.6 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.

(1) Signals
Signal Connector
e Na?me Pin Number NENmD RS
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 CN120 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.
SERVOPACK Host controller
Linear CN2
scale
Serial data
. PAO .
Ser?al it Converts serial Dividing PBO
converter uni , iroui
data to pulse. (;Ir:;l:;:) < —
—> FEC;D__>

(2) Output Phase Form

Forward movement (phase B leads by 90°)

Reverse movement (phase A leads by 90°)

Phase A

Phase B !
Phase C ——J_\—

e
I_,_

»1

Phase A

e
L

1
1
Phase B i
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.

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

Machine position

Zero point
detection
position | --------

Zero point | ------7/--
detection
position

Power ON Time

Zero point signal
(Ref)

[ [l il 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.

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

Machine position

Zero point
detection
position | —-----N\e-pommoeeeeee N

Zeropoint | — Ny A e
detection
position

Power ON Time

Zero point signal |_|
(Ref)

U | il il il
—— ~

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

When an incremental linear scale by Magnescale Co., Ltd. is used, the count direction of the linear scale deter-
mines if a phase-C pulse (CN1-19, CN1-20) is output and counted.

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

Model Interpolator Scale pitch (um)
SL710 800
SL720 N 800
SL730 800

SR75 80

SR85 80

B Passing First Zero Point in Forward Direction and Returning after Power ON

When the zero point detection position is first passed in the forward direction after turning the power supply
OFF and ON again, the encoder dividing phase-C pulse (CN1-19 and CN1-20) is output. Then the encoder
dividing phase-C pulse is output when the zero point detection position is passed in either the forward or
reverse direction.

Scale count-up
direction

Zero point
detection position

\4

Power ON Time

S 1 [

output

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

n Operation
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5.3.6 Encoder Output Pulses

B Passing First Zero Point in Reverse Direction and Returning after Power ON

When the zero point detection position is first passed in the reverse direction after turning the power supply
OFF and ON again, the encoder dividing phase-C pulse (CN1-19 and CN1-20) is not output.

However, after the zero point detection position is passed in the forward direction and the encoder dividing
phase-C pulse is output, the encoder dividing phase-C pulse is output even when the zero point detection posi-
tion is passed in the reverse direction.

Scale count-up
direction

Zero point
detection position

\4

Power ON Time
= ]
1
Phase-C pulse L
output /
The phase-C pulse is not The phase-C pulse is also output when passing this point in reverse,
output when passing the because the SERVOPACK has recorded the position where the
detection position in phase-C pulse was originally output when first passing the position

reverse direction first. in the forward direction.

B Linear Scale with Multiple Zero Points and Passing First Zero Point in Forward Direction
and Returning after Power ON

When you use a linear scale with multiple zero points, each zero point operates in the same manner as 5.3.6
(4) B Passing First Zero Point in Reverse Direction and Returning after Power ON.

A
Scale count-up
direction

Zeropoint1  f-——oofom
detection position

Zero point 2
detection position

—————— e o

1
1
1
1
1
|
|
I
1
_______ T
1
1
1
1
1
1
|

1
i
1
1 .
Power ON i Time
Phase-C pulse H H L H
output . ] ] ]
Zero point 1 Zero point 1 Zero point 2 Zero point 2

The phase-C pulse is also output when passing this point Even after zero point 1 has first been

in reverse, because the SERVOPACK has recorded passed in the forward direction, the

the position where the phase-C pulse was originally output phase-C pulse is not output here because

when first passing the position in the forward direction. zero point 2 is passed in reverse direction.
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W Linear Scale with Multiple Zero Points and Passing First Zero Point in Reverse Direction
after Power ON

When you use a linear scale with multiple zero points, each zero point operates in the same manner as 5.3.6
(4) M Passing First Zero Point in Reverse Direction and Returning after Power ON.
Scale

count-up A
direction

Zeropoint1  F-----3
detection position

Zeropoint2  L______
detection position

Zero point 3
detection position

\

Power ON Time

1
|
I
1
1
1
1
T
1
1
1
1
|
|
I
1
T
1
1
1
1
1
1
|
i
I
|
|

A8

Phase-C pulse : ﬂ
output '\
Zero point 1 Zero'point 2 Zero point 3 Zero point 3

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

To output the encoder dividing phase-C pulse when moving in the reverse direction, set Pn081 to n.CO0OO1.

Parameter Meaning When Enabled Classification
Fléancla)lr:'yOSetting] Outputs phase-C pulse only in forward direction.
Pn081 - After restart Setup
n.00004 Outputs phase-C pulse in forward and reverse
‘ direction.

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

The encoder output pulse is output in the forward and reverse directions regardless of the setting of Pn081
when a serial converter unit is used.

W Setting of Pn081.0
o Do not change the factory setting if the zero point position of the existing equipment
must remain as is.
IMPORTANT + When Pn081 is set to n.0O0O0O1, the encoder dividing phase-C pulse output width
may be narrower than the width of the phase-A pulse.
« As shown in the following diagram, there is a 1/8th scale pitch difference in the

encoder dividing phase-C pulse output position when Pn081 is set to n.0O0O0 and
when Pn081 is set to n.O0OO1.

Moves to forward

n Operation

>
1 scale pitch
Pn081=n.0000 [ >
Zero point
1/8 scale pitch
Pn081 = n.O0O0O1
N g

Zero point
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5.3.7 Setting Encoder Output Pulse

5.3.7

Setting Encoder Output Pulse

Set the encoder output pulse using the following parameter.

Encoder Output Resolution [Speed] [Position] [ Force | o
Classification
Pn281 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 (1) B 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* are divided inside the SERVOPACK by the value set in Pn281 (value
after multiplication by 4) before being output. (Adjust the settings to the system specifications of the machine
or host controller.)

The setting range depends on the servomotor’s maximum speed (Pn385) and linear scale pitch*.
The upper limit for Pn281 can be calculated with the following formula.

Linear scale pitch*/100
Pn385

Upper limit value for Pn281 =

*  The value depends on whether or not a serial converter unit is used.

Using a serial converter unit Value of Pn282
Value in the table in 5.4.4 (1) B Feedback Resolutions of Linear
Not using a serial converter unit. Scale.

(When the linear scale and SERVOPACK are | In this case, the set value in Pn282 is ignored because the SERVO-
directly connected and when a linear scale that | PACK automatically recognizes the linear scale pitch. The value of
does not require a serial converter unit is used) | the automatically recognized linear scale pitch can be checked with
Un084 and Un085.

Note: When the scale pitch is 4 wm, 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.

Setting Example

When the linear scale pitch = 20 um 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.

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

Phase A

Phase B

<

Linear scale pitch (Pn282)
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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.

Signal Connector Pin . .
Type Name Number 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 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 y
Ve 4 y
A77
oG Pn582
7 +—=
A/ 7
Pz ,/
,/,/ Reference speed
Y44
e N-CMP is output in
Yy i this range.
7’ ,,
<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
mm/s.

n Operation
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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- Fl?edtf_orward
¥ fiiter ime
constant Servomotor
* +
o Refer-|  |Ref Speed Current o power A M
Position reference ence ';F'ulff'g‘le'“" JError contty ol - gggtti'gg amplifier \
fo'-";e utiplier counter PNn000.1 section[~p000.1
Pn200.0 Pn218 Pn20E  Pn216 1 [Posiion .
Pn210 Pn217 control section
Clear signal input Current feedback
Speed
Positioning
completed
Encoder fP°%iﬂ°”k width
‘eedbacl
gutput pulse ] Speed feedback Ve
< Ulvider ENC,
Pn281 Linear
scale
v

. . .. .. COIN _. L. .
*  The reference pulse input multiplication switching function is supported by software version 001 A or later.
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5.4 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
. _ — LT
n.I:II:II:!O [Fac- | Sign + pulse train (PCU,\II]SJ) fCU,\I]iD
tory setting] (Positive logic) SIGN H level SIGN L level
(CN1-11) (©Nt-t1)  Lblevel
n.O0o1 F oward + Reversg pulse (stmr%e T Llevel Fgﬁ?ﬁ?
train (Positive logic) Forward Foward =) | joyel
Nty L T L | eNt-11)
n.0O0O02 X1 90° 90°
Two-phase pulse train Phase A PhaseA [ [
Pn200 |n.00O00O3 with 90° phase differen- X2 Nty — (CN1-7)
tial PhaseB _| L[ L_I PhaseB LI L I L
n.O000O4 x4 (CN1-11) (CN1-11)
i i - g Tl B T [
n.0005 Sign + Apulse train (PCUI\II_1S-7) (CN1-7)
(Negative logic) SIGN T Lievel SIGN [ o
(CN1-11) (CN1-11)
B R R U
n.0006 F01"ward + R.everse. pulse (Ceh\ﬁ?? H level (Ce;lﬁr?)e
train (Negative logic) Forward Forward H lovel
(CN1-11) U (CN1-11)
(2) Input Filter Selection
Parameter Meaning When Enabled | Classification
n.0O000 Uses the reference input filter for line driver signal.

[Factory setting]

(Up to 1 Mpps)

Pn200 |(n.1000

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 to 4 Mpps)

After restart

Setup

n Operation

5-37



5 Operation

5.4.1 Basic Settings for Position Control

3)

Connection Example

A connection example is provided in the following figure. Use the SN75ALS174 or MC3487 manufactured by

Texas Instruments Inc. or the equivalent for the line driver.

® Line Driver Output

Host controller SERVOPACK
Line driver CN1
O Photocoupler
I N\ PULS 7
PULS A Tl * T
Reverse AI% ! : ( 1500 Z'E[}I v—’L)ﬂ
, i A Y=
[PhaseA] . + /PULS 8 | =
VAl
SIGN ! /N SIGN "o Photocouple:_
[Forward] VA ( 1500 A,%LJ[] SZ::I<
Phase B ' i+ /SIGN 12 e U
VA
' /3\ CLR 15 Photocoupler
CLR : T L—t=t T
Al% L/ ( 150 0 Kq] SZ::I<
! . /CLR 14 < |
Voo
FG QJ FG

* 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
Vce
ﬁR _:_l: /\ PULS | 7 1500 Photocoupler
T [ G  E—
| ' + =2 —->
'/ 1 IPULS l 8 A ';-[:] Y- [i_
Tr Vce \i/ !
ﬁR i : 150 Q Phot |
i, A sIGN 11 _ Photocoupler
—E—b /:\ [_E 1 E > [i_
L/ ISIGN [ 12 Al 1Y~
Tr Vge Voo
R ! E
L A CLR . 15 1500 Photocoupler
1 T C: +  E—
| : —_+ X —
'/ | _ICLR l 14 & ';-[:] ¥-> LC_
Tr \/ ,'I
FG , o FG

* i represents twisted-pair wires.

B Example
* When Ve is +24 V: R =2.2 kQ
+When Vec is +12 V: R =1 kQ
*When Vcee is +5 V: R =180 Q

Note: In case of open-collector outputs,

the signal logic is as follows.

When Tr is ON

High level input or
equivalent

When Tr is OFF

Low level input or
equivalent

o

IMPORTANT

» Use a shielded cable for I/O signals and ground both ends of the shield.
» 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.
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5.4 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

[jszili

"

PL1
—
O PULS
LA /PULS
Tr -[: v/ PL2 (13
Vo
! ! 1"
15Vor |1 SIGN A w2
lessatON | + A /SIGN | 12 : -
r { /| PL3
/o 18
Vo
E ! 15 o
P CLR
LA /CLR | 14

i represents twisted-pair wires.

D

IMPORTANT

» Use a shielded cable for 1/O signals and ground both ends of the shield.
» 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.

n Operation

5-39
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5.4.1 Basic Settings for Position Control

(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 e T t1, 2, t3,t7 < 0.025 ps Sign (SIGN)
(SIGN + PULS signal) 3 A+ t4, 15,16 > 0.5 us H = Forward
Maximum reference fre- PULS— 5 I:.fT'l_.l s H He T>0.125 s reference
quency: 4 Mpps > L = Reverse
. Forward reference Reverse reference T_T - 0 125 MS
(Maximum reference fre- ¢ reference
quency in case of open-
collector output: 200 kpps)
Forward + Reverse pulse i tl, t2 £0.025 us
train j)j\[__‘ﬂ_/_\ t3>0.5 us
Maximum reference fre- Forward ——
w2 u T2=0.125us
quency: 4 Mpps Reverse AN ANAN -
. — T-1=0.125 us
(Max|mum reference fre- Forward reference o fe Reverse reference
quency in case of open-
collector output: 200 kpps)
Two-phase pulse train with oy tl1 <0.1 us Reference pulse
90° phase differential F £2<0.1 us form is set with
Phase A -
(pha.se A + phase B) Phoce B 1205 s Pn200.0.
Maximum reference fre- | > T1>0.5
qUenCy: 1 Mpps* Forward reference Reverse reference o us
(Maximum reference fre- Phase B e, .
quency in case of open-
collector output: 200 kpps)
*  Each multiplier’s maximum reference frequency before multiplication is 1 Mpps.
X1 input pulse multiplier: 1 Mpps
X2 input pulse multiplier: 1 Mpps
x4 input pulse multiplier: 1 Mpps
(5) 1/O Signal Timing Example
I/O signal timing example is as shown below.
Servo ON ] ON I
Release : t1<36ms
B lock —rfe—t ©2—r— t2<6ms
asebloc ' H (When Pn506 is set to 0.)
CN1-11 ; t3>40 ms
sanepiseran [ Lennnfinnn_. s

CN1-7

Note: The interval from servo ON to when the input pulse is input (t3) must be at least 40 ms. Otherwise the reference
pulses may not be received by the SERVOPACK.
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5.4 Position Control

5.4.2

Clear Signal Setting

Clear input signal sets SERVOPACK error counter to zero.

Connecting the Clear Signal

Type Signal Name | Connector Pin Number Name
CLR CNI-15
Input Clear input
/CLR CNI1-14

Clear Input Signal Form

Set the clear input signal form using Pn200.1.

When

Parameter Description Clear Timing Enabled Classification
Clears at ON. _I_
n.O00Oo0O Position errors do not CLR 8'&3"5 at
[Factory setting] | accumulate while the sig- |(CN1-15) |<—
nal is ON.
. CLR —1 ON
n.0O00O10 Clears at the rising edge. | (CN1-15)
Clears here just once.
Pn200 After restart Setup

Clears at OFF.

i CLR
Position errors do not | Clears at

: . . CN1-15
n-o020 accumulate while the sig- ( ) | OFF.
nal is OFF.
CLR | OFF
n.00O30 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.

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 ps 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.

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.

- When P
Parameter Description Enabled Classification

n.00000 Sets the position error to zero during a baseblock when

[F.ac tory setting] an alarm occurs or when the servo ON signal (/S-ON)

Ty SCHNEL | turns OFF.
ety n0100 Does not set the error counter to zero. Clears the posi- After restart Setup
’ tion error only with the CLR signal.
n.0200 Sets the position error to zero when an alarm occurs.

n Operation
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5.4.3 Reference Pulse Input Multiplication Switching Function

5.4.3

(1)

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

(2)

(3)

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
i i
Enabled ! :
Reference Pulse Input i |
Multiplication Switching Output signal (/PSELA) Disabled : i
1 | ! 1
4 ms or less 4 ms or less
SERVOPACK internal status x1 (n= IX3?1218) 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 Allocations to
Input Terminals.



5.4 Position Control

(4)

5.4.4

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 — . —
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: 1 um)

Linear scale

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.

To move a workpiece 10 mm

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.

(1) 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

n Operation
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5.4.4 Electronic Gear

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

. . B
Electronic gear ratio: o -

Pn20E

Travel distance per reference unit X Number of divisions (See following table.)

Pn210

B Feedback Resolutions of Linear Scale

Linear scale pitch

The linear scale pitches and numbers of divisions are given in the following table.
Calculate the electronic gear ratio using the values in the following table.

Note: Set Pn282 to the linear scale pitch if you use a serial converter unit.

Pn282 is not valid when the linear scale is directly connected to the SERVOPACK and a serial converter unit is not

used. Check the linear scale pitch on the Un084 and Un085 monitors.

Linear Model of Relay Num-
Type of Lin- . Scale Device between ber of .
ear Scale Manufacturer Linear Scale Model Pitch SERVOPACK and | Divi- Resolution
[um] Linear Scale sions
JZDP-D003-000-E | 256 0.078 um
LIDA48O 20
. JZDP-G003-000-E | 4096 | 0.0049 um
Heidenhain
JZDP-D003-000-E | 256 0.016 um
LIF480 4
JZDP-G003-000-E | 4096 [0.00098 um
JZDP-D005-000-E | 256 0.078 um
RGH22B 20
. JZDP-G005-000-E | 4096 | 0.0049 um
Renishaw plc
TONIC series 20 JZDP-D005-000-E | 256 | 0.078 um
InzremEniz) (Ti0000A00V only) JZDP-G005-O0000-E | 4096 | 0.0049 um
SR75-00000LF"! 80 - 8192 | 0.0098 um
SR75-00000OMF 80 - 1024 | 0.078 um
- *1 80 - 8192 | 0.0098
Magnescale Co., Ltd. i ———— Hm
SR85-O00000O0O0MF 80 - 1024 | 0.078 um
*1 *1 PL101-RY
SL700*1’ SL710*1’ 800 8192 | 0.0977 um
SL720 °, SL730 MIJ620-T13
Heidenhain LIC4100 20.48 EIB3391Y 4096 | 0.005 um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
ST783/ST783AL 51.2 - 512 0.1 pm
Mitut C ti
THIOY0 SO OratON o170 4/STT84AL 512 _ 512 | 0.1um
Absolute ST788A/ST788AL 51.2 - 512 | 0.1pm
ST789A/ST789AL"? 25.6 - 512 | 0.05um
SR77-00000LF"! 80 - 8192 | 0.0098 um
SR77-0000O0OMF 80 - 1024 | 0.078 um
Magnescale Co., Ltd.
SR87-00000LF"! 80 - 8192 | 0.0098 um
SR87-00000O0O0MF 80 - 1024 | 0.078 um

*1.  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.
%2, 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.

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.

@

IMPORTANT

5-44
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(2) Electronic Gear Ratio Setting Examples

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

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

Step Operation Load Configuration

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

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

3 Calculat.e the electronic B 1 (um)
gear ratio. AT 20um) * 256

4 Set parameters. Pn20E 256

Pn210 20

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

Reference pulse B + Posi | [Speed Servomotor
—> 1

1

<+—» Movement distance L (mm)

AL (mm/P)

AQ(mm/P) : Reference unit
L (mm) : Movement distance
Ps (mm) : Scale pitch

L( /scale pitch)
Ps mm/scale pItc

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

n Operation
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5.4.5 Smoothing

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).

B 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 | g
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
o 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.

Position Reference Acceleration/

Deceleration Time Constant Average Movement Time of Position Reference

Reference pulse ) ) Reference pulse
frequency Before filter applied | frequency Before filter applied
After filter applied After filter applied
100% |- - - 100%|---
63.2% ---1- :
: .-------1-36.8% !
| <_.| L_J - Time | Time

Pn216 Pn216 Pn217 Pn217

Reference pulse poq7

frequency r_,

Before filter applied
After filter applied

Pn217

Time




5.4 Position Control

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
- ON (closed Positioning has been completed.
Output | /COIN CN1-25,26 . ( : — £ : >
[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.

Pn522

Positioning Completed Width o
Classification
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.

Motor speed

Position error

Reference
Mot d
o otor spee
Pns22  1Ime
t ‘Time
]

|_— 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

When

Enabled Classification

Pn207

n.0O000O
[Factory setting]

n. 1000

n.2000

/COIN Output
Timing

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522).

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522), and the ref-
erence after applying the position ref-
erence filter is 0.

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522), and the
position reference input is 0.

After restart Setup

n Operation
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5.4.7 Positioning Near Signal

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) o
positioning completed.
Output /NEAR Must be allocated -
The servomotor has not reached a point near
OFF (open) e
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 CR’g_fga_rence ~ [ Motor speed

Position error Pn524 Pn522 Time

............................

0:5 T f ééTime

/INEAR J IW Effective at ON (close).
ICOIN | lT— Effective at ON (close).
Ime

Note: Normally, the value of Pn524 should be larger than that for the positioning completed width (Pn522).
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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.

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 Ngme Pin Number Setting Meaning
Inout | /p-coN CN1-41 ON (closed) Stops counting the reference pulses.
npu - .
P [Factory setting] OFF (open) Counts the reference pulses.
Parameter Control Method Inplijtsilgnal When Enabled | Classification

Position Control <> Position Control

Pn000 n.00B0 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.

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 : :
Type Nagme 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

When Enabled | Classification
Used

Parameter Control Method

n.O0O10 Position Control /INHIBIT

/INHIBIT
Internal Set Speed Control <>Position | /<ot
nternal Set Speed Control <=Position /SPD-B

Control /SPD-D
Pn000 JC-SEL After restart Setup

n.00O50

/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.

n Operation
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5.5.1 Basic Settings for Force Control

5.5 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.O0020 Force control After restart Setup

5.5.1 Basic Settings for Force Control
This section describes the basic settings for force control.
(1) Signal Setting

Set the following input signals.

Type Signal Name Pci:r?rlllnuerﬁtl?é r 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

B 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.

Force 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.

< J;M kQ
ov
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5.5 Force Control

(2) Parameter Setting

5.5.2

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
P [Sp | | Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 .
10 to 100 0.1 V/rated force (Rated force at 3.0 V) Immediately Setup

Output force (%)

300 |-

200

100 - f-m-mm o 7~ (Rated force)
-12 -10 3 ol ;
T Force reference voltage (V
Factory Setting ' ' ‘ 1012 ge (V)
™~ -100
-200
-300
Setting range
(1.0t0 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.

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 P

/1 1 offset - The offset is adjusted in the SERVOPACK.
’ Offset Adjustment Range: -127 to +127
Force ’ Force
reference ) L reference (Force Reference: -1905 to 1905 mV
voltage Offset adjustment ’ voltage Offset Setting Unit: 15.0 mV)
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5.5.2 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.

o The servomotor power must be OFF when automatically adjusting the reference offset.

IMPORTANT

<NOTE>

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

Preparation

The following conditions must be met to adjust the offsets of force analog reference automatically. The mes-
sage “NO-OP” indicating that the settings are not appropriate will be displayed, if the following conditions are
not met.

* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).
* The servomotor power must be OFF.

Operating Procedure

Adjust the reference offset automatically with the panel operator using the following steps.

Display after

Sz 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 _ _ ; ?Zﬂ
0-V force z
Host

reference
controller > Slight movement

Servo OFF (Servo ON)

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

Press the UP or the DOWN Key to select Fn009.

Press the DATA/SHIFT Key for approximately one second.

N
R
I

I —|_ (O "rEF 0" is displayed.
- —— N Press the MODE/SET key.
5 | After "donE" flashes for approximately one second,
L [y (A ey [ MODE/SET "rEF 0" is displayed again.

Press the DATA/SHIFT Key for approximately one second.
"Fn009" is displayed again.

e |[cl_lmlmlo)
o w ] H{ =

L J DATA/4

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).




5.5 Force Control

(2) Manual Adjustment of Reference Offset (FnO0OB)

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).

B Preparation

The following condition must be met to adjust the offsets of force reference manually.
* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).

B Operating Procedure

Adjust the reference offset manually with the panel operator using the following steps.

Step Dggéigt?;t:r Keys Operation
— 1 —1 — 68
1 [ T ] @ Press the MODE/SET Key to select the utility function.
L (] (S [N R e 2
2 I’: A I':I' II_—I’ I'j ] Press the UP or the DOWN Key to select Fn00b.
Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.
3 - | ' ] Note: When "no_oP" flashes for approximately one second,
Y I [ U 0—0 the write prohibited setting has been set in Fn010.
7 DATA/4 Change the setting in Fn010 to enable writing. set
(Referto 7.12.)
4 - | H A _ Turn ON the servo ON signal (/S-ON) from an external
1 lICIr device. The display shown on the left appears.
5 'l imlimlinlin] ] Press the DATA/SHIFT Key for approximately one second.
[N /N] /][N The present offset amount is displayed.
6 e 3 Press the UP or the DOWN Key to adjust the amount of off-
e set.
(Example)
— — 58 Press the MODE/SET Key. After "donE" flashes for
7 'I_ - I_,l @ approximately one second, the display shown on the left
K I J MODE/SET appears.
8 I~ 'l lmll ] Press the DATA/SHIFT Key for approximately one second.
oo G—9g |"FnOOb" is displayed again.
\ J DATA/4
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5.5.3 Force Reference Filter

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 |

When Enabled

Classification

Pn415

Setting Range Setting Unit Factory Setting

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

Motor speed Motor speed

Maximum speedf[ - ~---""-~

Danger of damage due to
critical speed.

/ Safe operation with
/ l_ speed limit.

Limiting speed

Time Time

The parameters related to the speed limit, such as for selecting the speed limit method, are described next.

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.O000 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).




5.5 Force Control

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 EYmVahtﬁg d Classification
n.O00Oo00O 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
n 0010 Uses the smaller value of the overspeed alarm detec-
’ tion speed and the value of Pn480 as speed limit value.

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
Type Name Pin Number Al
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 1.

* 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] [Position |

When Enabled

Speed Reference Input Gain

Classification

Pn300 Setting Range Setting Unit Factory Setting

600

Immediately Setup

150 to 3000 0.01 V/rated speed
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5.6.1 Basic Settings for Speed Control with an Internal Set Speed

5.6 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
( L Pn380 Speed Servomotor
reference

Contact inputs* < /P-CL  (SPD-A) —_ {45 Pn381 > M

Pn382 —

IN-CL  (SPD-B) —__ 46
Stops (Internal speed 0) ——

[ -

*  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.

5.6.1 Basic Settings for Speed Control with an Internal Set Speed
This section describes the basic settings for the internal set speeds.
(1) Signal Setting

The following input signals are used to switch the operating speed.

B Factory-set Input Signal Allocations: /P-CON, /P-CL, and /N-CL

o | Nod | oo
/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.

B Changing Input Signal Allocations: /SPD-D, /SPD-A, and /SPD-B

Signal Connector

12 Name Pin Number MEEIIE

/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.

(2) Parameter Setting
Select the speed control with an internal set speed with Pn000.1.
Parameter Meaning When Enabled | Classification
Pn000 n.00030 Internal set speed control After restart Setup

5-56



5.6 Internal Set Speed Control

(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 L
Classification
Pn381 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 20 Immediately Setup
Internal Set Speed 3 [ Speed |
P 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 Move-
/P-CON /P-CL IN-CL | ment Direc- Speed
/SPD-D /SPD-A /SPD-B tion
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
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5.6.2 Example of Operating with Internal Set Speeds

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
) Acceleration/deceleration are
I . .
+SPEED2 | \ done for the soft start times set in
| ! Pn305 and Pn306.
1st speed | :
+SPEED1 ! |
! 1
I
0 : : !
1 ! ' |
! ! : ! 1
| 1
. | |
SPEED1 | ! : | 1st speed
| | ' | ro
-SPEED2 | I : | | X
| | | 1 | | 2nd speed,
I | |
! 1 1 |
1 | )
- I ] I I
SPEEDS | : | : 1 : pBrd speed |
! 1 1 | X
I : ) I \ | X !
I X | : I : I |
I ] [} I
h - 1
IP-CLUSPD-A) ==5re T OFF ON | ON OFF | OFF ON ON OFF
1 | 1 1 |
| | )
IN-CL (SPD-B) | ¢ ' 4 |
OFF N N OFF |, OFF N N OFF 1 OFF
! 1 \ 1
[ | 1 1 |
/P-CON(/SPD-D " L . )
( " OFF | OFF I OFF |  OFF OoFf LLON ;. ON ! ON I ON




5.7 Combination of Control Methods

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.O00O50 Internal Set Speed Control < Position Control
n.O00O60 Internal Set Speed Control < Force Control
n.O00O70 Position Control <> Speed Control
Pn000 n.O00O80 Position Control < Force Control After restart Setup
n.0O00O90 Force Control < Speed Control
n.O00AO Speed Control & Speed Control with Zero Clamp Func-
tion
n.00BO Position C.o.ntrol © Position Control with Reference
Pulse Inhibit Function
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.00O40 n.00O50 n.00O60
OFF OFF Speed control Position control Force control
OFF OFF ON Forward movement at internal set speed 1 set in Pn380.
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
ON OFF ON Reverse movement at internal set speed 1 set in Pn380.
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.
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5.7.1 Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)

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

Laa

—p—— t1 :
1 ! 1
/P-CL
| OFF i oN i OoN | oFF | OFF I oFF
[ j ] 1 I !
IN-CL ) I : .
ON ON OFF I OFF OFF Lo __
1 ! 1 1
|
ond | [
I 1st speed : sSeed | 3rd speed |SW'tCh'n9: Pulse : 1st speed
Reference h | | | ! 1 Internal
| ! . : » ! set speed
:< Internal set speed control e Position control | control

Note 1. The tl 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.
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(2) Changing Input Signal Allocations (Pn50A.0 = 1)
The control method can be switched by turning the /C-SEL signal ON/OFF.

i Pn000 Setting and Control Method
Type ﬁlgnal P(;orrw\lnector Setting g
ame | Pin Number n.0040 n.0050 n.0060
ON (closed Speed Position Force
Input | /C-SEL Must be ( ) p
allocated 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 .
s SFDA 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 3.3.7
Input Signal Allocations.
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5.7.2 Switching Other Than Internal Set Speed Control (Pn000.1 =7, 8 or 9)

5.7.2

(1)

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 X Settin
P Name | Pin Number g n.O0O70 | n.OO8O | n.OO9O
ON (closed) |Speed Force Speed
Input | /P-CON CNI1-41
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 | n.OO8O | n.OO9O
ON (closed Speed Force Speed
Input |/c-sEL | Must be (closed) |5p >
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 ﬁlgnal |:>(.3onnec:tor Setting g
ame in Number n.O0AO n.0OBO
. Position control with
ON (closed) Speed control Wl.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)

Type Signal Connector Setting Pn000.1 Setting and Control Method
Name Pin Number n.O0OADO n.O0BO
Speed control with
/ZCLAMP ON (closed) zero clamp function h
OFF (open Speed -
I t Must be (open) P _ :
npu allocated Position control with
ON (closed) - reference pulse
/INHIBIT inhibit function
OFF (open) - Position




5.8 Limiting Force

5.8

Limiting Force

The SERVOPACK provides the following four methods for limiting output force to protect the machine.

Limiting Method

Description

Reference Sec-

tion
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 Combines force limiting by an external input and by analog volt- 584

limiting by analog voltage ref-

crence

age reference.

Note: The maximum force of the servomotor is used when the set value exceeds the maximum force.

5.8.1

Internal Force Limit

This function always limits maximum output force by setting values of following parameters.

Forward Force Limit Speed Position F
[Speed] | | Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
Reverse Force Limit Speed Position F
[Speed] | | Classification
Pn484 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup

#  Percentage (%) of rated motor force.
Note: If the settings of Pn483 and Pn484 are too low, the force may be insufficient for acceleration or deceleration of the

servomotor.

Force waveform

No Internal Force Limit
(Maximum force can be output)

Internal Force Limit

A .
" —Maximum force

" Speed

l_J {

Pn483 -

Ar
—

Limiting force
Speed

Pn484-
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5.8.2 External Force Limit

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 . . o
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] | QFf
Forward external force limit OFF | Pn483
(open)
ON - The smaller value of these set-
CNL46 (closed) Reverse external force limit ON tings: Pn484 or Pn405
Input | /N-CL [Factory setting]
2)11:)1;1) 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 F
[Speed] | | Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
Reverse Force Limit Speed Position F
[Speed ] | | Classification
Pn484 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
Forward External Force Limit Speed Position F
[Speed] | | Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup
Reverse External Force Limit Speed Position F
[Speed] | | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup

*  Percentage (%) of rated motor 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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(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 (Sets the linear scale counting up direction

as the forward direction).

/P-CL
OFF ON
Pn4834----------------------- Pn483—-----------------------
M\ Speed Speed
PnA04f=— - - - - - - - - - -
OFF . .
Force Force
Pnd84—-----=--=- = mmme e [ R
/N-CL
[STIV:T: 1 R PNA4834- - - - - m e e oo
 \ Speed Speed
Pn404 frmmy- - - - = = - - - - -
ON o 0
Pn405—----=-=-=-=-=-=-=--- <~/ —I Pn405—- - === -===--~-~---~ - —I
Force / " Force/
T,V YT Y8

5.8.3 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

Pn002 n.O0001

input.

Uses the T-REF terminal as an external force limit

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
I T-REF - : ] : imi
Folrce limit ——>| Force reference input gain |—>|T-REF filter time constant }—l ’( f(%gc;es_léwl)t
value (See 5.5.1) (See 6.9.2)
Pn100
Pn300 . Speed
V-REF [Speed O vo| loop
Speed “|reference input| - ¥ |oain [ " Force
reference gain Pn101 reference
Speed loop
(See 5.3.1.) integral time

constant

Speed feedback

L Pn484 (See5.8.1.)

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.
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5.8.3 Force Limiting Using an Analog Voltage Reference

(1) Input Signals
Use the following input signals to limit a force by analog voltage reference.
Type Signal Name F?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 | o
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

*  Percentage (%) of rated motor force.
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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
Pn002 n. 0003 When /P-CL or /N-CL is enabled, the T-REF terminal After restart Setu
’ is used as the external force limit input. P
The following chart shows the external force limiting using an analog voltage reference.
SERVOPACK
Pn483
/P-CL Forward
force
IN-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 5.5.1 external
(See 55.1) (See 6.9.2) v v force limit
Pn300 Pn100 (fsP;eC slfé%N)
V-REF |Speed + + Speed

Speed » reference input > loop > — Force

reference gain - Pn101 gain o~ 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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5.8.4 Force Limiting Using an External Force Limit and Analog Voltage Reference

(1) Input Signals
Use the following input signals to limit a force by external force limit and analog voltage reference.
Type Signal Name F?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
Setu
10 to 100 0.1V 30 (Rated\i‘))rce at3.0 Immediately P
Forward Force Limit [Speed] [Position] |Force | | Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled
Setu
0 to 800 1%" 30 Immediately P
Reverse Force Limit [Speed]| [Position| | Force | | Classification
Pn484 Setting Range Setting Unit Factory Setting When Enabled
Setu
0 to 800 1%* 30 Immediately P
Forward External Force Limit [Speed ]| [Position] [Force] | Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
Setu
0 to 800 1% 100 Immediately P
Reverse External Force Limit [Speed| [Position| |Force | | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
Setu
0 to 800 1%" 100 Immediately P
T-REF Filter Time Constant [Speed| [Position] [Force | L
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

*  Percentage (%) of rated motor force.



5.8 Limiting Force

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) iStzgvomotor 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.

n Operation
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5.9.1 Absolute Data Request Signal (SEN)

5.9 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 User’s Manual, Setup, Linear Motor (No.: SIEP S800000 44).

Set Pn002 to n.C00OO (factory setting) when you use an absolute linear scale.

; When .
Parameter Meaning Enabled Classification
n.J000O00O 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

If you use an absolute linear scale as an incremental linear scale, you do not need a SEN signal.

5.9.1 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.

f Connector - .
Type Signal Name Pin Number Setting Meaning
The host controller does not send a
request to the SERVOPACK for the
OFF (low level) absolute data. (This is the status after
Input SEN CN1-4 the power supply is turned ON.)
. The host controller sends a request to
ON (high level) the SERVOPACK for the absolute data.
Host controller SERVOPACK
Y CN1
SEN 41000
— >
High level:
Approx. 1 mA ]
7406 or the equivalent 2 47kQ T 0.1 uF
oV v | sc ( Voov

We recommend a PNP transistor.

The SEN signal is input at the following timing.
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\

N
SERVOPACK control . O *
power supply OFF[€—> 5 seconds max. A\ OFF
_ i i ON (Normal status)
ALM signal OFF i
(Alarm status) OFF! OFF
| ON
SEN signal OFF! / OFF
P Serial data / /
P Inalincemental \y/ Incremental
PAO ndeed oulses \_Pulses J/
E ! ! (Phase A) ;. (Phase A)
o : :
Lo | el // Incremental
PBO {Undefined} i Ipnjlsaéslncrememal \_Pulses
P ! l ! (Phase B) |  (Phase B)
A | | ON
Servomotor power OFF | ! ! : ! \\ OFF
v | 60 ms max. | | \\
b : (90 ms typ.) ! 5
i ! ! 1 Approx. i |
, 150 ms| i 15 ms 1400 ms max;
i ' : L1 to3ms
§ 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.

D

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

» SEN Signal cannot be OFF while the servomotor power is ON.

T—15 ms min.

For the details of the absolute data reception sequence, refer to 5.9.2 Absolute Data Reception Sequence.

n Operation
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5.9.2 Absolute Data Reception Sequence

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
SERVOPACK controller
CN1
SEN
PAO|
. Dividing
Serial data— -
pulse conversion [ circuit > PEOL 4
(Pn281)
pco|
Signal Name Status Contents
e e L 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.
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(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

i Initial
PAO U_n_d?fln_e? ______ | | Ii%lrs%?emal ’. Incremental pulses

i (Phase A) E(Phase A)

I I Initial |
PBO  Undefined | I'"Lflgge”‘a' ’- Incremental pulses

"""""" (Phase B) |(Phase B)

60 ms min.
90 ms typ.

50 ms | Approx. 15 ms | 400 ms max.
d »ld »ld » b »
hal Ll il L] Ll Lgl

L

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 j . \
Mo - Ms Value — 0 5 1 M) 2 ; 13 (Mo)
: : . MoxR : , o
N : : : S
1 1 L 1 1
. . 1 Pe 1 . .
5 MsxR | Ps | 5 Pu 5 |

Final absolute data Py, is calculated by f(;llowing formula.
PE:MO X R+PO

PM:PE—MS X R—PS

n Operation

Note: In the case of reverse direction mode (Pn000.0 = 1), use the above-mentioned formula.

Abbreviation Meaning
Pe Current value of linear scale
Mo Serial data value at current position
Po Initial incremental pulses at current position
Ms Serial data value at reference position
Ps Initial incremental pulses at reference position
Py 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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5.9.2 Absolute Data Reception Sequence

(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 "Q"
"4vor "-" Travel distance serial "CR"

"P" ; data, 5 digits ;

00000 1010 1
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. In the case of reverse direction mode (Pn000.0 = 1), the sign reverses.

B Initial 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

When using an absolute linear scale, any alarm detected by the SERVOPACK is transmitted to the host con-
troller as serial data 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
i
| rlufn AELIE :
Panel Operator or o q '
Display T verspee !
| [ 5l s
1
o
Incremental pulse / Serial data
Enlarged view
PAO Output Data format

NN I N N [ N [
‘AL M7 5 7t “CRY
%_}

Upper two digits




5.10 Other Output Signals

5.10

5.10.1

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 CNI1-31, 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 Pci::rl]\lnuerﬁtl;)(;r Meaning
ALO1 CNI1-37 Alarm code output
ALO2 CNI1-38 Alarm code output
Output
ALO3 CNI1-39 Alarm code output
SG CNI1-1 Signal ground for alarm code output

n Operation
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5.10.2 Warning Output Signal (/WARN)

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)

(2)

This signal is for a warning issued before the occurrence of an alarm.
Referto 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 Qutput 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,
n.00od ALO2, and ALO3.
Pn001 Outputs both alarm and warning codes for alarm codes | After restart Setup
n.1000 ALO1, 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.



5.10 Other Output Signals

5.10.3 Movement Detection Output Signal (/TGON)

This output signal indicates that the servomotor is moving at the speed set for Pn581 or a higher speed.

(1) Signal Specifications

Signal

Connector Pin

Type Name Number Setting Meaning
Servomotor is moving with the motor speed above
CN1-27. 28 ON (closed) the setting in PnS81.
Output |/TGON >
[Factory setting] Servomotor is moving with the motor speed below

OFF (open)

the setting in Pn581.

Note: Use parameter Pn50E.2 to allocate the /TGON signal to another terminal. For details, refer to 3.3.2 Output Signal
Allocations.

(2) Related Parameter
Set the range in which the /TGON signal is output using the following parameter.

Pn581

Zero Speed Level [Speed| [Position] [Force ] s
Classification
Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 20 Immediately Setup

n Operation
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5.10.4 Servo Ready Output Signal (/S-RDY)

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.)*
<NOTE>
« If an absolute linear scale is used, the output of absolute data to the host controller must have been com-
pleted when the SEN signal is ON (high level) before /S-RDY is output.
* For details on the hard wire base block function, refer to 5.71.1 Hard Wire Base Block (HWBB) Function.
*  This condition does not apply to the first time the Servo ON (SV_ON) command is input after the control power sup-
ply is turned ON. The first time the Servo ON (SV_ON) command is input, polarity detection is started in sync with

the command and the /S-RDY signal is turned ON after polarity detection is completed. A timing chart for polarity
detection is given below.

Servo ON Servo OFF | Servo ON
(SV.ON) —4m8M—
command

/S-RDY output

Polarity detection Polarity detection
is being executed. completed.
—Status display: P-dt —Normal operation

of servomotor

B Signal Specifications

Signal Connector Pin . .
Type Name Number Setting Meaning
120, 30 ON (closed) ;l"ll;1 aS]ERVOPACK is ready to accept the servo ON
Output |/S-RDY I : :
[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.

output signal is the source output. This is opposite to other signals described in this man-
ual. To avoid confusion, the ON and OFF status of signals for the safety functions are
IMPORTANT defined as follows:
ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

o For the safety function signal connections, the input signal is the 0 V common and the

The input signals are connected to the 0 V common. A connection example is provided in the following figure.

Power supply

SERVOPACK
Control circuit
24-V power supply N
un
i ignal
_ SW& JHWBB1+|4 signa
Fuse 1 —> B
: JHWBB1-|3 [I] VAT | =2 Biock
: /HWBB2+
= =t - )
JHWBB2-|5 I;] \i ILC ) [ Block
ov i I
Power module
L

(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 on the standards, refer to Compliance with UL
Standards, EU Directives, UK Regulations and Other Safety Standards in 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)

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 /HWBB2 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. If the 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 /HWBB2 signal is input, an A.Ebl 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 a safety-related part of a control system. Keep this
in mind in the system design.




5.11 Safety Function

(5) Connection Example and Specifications of Input Signals (HWBB Signals)

The input signals must be redundant. A connection example and specifications of input signals (HWBB sig-
nals) are shown below.

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.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

0 For safety function signal connections, the input signal is the 0 V. common and the output

B Connection Example

24-V power SERVOPACK
supply
Switch
. S /HWBB1+] 4
Fuse b
JHWBB1; [:] 525->l<_
Use a switch IHWBB2#/ g
that has micro-current -
contacts. L,
IHWBB2; | 5 [I] 525-»(_

Ovi Q

B Specifications

Signal Connector

Type Name Pin Number Setting Meaning
CNSA ON (closed) | Does not use the HWBB function. (normal operation)
/HWBBI _ Uses the HWBB function. (motor current shut-off
CN8g-3 OFF (open)
Inout request)
npu
P 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.

Items Characteristics Remarks
Internal Impedance 3.3kQ -
Operation Movable Volt- c
age Range +11to+25V - 5
©
. . Time from the / HWBB1 and /HWBB?2 signals are OFF to @
Maximum Delay Time 20 ms the HWBB function operates. 8’

If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB?2 input signals on the two chan- a
nels, the power supply to the servomotor will be turned OFF within 20 ms (see below).

Within 20 ms
j:wgg; ON OFF (Motor current
(Normal operation) shut-off request)
SERVOPACK Normal operation HWBB state
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. For details, refer to 8.8 Monitoring Safety
Input Signals.
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5.11.1 Hard Wire Base Block (HWBB) Function

5-82

(6)

(7)

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 (Fn0OOE)

Servo Ready Output (/S-RDY)

The servo ready output will turn OFF because the servo ON (/S-ON) signal cannot be accepted in the HWBB

state.
The servo ready output will turn ON if the servo ON signal is turned OFF (set to BB state) when both the /
HWBBI1 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 : 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 is not a safety-related part of a control system. Be sure to design the system so that the
system will not be put into danger if the brake signal fails in the HWBB state.




5.11 Safety Function

(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 a safety-related part of a control system. 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
AOLS3) 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 EDM1 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 External device
CN8 24-V power supply
8| EDM1+ 1
IEEN
7| EDM1-

oV
B Specifications
Signal Connector . i
Type Name Pin Number |  S°tting Meaning

ON (closed) Both the ' HWBB1 and the /HWBB?2 signals are working

CN8-8 normally.

Output EDMI1 . .

CN8-7 The /HWBBI signal, the / HWBB?2 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 Allowable 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




5.11 Safety Function

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 / HWBBI1 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).

1

Open the guard and enter. |

1

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

-

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.

* Confirm that the SERVOPACK enters a hard wire base block state and that the servomotor does not operate
when the ' HWBB1 and /HWBB2 signals are OFF.

* Check the ON/OFF states of the ' HWBB1 and /HWBB2 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 Safety Function

5.11.5 Safety Device Connections

There are two types of the safety function’s jumper connectors that are attached to SERVOPACKSs. You must
remove a safety function’s jumper connector before connecting a safety function device. The connection
method depends on the connector type that is used. Read the following procedures well before you attach a
safety function device.

Connector Type A —Connector Type B

10000

Use the following procedures to attach safety function devices.

(1) Connector Type A

1. SGDV-R70F, SGDV-R90F, SGDV-2R1F, SGDV-R70A, SGDV-R90A, SGDV-1R6A, SGDV-
2R8A, SGDV-1R9D, SGDV-3R5D, or SGDV-5R4D SERVOPACK
Disconnect the servomotor terminal connector while pressing in the servomotor terminal
connector lock.

Enlarged View

2. Remove the servomotor
terminal connector while

1. Press in the lock. pressing in the lock.

Lock Servomotor
terminal connector

When Using Any Other SERVOPACK
It is not necessary to remove the servomotor connection terminals. Proceed to step 2.

2. Slide the lock injector on the safety function's jumper connector toward the SERVOPACK to
unlock it and remove the safety function's jumper connector.

Enlarged View

N el
1. Slide the lock injector
I | “toward the SERVOPACK.

Safety function's 2. Remove the safety function's jumper
jumper connector connector while the lock injector is
slid toward the SERVOPACK.

Lock injector

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

n Operation
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5.11.6 Precautions for Safety Functions

3. Connect the safety function device to the safety connector (CN8).

Note: If you do not connect a safety function device, leave the safety function's jumper connector connected to the safety
connector (CN8). If the SERVOPACK is used without the safety function's jumper connector connected to CN8, no
current will be supplied to the servomotor and no motor force will be output. In this case, the SERVOPACK will
enter a hard wire base block state.

(2) Connector Type B

1. Remove the safety function's jumper connector from the safety connector (CN8).

Grab the safety function's jumper
connector with the tips of your

Safety function’s thumb and fingers and remove it.

jumper connector

2. Connect the safety function device to the safety connector (CN8).

Note: If you do not connect a safety function device, leave the safety function's jumper connector connected to the safety
connector (CNS). If the SERVOPACK is used without the safety function's jumper connector connected to CN8, no
current will be supplied to the servomotor and no motor force will be output. In this case, the SERVOPACK will
enter a hard wire base block state.

5.11.6 Precautions for Safety Functions

/\ WARNING

» To check that the HWBB function satisfies the safety requirements of the system, be sure to conduct a risk
assessment of the system.

Incorrect use of the machine may cause injury.

» The 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 safety-related parts of a control system. 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.

* 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.

Utility Applicable Tool*

Function for Outline Control Digital Panel ) ;
Adjustment Method | Operator | Operator SigmaWin+
Tuning-less | This function is enabled when the factory settings
Levels Set- | are used. This function can be used to obtain a sta- | Speed and o o o
ting ble response regardless of the type of machine or | Position
(Fn200) changes in the load.

The following parameters are automatically

adjusted using internal references in the SERVO-

PACK during automatic operation.
Advanced * Mass ratio
Autotuning | * Gains (position loop gain, speed loop gain, etc.) ?g:ﬁ?oind 0] X ®)
(Fn201) « Filters (force reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

* Vibration suppression function

The following parameters are automatically

adjusted with the position reference input from the
ﬁd;’;nﬁ.e:g host controller while the machine is in operation.

utotuni . Cai " ; :

by Refer- ga;lns (position loop gain, speed loop gain, etc.) Position o « o
ence . 1.ter.s (force refergnce filter, notch filter)
(Fn202) * Friction compensation

 Anti-resonance control adjustment function

* Vibration suppression function

The following parameters are manually adjusted

with the position or speed reference input from the
One-param- | host controller while the machine is in operation.

. : - : : Speed and

eter Tuning | * Gains (position loop gain, speed loop gain, etc.) Position e) A @)
(Fn203) * Filters (force reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

a Adjustments
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6.1.1 Adjustments

6-4

(cont'd)
Utility Applicable Tool*

Function for Outline Control Digital Panel . }
Adjustment Method | Operator | Operator SigmaWin+
Anti-Reso-
nance Con-
trol This function effectively suppresses continuous Speed and o % o
Adjustment | vibration. Position
Function
(Fn204)
Vibration
S_uppres— F[:hlS.fu.IlCtIOIl effectively suppresses residual vibra- Position o % o
sion Func- | tion if it occurs when positioning.
tion (Fn205)

*  O: Available
A: Can be used but functions are limited.
X: Not available



6.1 Type of Adjustments and Basic Adjustment Procedure

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 to connector CN5 with an analog monitor cable
(model: JZSP-CAO1-E).

B Connection Example

=]
JZSP-CA01-E Measuring
Black White Probe
I L [} Black Black J ,
[] White Probe GND | Measuring
IH [=) Lq = = , Measuring instrument
L ™ CN5 Red Red Probe
oreerel S
[l o 2 O o g Probe GND
*  You must acquire the measuring instrument separately.
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 : :
- o Force
Speed v Position - -
! 1 1
1 1
- T i
PULS Reference* Position loop i i
SIGN Pulse Electronic | | Error AR LYt
_ O » peed |! | Current
L[] Multiplier = gear _t“ counter Kp > loop O 1 loop M Load
xn (UNVIW)
+ - 1
Electronic @ -
H gear
Error
counter Speed CNZ
conversion
| [Postioneror | I (]
foe- Positioning
completed
___________ Completion of position
reference

*  The reference pulse input multiplication switching function is supported by software version 001 A or later.
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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
[Pn007 Motor moving speed 1 V/1000 mm/s -
Factory
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 0.05V/ 1_ linear scale Position error after electronic
pulse unit gear conversion
The input reference pulses will
n.0O0O05 | Position reference speed 1 V/1000 mm/s be multiplied by n to output the
Pn006 position reference speed.
L n.00006 Reserved (Do not set.) - -
n.O0O07 | Reserved (Do not set.) - -
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.OOO0A | 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.O0OO0C | Completion of position reference Not completed: 0V put voltage.
n.OO0D | Reserved (Do not set.) - -

#  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)

a 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 % 0.01 100 Immediately Setup
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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 suitable settings before you start 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*1,*2  Linear Scale Pitch [pm]/1000 Pn20E

* Excessive Position Error Alarm Level (Pn520 [1 reference unit])

Position Error [reference unit] =

Max. Motor Speed [mm/s] Number of Divisions Pn210
Pn102 [0.1/s]/10*1,*2 * "Linear Scale Pitch [wm]/1000 * “Pn20E

*1.  When model following control is enabled (Pn140 = n.00O0O1), use the set value in Pn141 and not in Pn102.

*2.  To check the setting in Pn102, change the parameter display setting to display all parameters (Pn00B = n.0OO1).

*3.  The underlined “(1.2 to 2)” portion is a factor that creates a margin so that a position error overflow alarm (A.d00)
does not frequently occur.

Pn520 > x (1.2 to 2)*3

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 SERVO-
PACK 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).

a 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
1to 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 Servomotor may momentarily emit a sound or vibrate the first time the servo is turned ON after the
Servomotor is connected to the machine. This sound is caused by setting the automatic notch filter. It does
not indicate a problem. However, if this sound or vibration continues, manually set a function to suppress
vibration(e.g., a notch filter).

+ The servomotor may vibrate if 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.O0000 Disables tuning-less function.
n.O00O01 . .
[Factory setting] Enables tuning-less function.
Pn170 n.0ocod After restart Setup

[Factory setting] Used as speed control.

Used as speed control and host controller used as
position control.

n.O00O10

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
(Fn01B) ¢

» Execute this function when mass (Jcalc =
ON) is set.

* The tuning-less function is disabled while
Fn201 is being executed. It remains dis-
abled after Fn201 is completed.

Available

Advanced autotuning (Fn201) (Some conditions apply)

Advanced autotuning by reference (Fn202) Not available -

One-parameter tuning (Fn203) Not available -

Anti-resonance control adjustment func-

tion (Fn204) Not available _

Vibration suppression function (Fn205) Not available -
While this function is being used, the tuning-
EasyFFT (Fr209)
again.
Friction compensation Not available -
Gain switching Not available -

a Adjustments
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6.2.1 Tuning-less Function

3)

(4)

(cont'd)
Function Availability Remarks
. - . Disable the tuning-less function by setting
Offline mass calculation Not available Pn170.0 to 0 before executing this function.
While this function is being used, the tuning-
. - . less function cannot be used. After
Mechanical analysis Available

completion of the analysis, it can be used
again.

*  Operate using SigmaWin+.
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.Co00 Dgf?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.

Always set Pn460.2 to 0 in the following cases.
o * Mechanism that produces a large disturbance (such as guides)

* When using force limits
IMPORTANT * When the speed references are step inputs
If you set Pn460.2 to 1, vibration detection may not operate effectively.

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.

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.000O0 Rigidity level 0 (Level 0)
n.O0100 Rigidity level 1 (Level 1)
Pn170 n.0200 Rigidity level 2 (Level 2) Immediately Setup
n.0300 Rigidity level 3 (Level 3)
n.0400 L
[Factory setting] Rigidity level 4 (Level 4)




6.2 Tuning-less Function

B Load 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

Load level: Low

Mode 0

Mode 1 [Factory setting] Load level: Medium

Mode 2 Load level: High

b) Using the parameter
Parameter Meaning When Enabled | Classification

n.0O0O0 Load level: Low (Mode 0)

Pn170 n- 1000 . Load level: Medium (Mode 1) Immediately Setup
[Factory setting]
n.2000 Load level: High (Mode 2)

a 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 (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: TunelLv!l 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 setting
screen for Fn200 (Tuning-less Levels Setting).
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.

2 Mo de=I1 DATA

RUN —TunelLvISet—
3 _ DATA Press the Key to display the rigidity level of the
Level=2 tuning-less mode setting screen.

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

3 performance will be. (The factory setting is 4.)
4 Level=4 A v Notes:

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 Mogr Press the Key to complete the tuning-less func-
Fn2o01 tion. The screen in step 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.

d

]
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.

]

]

MODE/SET

Press the MODE/SET Key to display the rigidity
level of the tuning-less mode setting screen.

I
—

i
[

I
—
—

]

Rigidity level

TA Vv DAA/A

9 '

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.

|
_

]
LIl

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

L

I

B
DATA/«

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.

* 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

()

(6)

6-16

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 Con- Easy | Analysis (Ver-
Item Name Pn Number trol FFT tical 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_rlctlon Compensation Function Selec- Pn408 3 % % %
Advanced |tion
Control i ;
Anti resonance Control Adjustment Pn160.0 % % %
Selection
Gamifévlt(;h- Gain Switching Selection Switch Pn139.0 X X X

*  O: Parameter enabled
X: Parameter disabled

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

00O0A 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 |h.0O010 ] After restart Tuning
. Tuning-less type 2
[Factory setting]




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 Mi%ﬁ:ﬁgg;ion A;t;)rr]gaet;c
Pn170 Tuning-less Function Related Switch No Yes
Pn401 Force Reference Filter Time Constant No Yes
Pn40A Ind Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes

a Adjustments
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6.3.1 Advanced Autotuning

6.3 Advanced Autotuning (Fn201)

This section describes the adjustment using advanced autotuning.

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.)

6.3.1 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.

A
Rated motor

Movement
Speed speed x 2/3
’—D—D» t: time
Reference!
Rated motor
distance speed x 2/3
P Response
< 'y |
Execute advanced autotuning Rate(fi motor ]
after a JOG operation to move orce.
the position to ensure a suitable Approx. 100% -
= movement range. t: time
SERVOPACK Rated motor
force: Ll

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




6.3 Advanced Autotuning (Fn201)

* Anti-resonance control
* 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 (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: factory
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.

a 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
BB —_FUNCTION— MODE/SET Press the Key to view the main menu for the
Fn200:TunelLv| 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 selectFnZOl.

Status Displa
l_,— play
Ad d AT . . .
Zon oM DATA Press the Key to display the initial setting screen
2 Jcal c=0ON y play’ g
Mode=2 Type=2 for F201 (Advanced Autotuning).
Stroke=+00800000
(0003. 0) rev
BB Advanced AT A v
3 ;I° ad' °f2"‘ . _, Press the (A ], [V], or Key and set the items in
o e= ype=
Stroke=+00800000 SCROLL steps 3-1 to 3-4.
(0003. 0) rev A

31

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.

HType Selection

Select the type according to the machine element to be driven. If there is noise or the gain does not increase, bet-
ter 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 5 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.
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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=0020.00 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 2 gi 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 s T AT “RUN.” When calculating the mass is completed, the
Pn103=0 \(')asnocoe 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.
* 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
o SERVOPACK. “DONE” will flash for one second,
7 - DATA o) and “ADJ” will be displayed again.
Note: 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 Phn100=0100.0 A \Y4 ters, and gains will be automatically set. "ADJ" will
Pn101=0006.36 flash during the auto setting operation.
Pnls1=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 z n 1 8 g = 8 ‘13 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.




6.3 Advanced Autotuning (Fn201)

(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 ||ph101=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 the power supply OFF and ON 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 complet-

ed. 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 6.3.2 (2) @ When an Error Occurs during Calculation of Mass.

Travel distance setting er-
ror

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 complet-
ed signal (/COIN) did not
turn ON within approxi-
mately 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.

The mass cannot be cal-
culated when the tuning-
less function was activat-

ed not calculated.

When the tuning-less function was activat-
ed, Jcalc was set to OFF so the mass was

* Turn OFF the tuning-less function.
» Set Jcalc to ON, so the mass will be cal-
culated.
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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 f.luctuat?d greatly and did not con- cations in Pn103 and execute the calculation with the
verge within 10 tries.
Jcalc set to OFF.
Ers3 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.0000 Does not set the? 1st notch filter automatically with
the utility function.

n.00001 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.0oO0 - .
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

Does not use the anti-resonance control automatically

n.0oon with the utility function. . .
Pn160 Immediately Tuning
n.O00O10 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.oodoqd . . 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
FF'SSODD Adjusted without the friction
Pn408 settingr]y compensation function Adjusted with the friction Adjusted with the friction
. - - compensation function compensation function
Adjusted with the friction
n. 1000 . .
compensation function

a Adjustments
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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.

For the force feedforward (T-REF) input and speed feedforward (V-REF) input, refer to 6.9.2 Force Feedfor-
ward, 6.9.3 Speed Feedforward, and the .

PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedforward

IMPORTANT (V-REF) input or force feedforward (T-REF) input from the host controller. However,
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 over-
shooting.

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 Midc-;:;(r?é::;ion A(\:Lrl]t;)rr]réegéc
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
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

a 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 — 5 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 alarms and warnings must be cleared.
* The hardwire baseblock (HWBB) must be disabled.
* The write prohibited setting (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.

» Advanced autotuning by reference starts adjustments based on the positioning com-
o pleted width (Pn522). Set the electronic gear ratio (Pn20E/Pn210) and positioning
completed width (Pn522) to the actual value during operation.
IMPORTANT + “WAITING” will flash if the positioning completed signal (/COIN) does not turn ON
within approximately 3 seconds after positioning is completed. Furthermore, unless
the positioning completed signal (/COIN) is turned ON within approximately 10 sec-

onds, “Error” will flash for 2 seconds and tuning will be aborted.

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

a Adjustments
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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 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

Set the correct mass ratio in Pn103 by using the advanced autotuning before performing this procedure.

Step Display after Operation Keys Operation
BB —FUNCTION— MODE/SET Press the Key to view the main menu for the
Fn201:AAT ad utility function.

1 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 Advanced AT DATA Press the Key to display the initial setting screen
Mode=3 Type=2 for Fn202 (Advanced Autotuning by Reference).
BB Advanced AT A v
3 Modoeza T > Press the[ A |, [ V], or [R] Key and set the items in
o e = e =
=T SOROLL 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.

6 | Confirm safety around moving parts.

ADJ Advanced AT
Pn103=00300

7 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.

"ADJ" 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 ; 8 g ced AT When the adjustment has been completed normally,
8 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
9 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.
(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

The gain adjustment
was not successfully
completed.

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is turning
ON and OFF when the servomotor is
stopped.

* Increase the set value for Pn522.

* Change the mode from 2 to 3.

+ If machine vibration occurs, suppress the
vibration with the anti-resonance control
adjustment function and the vibration sup-
pression function.

The positioning complet-
ed signal

(/COIN) did not turn ON
within approximately 10
seconds after position-
ing adjustment was com-
pleted.

The positioning completed width is too nar-
row or proportional control (P control) is
being used.

* Increase the set value for Pn522.
* If P control is used, turn OFF the /P-CON
signal.

a 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.0100 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
FIQSEODD Adjusted without the friction
Pn408 settingr]y 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.0oO00O0 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.

For the force feedforward (T-REF) input and speed feedforward (V-REF) input, refer to 6.9.2 Force Feedfor-
ward, 6.9.3 Speed Feedforward, and the .

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 feedforward

IMPORTANT (V-REF) input or force feedforward (T-REF) input from the host controller. However,
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 over-

shooting.
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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)—:;(r?gg;ion il;]tgr%zt;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 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 (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.

a Adjustments
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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.
U / 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,
— 11— “donE” will flash before returning to the screen shown
1o DE /ET 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.
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(2) Digital Operator Operating Procedure

B Setting the Tuning Mode 0 or 1

Step Display after Operation Keys Operation
BB —FUNCTION— MODE/SET Press the Key to view the main menu for the
1 Fn202:Ref-AAT D utility function.
Fn203:0nePrmTun
Fn204:A-Vib Sup A Press the or Key to move through the list
Fn205:Vib Sup 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 Setting DATA Press the Key to display the initial setting screen
Tuning Mode = 0 for Fn203 (One-parameter Tuning).
Type = 2
BB —OnePrmTun— A v
4 Setting Pressthe[A ], [V], or Key and set the items in
Tuning Mode = 0 SOROLL steps 4-1 and 4-2.
Type = 2 A
HTuning Mode
Select the tuning mode. Select the tuning mode 0 or 1.
4-1 . . ° . . o
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.
EType Selection
Select the type according to the machine element to be driven.
42 If there is noise or the gain does not increase, better results may be obtained by changing the 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 = 0 will change from "BB" to "RUN."
un i 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.
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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 8 (1) - 8 8 ? g: 8 DATA Press the Key. A cgnﬁrmation 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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W 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 <L 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 0108200500 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 = 2 for Fn203 (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 4-1 and 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.
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
Tuning Mode=2 a will change from "BB" to "RUN."
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.

Note: The status display will always be RUN when the servomotor power is ON.
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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 FF LEVEL and FB

LEVEL with the or Key. Check the

response.

Refer to 6.5.3 One-parameter Tuning Example for

details.

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.

<NOTE>

« 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 oper-

ation, vibration may occur because the responsive-

ness changes rapidly when the settings become

effective.

The message “FF LEVEL” flashes until the SER-

A \V/ VOPACK 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.

M [f Vibration Occurs

« If vibration occurs, press the Key. The SER-
VOPACK will automatically detect the vibration
frequencies and set the notch filters or anti-reso-
nance control. 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 row.

RUN —OnePrmTun— .<
FF LEVEL=0050. 0
8 FB LEVEL=0040. 0

v

.

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.

RUN —OnePrmTun—

Pn100=0040.0 . .
9 b : 101200206 .00 DATA Press the Key to display the confirmation screen

Pn141=0050.0 after level adjustment.
NF 1

* 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=0040.0 .

10 ||Pn101=0020.00 DATA be displayed.

P . :_ ‘1‘ 1=0050.0 « 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 VODEIET Press the Key to complete the one-parameter
11 Fn203:0nePrmTun f) tuning operation. The screen in step 1 will appear
Fn204:A-Vib Sup again.

Fn205:Vib Sup

Note: The status display will always be RUN when the servomotor power is ON.
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(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
n.00CI0 Does not set the_ 1st notch filter automatically with
the utility function.
n.O00O01 Sets the 1st notch filter automatically with the utility

[Factory setting]

function.

Pn460 : :
n.0ooo Does not set thg 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
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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.00O000O Adjusted without the | Adjusted without the
[Factory friction compensation | friction compensation ) ) ) )
setting] function function Afijl}sted with the _ Afijl}sted with the .
Pn408 friction compensation | friction compensation
Adjusted with the Adjusted with the function function
n. 1000 friction compensation | friction compensation
function function
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.0000 Model following control is not used together with the
[Factory .
X speed/force feedforward input. ) )
Pn140 | setting] Immediately Tuning
nA000 Model following control is used together with the
’ speed/force feedforward input.

For the force feedforward (T-REF) input and speed feedforward (V-REF) input, refer to 6.9.2 Force Feedfor-
ward, 6.9.3 Speed Feedforward, and the .

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 feedforward
(V-REF) input or force feedforward (T-REF) input from the host controller. However,
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 over-
shooting.

@

IMPORTANT
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6.5.3

One-parameter Tuning Example

This section describes the procedure to adjust the FF LEVEL and FB LEVEL after step 8§ of 6.5.2 (2) B Set-
ting the Tuning Mode 2 or 3 and the procedure to save the values after adjustment to the SERVOPACK.

<NOTE>

Positioning time will be shortened if the FF LEVEL is increased. But overshooting and vibrations will occur if

it is increased too much.

Overshooting will be reduced if the FB LEVEL is increased.

S Results Display Example

Panel Display after Operation or Measurement

Operation

Perform steps 1 through 7 of 6.5.2 (2) B Setting the
Tuning Mode 2 or 3.

E;\ =

' 1
2 | — N Reference pulse speed]

Positionirﬁg time

il
Jl

Gositioning completion signe@

Measure the positioning time.

If the measurement results and specifications are met,
this concludes the tuning. Go to step 8.

If readjustment is required, go to the next step.

RUN —OnePrmTun—
FF LEVEL=0050. 0
3 FB LEVEL=0040. 0

First input the reference from the host controller, and
then increase the FF LEVEL with the digital operator
to shorten the positioning time.

Note 1. Ifthe FF LEVEL is changed when the servo-
motor is in operation, this value is not effec-
tive immediately. The changes will be
effective after the servomotor comes to a
stop with no reference input and then the ser-
vomotor starts operation.

2. Ifthe FF LEVEL is changed too much
during operation, vibration may occur
because the responsiveness changes rapidly
when the settings become effective.

3. Iflarge vibrations occur, the SERVOPACK
will automatically detect the vibration fre-
quencies and set the notch filters or anti-res-
onance control. When a notch filter is set,
“NF1” and “NF2” are displayed on the bot-
tom row of the digital operator. When anti-
resonance control is set, “ARES” is dis-
played on the bottom row of the digital oper-
ator.

<NOTE>
* Move the digit with the or Key and

increase or decrease the value with the or
Key.

The message “FF LEVEL” flashes until the SER-
VOPACK 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.
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6.5.3 One-parameter Tuning Example

(cont'd)

Panel Display after Operation or Measurement

t . ration
2ED Results Display Example QOperatio
/ I \ \ !_-—--,__| Measure the positioning time with a measuring instru-
er'\ ment.
| If the measurement results and specifications are met,
4 (Y S (S O ‘S o (e, , . .
A Overshootlngj this concludes the tuning. Go to step 8.
[ !J L Go to the next step if overshooting occurs before the
1 - specifications are met.
In this measurement results example, the positioning
time has decreased over the previous time, but over-
shooting has occurred.
First input the reference from the host controller, then
increase the FB LEVEL with the digital operator to
RUN  —onePrmTun_ reduce overshooting.
FF LEVEL=0050. 0
5 FB LEVEL=0050. 0 <NOTE>
* Move the digit with the or Key and
increase or decrease the value with the or
Key.
Pl Measure the positioning time with a measuring instru-
T Ilﬁ 1 ment.
—Ti T If the measurement results and specifications are met,
6 : 2 this concludes the tuning. Go to step 8.
Go back to step 3 if overshooting occurs before the
e — specifications are met.
_j | Go to the next step if vibrations occur before over-
| shooting stops.
Press the Key on the digital operator.
The SERVOPACK will automatically detect the vibra-
tion frequencies and set the notch filters or an anti-res-
onance control. When a notch filter is set, “NF1” or
“NF2” is displayed on the bottom row of the digital
RUN - —OnePrmTun— operator. When anti-resonance control is set, “ARES”
FF LEVEL=0050. 0 operator. P
7 FB LEVEL=0050. O is displayed on the bottom row of the digital operator.
<NOTE>
NF1 NP2z ARES If the vibration is large, a notch filter or anti-resonance
control will be automatically set even if the Key
is not pressed.
After making the setting, go back to step 6.
RUN —OnePrmTun—
8 E : 1 g (1) z g 8 g g: 8 o Press the Key. A confirmation screen will be dis-
Pn141=0050.0 played after tuning.
N F 1
Press the Key. The tuning results data will be
saved in the SERVOPACK.
RUN _OnePrmTun— When the data has been saved, “DONE” will flash for
Pn100=0050.0 two seconds, and then “RUN” will be displayed.
9 Pn101=0020.00

Pn141=0050.0
NF 1

<NOTE>
* Press the Key to cancel saving the data.

* Press the Key to readjust the FF LEVEL and
FB LEVEL without saving the data.
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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 Midc-;:;(r?é::;ion A(\:Lrl]t;)rr]réegéc
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 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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6.6.1 Anti-Resonance Control Adjustment Function

6.6

6.6.1

(1)

6-46

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% increments
while checking the effect of vibration reduction. If the effect of vibration reduction is
still insufficient at a gain of 200%, cancel the setting, and lower the control gain using
a different method, such as one-parameter tuning.

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 (Fn010) must be set to Write permitted (P.0000).




6.6 Anti-Resonance Control Adjustment Function (Fn204)

6.6.2

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 2~V Series User’s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key
operations of the digital operator.

(1) Using Anti-Resonance Control for the First Time

B 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 @ utilityfunction.
Fn204:A-Vib Sup .
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
atus Display
— Status Displ
— Vib Sup— Press the Key to display the tuning mode selec-
2 ) DATA tion screen for Fn204 (anti-resonance control adjust-
Tuning Mode = 0 .
ment function).
RUN — Vib Sup—
A v 1
3 Tuning Mode = 0 A \V4 vI"éeuss 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
2UN Y — "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.

a Adjustments

6-47



6 Adjustments

6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

(cont'd)
Step Display after Operation Keys Operation
The vibration frequency will be displayed in “freq” if
vibration is detected.
L'}
Error
RUN Vi sues = *
5 freq = 0400 Hz - "ll| |
damp = 0000 H Forcereference-|
| |
| Positioning completed |
| | | S|g|nal
Example of measured waveform
RUN — Vib Sup—
DATA o " "
6 freq = 0400 Hsz DATA Press the Key. "The ﬁurspr 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.
i
|
Error
i
|
RUN —Vib Sup— < > 1,1 Force reference
 an T
7 freq = 0400 Hz |II‘-’
damp = 01 30 A v
1| Positioning completed |
| 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 S‘ﬁi‘-‘- 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 \V4 the or Key to fine-tune the frequency.
RUN - 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 VOOEET Press the Key to complete the anti-resonance
11 Fn204:A-Vib Sup () control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206:Easy FFT

appear again.
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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 @ utilityfunction,
Fn204:A-Vib Sup .
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v selectFn204.
RUN — Vib S — . .
I ‘e Press the Key to display the tuning mode selec-
2 Tuning Mode = 0 DATA tion screen for Fn204 (anti-resonance control adjust-
ment function).
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.
L'}
RUN — Vib Sup— ErrorT]
4 freq = 0100 Hz DATA iﬂ
damp = 0000 'I
r \ Forcereference|
4 .
»__| Positioning completed |
| siglnal
Example of measured waveform
RUN — Vib Sup—
5 . 6100 < > Select the digit with the or Key, and press
req = z .
damp = 0000 A \Y4 the or Key to adjust the frequency.
RUN — Vib Sup—
S(ROLL SCROLL. .
6 freq = 0400 Hz A Press the Key. The cursor will move to "damp."
damp = 0000
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6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

(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.
]
|
Error
f
|
RUN —Vib Sup_ < S !'L A Force reference
 an T
7 freq = 0400 Hz 'IJ]'I
damp = 0020 A v
1| Positioning completed |
| siglnal
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/RQ'-'- Key. The cursor will move from "damp" to
—_— n n H - 3
damp = 0120 N freq." If fine-tuning is not necessary, skip step 9 and
go to step 10.
RUN — Vib Sup—
9 . 0400 < > Select the digit with the or Key, and press
req = z
damp = 0120 A \V4 the or Key to fine-tune the frequency.
RUN T Vb Sue— 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.
— CTION— .
E l,J, ’; 03:0n erUr':‘n TI ; N VODEET Press the Key to complete the anti-resonance
1 Fn204:A-Vib Sup (o) control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206 :Easy FFT

appear again.
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(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 Fn2083:0nePrmTun L utility function.
Fn204:A-Vib Sup
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v selectFn204.
RUN —FUNCTION—
2 ) DATA Press the Key to display the "Tuning Mode = 1"
Tuning Mode = 1
as shown on the left.
RUN — Vib Sup— . . Lo
Press the Key while "Tuning Mode = 1" is dis-
3 freq = 0400 Hz DATA played. The screen shown on the left will appear and
damp = 0120 "damp" will flash.
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;'{'-'— Key. The cursor will move from "damp" to
d ; :| Z — 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 ; :1 2 = 0150 : A v the or Key to fine-tune the frequency.
RUN — Vib Sup— . .
' ‘P Press the Key to save the settings. "DONE" will
7 freq = 0420 Hz DATA flash for approximately two seconds and "RUN" will
damp = 0150 be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun VODEET Press the Key to complete the anti-resonance
8 Fn204:A-Vib Sup 2P control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206:Easy FFT

appear again.
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6.6.3 Related Parameters

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 Mi%ﬁ;ﬁgg@ion iitgr%zt;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 I
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

0  This function detects vibration frequency between 1 to 100 Hz. Vibration will not be

necessary.

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 (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

Frequency detection may not be possible if there is not enough vibration to affect the position error or the
effect on the position error is minimal. 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 detection of vibration frequencies again after adjusting the remained vibration detection
width (Pn560).

a Adjustments
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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

Fn204:

—FUNCTION—
A—Vib Sup
Vib Sup

MODE/SET

L

Fn2065:
Fn206 :

Fn207

Easy
:V—Monitor

FFT

A

v

Press the Key to view the main menu for the
utility function.

Use the or Key to move through the list,
select Fn205.

RUN

Measure
Setting

—Vib S

f=010.
f=050.

up—

4Hz
4Hz

DATA

Press the Key. The display shown on the left will
appear.

Measure f: Measurement frequency

Setting f: Setting frequency [Factory-set to the set
value for Pn145]

If the setting frequency and actual operating fre-
quency are different, "Setting" will flash.

Note: Frequency detection will not be performed if
there is no vibration or the vibration frequency
is outside the range of detectable frequencies.
The following screen will be displayed if vibra-
tion is not detected. If the vibration frequencies
are not detected, prepare a means of detecting
and measuring the vibration. When the vibra-
tion frequencies are measured, go to step 5 and
manually set the measured vibration frequency
to “Setting f.”

RUN

Measure f
Setting f

RUN

Measure
Setting

SCROLL

>

Press the Key. The displayed “Measure f” value
will be displayed as the “Setting f value as well.

L ALL
A
l

N A

|;||[" VAL

IRV,

I
i

Position
Error

Fal
| =

Force
reference

Example of measured waveform

RUN

Measure
Setting

A

\4

>

<

If the vibration is not completely suppressed, select

the digit with the or Key, and press the

or Key to fine-tune the frequency “setting

f.” Skip this step and go to step 7 if the fine-tuning of

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 f" will change to
usual display and the frequency currently displayed

will be set for the vibration suppression function.

'] [
[
RUN —Vib Sup— 1
I|
6 Measure f=010. 4Hz DATA ‘ Position
Setting f=012. 4Hz
Error
In_ Force
N ' 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-
F:W L 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.0oO00O0 Model following control is not used together with the
[Factory setting] | speed/force feedforward input. ) ‘
Pn140 Immediately Tuning
nA000 Model following control is used together with the
) speed/force feedforward input.

For the force feedforward (T-REF) input and speed feedforward (V-REF) input, refer to 6.9.2 Force Feedfor-
ward, 6.9.3 Speed Feedforward, and the .
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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 feedforward
(V-REF) input or force feedforward (T-REF) input from the host controller. However,
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 over-

shooting.

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 A(\;Lrj]tgrr%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 Additional Adjustment Function

6.8.1

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.OO0OO1 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
Speed Speed Loop Positi Force Refer- | Model Fol- M.OdeICFO,IEIO‘;V' Friction
Setting L peg .| Integral Time L OS'cl;on. ence lowing Con- G"?g Con ro Compensa-
oopBaAN | constant | -°°P 22N | Filter trol Gain | 2 ZOMPEN" | 4ion Gain
sation
* Pn142"
Pnl01 Pn401 Pnl4l Pnl21
Gain Pn100 Speed Loop Pnlp 2 Force Refer- | Model Fol- Model Follow- Friction
; Speed Loop . Position : . ing Control
Setting 1 Gain Integral Time Loop Gain ence Filter lowing Con- ] Compensa-
! Constant P Time Constant | trol Gain Ga.m Compen- tion Gain
sation
Pn412 # Pnl49" Pnl22
Pnl105 Pnl06 Pnl48 .
Gain Pnl04 2nd Speed nd Posi- | 1St Step 2nd 2nd Model 2nd Model Fol- 2nd Gain for
. 2nd Speed ] Force Refer- . lowing Control | Friction
Setting 2 . |Loop Integral |tion Loop : Following -
Loop Gain Time Constant | Gain ence Filter . | Gain Compen- Compensa-
! Time Constant | Control Gain | .o tion

*  The switching gain settings for the model following control gain and the model following control gain compensation
are supported only for manual gain switching.

To enable the gain switching of these parameters, a gain switching input signal must be sent, and the following condi-
tions 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.
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(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.

When the motor is stopped, input the /G-SEL signal and wait 2 ms or more to input a command (e.g., position-

ing).

; Connector Pin . .
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.Ir.]i'r:% D Switching Time
Condition A satisfied. Gain setting 1 to Pnl135 Pnl31
gain setting 2 Gain Switching Gain Switching
Waiting Time 1 Time 1
Pn139 n.O00O0O2
Condition A not satis- Gain setting 2 to Pn136 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 i For Other than
Switching Condition A ”» When L
Parameter = Position Control Classification
for Position Control (No Switching) Enabled
n.O00o00O Positioning completed Fixed in eain setting 1
[Factory setting] | signal (/COIN) ON & g
Positioning completed s .
n.O0O10 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.O00O40 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 = n.OOO2)

Gain
Settings 1
Pn100
Pn101
Pn102
Pn121
Pn401

Condition A
satisfied

Switching Time 1

Switching Waiting Time 1 Pn135

Pn131

Switching Waiting Time 2 Pn136
Switching Time 2 Pn132

Condition A
not satisfied

Gain
Settings 2
Pn104
Pn105
Pn106
Pn122
Pn412
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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 —
Pra12 Constant [Speed]  [Positon ] [ Force | 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.
Parameter No. Analotgc;)rMonl- Name Output Value Remarks
Pn006 OB Effective gain moni- 1V 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

Pnl121: Friction Compensation Gain
This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is 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.

| Responsiveness is
I improved by friction

1 because of friction |

| | compensation.
| | Small friction i |
| | 1

Position error Position error

[Insufficient responsiveness

/ A Large friction / \
\ ,-" !
[
...*" \ Reference pulse speed .-’; \"\ Reference pulse speed
Without friction compensation With friction compensation
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6.8.3 Current Control Mode Selection Function

6.8.3 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.

Input Voltage SERVOPACK Model SGDV-

200V 120A, 180A, 200A, 330A, 550A

400 V 3R5D, 5R4D, 8R4D, 120D, 170D, 260D

Parameter Meaning

When Enabled

Classification

n. O0oa Selects the current control mode 1.

Pn009 [, Ooo1O

[Factory setting] Selects the current control mode 2 (low noise).

After restart

Tuning

is being stopped.

O

IMPORTANT

« If current control mode 2 is selected, the load ratio may increase while the servomotor

6.8.4 Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the SERVOPACK
according to the speed loop gain (Pn100). The noise level can be reduced by reducing the current gain level
(Pn13D) from its factory setting of 2000% (disabled). If the set value of Pn13D is decreased, the level of noise
will be lowered, but the response characteristics of the SERVOPACK will also be degraded. Adjust the current
gain level within the allowable range at which SERVOPACK response characteristics can be secured. This

function is always disabled in force control (Pn000.1 = 2).

Current Gain Level [ Speed| [Position ]

Classification

Pn13D Setting Range Setting Unit Factory Setting

When Enabled

2000

Immediately

Tuning

100 to 2000 1%

IMPORTANT

« If this parameter is changed, the response characteristics of the speed loop will also
change, and the SERVOPACK may require readjustment.

6.8.5 Speed Detection Method Selection

The speed detection method selection can be used to smooth the speed of the servomotor during operation. To
smooth the speed of the servomotor during operation, set Pn009 to n.C0100 to select speed detection 2.
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 also change, and the SERVOPACK may require readjustment.
IMPORTANT
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6.9 Compatible Adjustment Function

6.9

6.9.1

6.9.2

(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.

P109 F dme?iAF'lt
. . . eeaqarorwar liter
Position D|fferent|a||-| Feedforward Gain |— Time Constant
reference pulse + .
Position loop gain (Kp) |—>O+—>
TF-eedback pulse
Feedforward Gain [ Position |
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)
T.REF Pn400 Pn415
IForce reference input gain HT—REF filter time constant|—o\c
Pn300 Pn002.0
— V-REF - - s "
Speed reference input gain ervomotor
reference *
Refer- Elec- + + oyt
N er?czr ReFf,eul."esréce gma-”rc Smooh- + »| Error ° ~ SDSEdl )t’ Current  [™] Power A M
pulse Multiplier| B ing > counter contt‘m control amplifier
form xn A Pn000.1 section Pn000.1 section
Pn200.0 Pn218 Pn20E Pn216 Posltl on control
Pn210 Pn217 seclon

Pn522 Current feedback
Positioning
completed width

Encoder

;3}2;‘” Position S d feedback
i feedback 1 Speedfeedbac G\IC
Pn281
Kp : Position loop gain N
P P9 COIN

KEF : Feedforward gain

#  The reference pulse input multiplication switching function is supported by software version 001A or later.
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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- + LS &
Refer-|  |Reference i Current P A
Positi PULS, SIGN ;e:c:r Pulse "SQ}C smooih] Error Q/O_T’ Speed i‘_’ control [ 7] afnwﬁfrier A M
felaranee| * puise | |Multipier [* 95" g [ o 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

\
COIN

*  The reference pulse input multiplication switching function is supported by software version 001A or later.

(2)

Related Parameters

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.

Parameter Meaning When Enabled | Classification
n.0OOOO [Fac- |y, o pleq
Pn002 tory 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 0.1 V/rated force 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] o
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup
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6.9 Compatible Adjustment Function

6.9.3

Host controller SERVOPACK (in position control)

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.

T-REF

Pn300

V-REF [C SN—
Speed reference input gain
Servomotor
* Pn207.1
- LR &1 +
Flec ) SN Current | 9!  power /AvA\ M

— Refer-|  |Reference
Position PULS, SIGN Jence Pulse tgr((;[aﬂr': Smoal |y »| Error 5 k| Speed 5 —| control amplifier
reference[ % pulse Mulxtlﬁ“er B ing _ counter 00":.’0‘ |1 section
form A Pn000.1 section Pn000.1

Pn200.0 Pn218 Pn20E Pn216 E’gcstii%?]ﬂcomrol
Clear input | LR Pn210 Pn217
Pn522 Current feedback
Positioning

completed width
pee

conver-

sion

Encoder Position
output pulse feedback Speed feedback
ivider ENC
Pn281
KEE : Feedforward gain A
COIN
*  The reference pulse input multiplication switching function is supported by software version 001 A or later.
(2) Related Parameters
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.
Parameter Meaning When Enabled | Classification
nOOOD ) pycabed
Pn207 |[Factory setting] After restart Setup
n.OO0O10 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 0.01 V/rated speed 600 Immediately Setup

6.9.4

Note: Too high a speed feedforward value will result in overshooting. To prevent such troubles, set the optimum value
while observing the system responsiveness.

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.

a Adjustments
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6 Adjustments

6.9.4 Proportional Control

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
CN1-41 OFF (High level) Switches to PI control (proportional-integral
Input /P-CON . control).
[Factory setting] . i
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.

(2)

Control Method and Proportional Control Input Signal

Proportional control operation is enabled when the control method is set to speed or position control.

Switching to the Proportional

Parameter Contents Control
n.OO0O [Fac- Speed control Can be switched with the factory
tory setting] P setting (CN1-41=/P-CON).
. /P-CON signal can be allocated to
n.0010 Position control other terminals as required.
n.0020 Force control Cannot switch to proportional
control.
n.O0O30 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 Legé?ilelglls CN1-40't0 46 are
n.0O00O90 Force control < Speed control
n.O00AO Speec.l control <& Speed control with zero clamp

function
n.00BO Positign goptrol < Position control with reference

pulse inhibit function

Note: Refer to 5.7 Combination of Control Methods for how to switch control methods.



6.9 Compatible

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

A\

Overshoot ——

_A_':\J—PI Time

Settling time

<>

Motor
speed

L__| Time
Settling time

(1)

Related Parameters

Select the switching condition of the mode switch with Pn10B.0.

Parameter
. . Containing When | Classifi-
Parameter Mode Switch Selection Detection | Enabled | cation
Point Setting
n.000O00 Uses an internal force reference level for the switch-
. . .. Pn10C
[Factory setting] | ing conditions.
n. 0004 :;Ts;:z a speed reference level for the switching condi- S
- — - Immedi-
Pn10B n. 0002 ngl: an acceleration level for the switching condi- Pnig2 ately Setup
n.00003 Uses a position error level for the switching condi- Pn10F
tions.
n.O00O0O4 Does not use mode switch function. -
B Parameters to Set the Level of Detection Points
Mode Switch (Force Reference) [Speed| [Position |

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/s? 0 Immediately Tuning
Mode Switch (Position Error [ Position |
( ) [Posiion] Classification
Pn10F | Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning
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6 Adjustments
6.9.5 Mode Switch (P/PI Switching)

(2) Operating Examples for Different Switching Conditions
B Using the Internal Force Reference [Factory Setting]

With this setting, the speed loop is switched to P control when the value of internal 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{ee-(_j reference Motor speed
Time
+Pn10cC L7\ Internal force reference
Force 0 [
Reference P U
-Pn10C [~ =*--===-==---\J
1 | 1 !
P P
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 [~~~ ) 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 o~

Acceleration 0 E :
-Pn182 [~TtTTTToos U

1

1

!
N
Pl Control | 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
Pnl0OF.

This setting is effective with position control only.

Speed reference Motor speed
Speed >
Time
Position
error
Pn10F----- [ o h
Pl | P Control | PI Control
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6.9 Compatible Adjustment Function

As shown in the following diagram, the force reference filter contains first order lag filter and notch filters
arrayed in series, and each filter operates independently. The notch filters can be enabled and disabled with the

6.9.6 Force Reference Filter
Pn408.
I
I
I
I
I
I
I
I *
F
reof::rznce —1_» Re';grrgﬁce
before Filter
filtering (Pn401)

(1) Force Reference Filter

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

First order lag filter

1st Notch
2th1acfie':grr1cc?e o—|Filter o—{Notch
Filter (Pn409, Filter
Pr}ﬁ%l;, Pn40A, (Pn40C,
n d Pn40B
and P408) Pn40E)

<

Second order lag filter

a limit that depends on the machine conditions.

Force Related
Function Switch
Pn408

!

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

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
B Force Reference Filter Setting Guide
Speed Loop Gain and Force Reference Filter Time Constant
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 —
o408 Frequency [Speed ] [Position]| [Force Classification
n
Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1 Hz 5000* Immediately Tuning
2nd Step 2nd Force Reference Filter Q —
Posit
e Value [Speed ] [Posiion | [ Force | Classification
n
Setting Range Setting Unit Factory Setting When Enabled
50 to 100 0.01 50 Immediately Tuning

*

The filter is disabled if 5000 is set.

a Adjustments
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6 Adjustments

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° 104 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 Frequenc Positi
q y [Speed]| [Position]| [Force Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
1st Notch Filter Q Value Positi F
[Speed] [Position | [Force 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 Frequenc Speed Positi F
i Y [Speed] |[Position ] [Force 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

Classification

Pn40D Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
2nd Notch Filter Depth Positi F
p [Speed] [Position | [Force 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.

Pn11F

Position Integral Time Constant [ Position |
- Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0.1 ms 0 Immediately Tuning
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6.9.7 Position Integral
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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 | Operation from Refer-
No. Functi from the the Digital ence Sec-
unction Panel Operator or tion
Operator SigmaWin+
Fn000 Alarm history display O O 7.2
Fn002 JOG operation O 7.3
Fn003 Origin search (@) O 7.4
Fn004 Program JOG operation O O 7.5
Fn005 Initializing parameter settings O @) 7.6
Fn006 Clearing alarm history O O 7.7
Fn009 Automatic tuning of analog (speed, force) reference offset ©) @) 2?;
FnOOA Manual servo tuning of speed reference offset O O 532
Fn0OB Manual servo tuning of force reference offset O O 552
Fn0OC Offset adjustment of analog monitor output O @) 7.8
FnOOD Gain adjustment of analog monitor output O O 7.9
FnOOE Autorr_latic .offset-signal adjustment of the motor current o o 710
detection signal
FnOOF Manu‘al offset-signal adjustment of the motor current detec- o o 711
tion signal
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 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

(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
oo
T === oo Press the MODE/SET Key to select the utility function.
1 [ II_ i II | II ,I II '] If a number other than Fn000 is displayed, press the UP
) () pnélopne Key or DOWN Key to select Fn000.
2 Im al 1 Press the DATA/SHIFT Ke?y fgr approximately one sec-
L, o ond. The latest alarm data is displayed.
o 11910
I. 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.)
Numb See the al : o
Tr‘l‘;“hi;er the e, The higher the far-left digit, the older the alarm data.
number, the older
the alarm data.
4 =\l ] Press the DATA/SHIFT Key.
1l Nz The lower four digits of Time Stamp are displayed.
5 n|[= I ] Press the DATA/SHIFT Key.
= o 5, 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 | rlclm Press the DATA/SHIFT Key. .
I, [ . The alarm number is displayed again.
8 f i mlimiin 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.

* If no alarm has occurred, “[.--- will be displayed on the panel operator.

* 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 Utility Functions (FnOOO)

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 (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 for when the moving direction of the servomotor is set
as Pn000.0 = 0 (Sets the linear scale counting up direction as the forward direction).

The tuning-less function is by default set enabled. When the tuningless function is
o enabled, the gain may be so increased to cause vibration during no-load operation. If
vibration occurs, disable the tuningless function by setting the parameter Pn170.0 to 0.
IMPORTANT
Display after .
Step Operation Keys Operation
— py ey p— 68
1 _ Inrnri @ Press the MODE/SET Key to select the utility function.
I I_' I—I I—, I—I DE/ET
2 — Ty ] Press the UP or DOWN Key to select Fn002.
[ L) ]
3 - | i Press the DATA/SHIFT Key for approximately one second.
- HiI] [N The display shown on the left appears.
4 - | — Press the MODE/SET Key to turn the servomotor power
il ON.
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.
5 [ — I_I, O II_I ] g Motor forward run
g% Motor reverse run




7.3 JOG Operation (Fn002)

(cont'd)
Display after ;
Step Operation Keys Operation
Press the MODE/SET Key to turn the servomotor power
p— — 58 OFF.
6 - | . A Note: The servomotor power can be turned OFF by press-
L ] - ) [y [ i, ing the DATA/SHIFT Key for approximately one sec-
ond.
7 ,— mliml ] @ Press the DATA/SHIFT Key for approximately one second.
— — o—q |"Fn002" is displayed again.
U () | ] DATA/ played ag
8 | Turn the power supply OFF and ON again after executing JOG operation.

. 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.

/\ 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

Preparation

The following conditions must be met to perform the origin search.

 The write prohibited setting (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.

(1)

Operating Procedure

(2)

Use the following procedure.

Step D(I)Sgleargt?;tner Keys Operation
— —I =l — =4
1 II— m] I_’I I' ,I U ] Q Press the MODE/SET Key to select the utility function.

DE/ET

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.

Parameter UP Key DOWN Key
5 I, I_, - n. 0000 Llneay scale Llngar scale
o o= |- counting up counting down
Pn000 I ] I3 i
n. 000001 inear scale inear scale
counting down counting up
Note: Forward movement is the linear scale counting up
direction. For details, refer to 5.2.3 Servomotor
Movement Direction.
- —— N When the servomotor origin search is completed, the dis-
6 I B play flashes.
J o= At this moment, the servomotor is servo-locked at the ori-
Display flashes. gin pulse position.
7 f _ ' Im]] Press the DATA/SHIFT Key fgr approximately one sec-
I (A ] [ ©—Q |ond. "Fn003" is displayed again.
DATA/«
8 Turn the power supply OFF and ON again after executing origin search.
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7.5 Program JOG Operation (Fn004)

7.5

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 (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 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

A program JOG operation pattern is shown here. This program JOG operation pattern shows when the moving
direction of the servomotor is set as Pn000.0 = 0 (Sets the linear scale counting up direction as the forward
direction.).

Pn530.0=0
(Waiting time Pn535 — Forward movement Pn531) X Number movements Pn536

Number of times of movement Pn536

AN

gllpoeveedment E Pn531 1 Pn531 Pn531
Speed , Movement, Movement Movement
Diagram Pno8s jdistance 1\ . distance distance
1 1 1
At zero speed s : ! | - ¢ )
1 1 1
Pressthe | E ' ' ' ' !
B key. <« P «—p
Waiting time  1oc2/Pe%®! 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
p N N
At zero speed ;
Movement i Pn531 E E Pn531 E E Pn531
Speed speed . Movement ' ' Movement | | Movement
Diagram Pn585 1 distance ! ! distance ! ! distance
Press the \ E ! : ! , | |
[ key. " Accel/Decel time ’ " W.alitin Ifime
Waiting time Pn534 Waiting time p 5%5
Pn535 Pn535 n
Z & g £ 2 5
Run Status 7 7 ol
(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
A A
________ 4 N B
Accel/Decel
Waiting time Waiting
Movement ' Pn531 ! Pn531 f -
speed | Movement, Movement time Pn534 time
Speed Pn585 ! distance ! distance Pn535 .Pn535.
. 1, 1, ‘ '
Diagram At zero E E \ J \ L L :
speed | | l PN ' ' T :
| ! 1 1 1
! ! L|_"l \ i ! ' Pn531 ! Pn531 Movement
Press the : > 'MoCement' Mo:ement s
> ' ' peed
[A] Key. Waiting ACC?VDeceI Waiting ' distance ! distance Pn585
time time time i i
Pn535  Pnd34  pussg W SR W S .
Servomotor & &, & &, & & & S
Run Status
(Stop) (Forward) (Stop) (Forward) (Stop) (Reverse) (Stop) (Reverse)

Note: When3 Pn530.0 is set to 2, infinite time operation is disabled.



7.5 Program JOG Operation (Fn004)

Pn530.0 =3
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536

Number of movements Pn536 Number of movements Pn536
A
e A
Accel/Decel - ——— e - ——
Waiting time W?'t'“g Waiting [ ,
time Pn534 ime time [ Pn531 ¢ Pn531
Pn535 Pn535 Pn535 f Movement, Movement Movement
speed
Speed Press the . ¢—p¢-1p 4D . . [ ! distance ! distance P‘rJ1585
. Key. ! [ .
Diagram %Zefo Lo b > '
1 Ll

speed , ' !
Pn531 Pn531 ! ) B ’ 1
Movement Movement Movement Waiting
distance distance speed Accel/Decel time
Pn585 time Pn535
Pn534

Servomotor

Servomalor = & T S D5 T 5
(Stop) (Reverse) (Stop) (Reverse) (Stop) (Forward) (Stop) (Forward)
Note: When Pn530.0 is set to 3, infinite time operation is disabled.

Pn530.0 = 4
(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)
X Number of movements Pn536

Number of movements Pn536
4 N
GREEEEEEEEPEE
| |
[ Movement
: MoCement: speed
Speed | distance Pn585
i At zero | ! !
Diagram sposd : [ |
Press the ol - A
AlKey. 4—» > Pn531 —
Waiting time Waiting ime\  Movement n
Pn535  Accel/Decel time Pn535 distance Movement speed
Pn534
T & T & &
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.

. Utility Functions (FnOOO)
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Pn530.0 =5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)
X Number of movements Pn536

Number of movements Pn536

Accel/Decel time

Waiting time ~ Pn534  \yaiting time | Pn531 Movement
S d Press the Pn535 Pn535 | Movement speed
pee MKey. 4> —P distance PNn585

Diagram ! E E !

At zero i

speed . !
1 Pn531 Movement
| Movement. speed
:dlstance ! Pn585

Servomotor g gZ g g%{ g

Run Status
(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.

(4) 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 | Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
0000 to 0005 - 0000 Immediately Setup
Program JOG Movement Distance [Speed | [Position]| [Force ] Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 32768 Immediately Setup
Program JOG Movement Speed [Speed | [Position]| [Force ] Classification
Pn585 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 50 Immediately Setup
Program JOG Acceleration/Deceleration Time [Speed]| [Position]| [Force ] Classification
Pn5334 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
Pn536 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 time 1 Immediately Setup




7.5 Program JOG Operation (Fn004)

(5) 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

—g
MODE/SET

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

Press the UP or DOWN Key to display Fn004.

BN

-

e
DATA/4

Press the DATA/SHIFT Key for approximately one second. The
display shown on the left appears.

- —I

MODE/SET

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

O

I
— !

I

Press the UP or DOWN Key according to the first movement
direction of the operation pattern. After the preset waiting time,
the movement starts.

J | 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.

Turn the power supply OFF and ON again after executing program JOG operation.

. Utility Functions (FnOOO)
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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.
o « After initialization, turn OFF the power supply and then turn ON again to validate the
settings.
IMPORTANT

Note: Any value adjusted with Fn009, Fn00A, Fn00B, Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.
(1) Preparation

The following conditions must be met to initialize the parameter values.

* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be OFF.

(2) Operating Procedure

Use the following procedure.

Display after

259 Operation

Keys Operation

————7— | f20
1 [I_ T @ Press the MODE/SET Key to select the utility function.

I_' I—I I—, I—I DE/ET

2 II_ . Il ! U E, Press the UP or DOWN Key to select Fn005.
3 [ N 1 I ) Press the DATA/SHIFT Key for approximately one second.
= i = —g | The display shown on the left appears.
~ -~ DATA/4

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.

EFREMmC
< E ] ] | e

L J MODE/SET

—

5 | Turn the power supply OFF and ON again after initializing parameter settings.




7.7 Clearing Alarm History (Fn006)

7.7

Clearing Alarm History (Fn00G6)

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 (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Display after :
Step Operation Keys Operation

1 — I Press the MODE/SET Key to select the utility function.
(e

2 — - Press the UP or DOWN Key to select Fn006.
i [ (] [ Y

3 | —h Press the DATA/SHIFT Key for approximately one second.
N RN The display shown on the left appears.
; i Press the MODE/SET Key to clear the alarm history.

4 'l [l R | T 09 When the data is cleared, "donE" flashes on the display and
— —1— MODE/SET returns to the screen as shown on the left.

5 — mlimlls @ Press the 'DA.TA/SHIF T l§ey for approximately one second.
I () (1 ] [ 0—Q |"Fn006" is displayed again.

DATA/4

. Utility Functions (FnOOO)
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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
Item Specifications
Offset Adjustment Range 24t0+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 (Fn010) must be set to Write permitted (P.0000).
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7.8 Offset Adjustment of Analog Monitor Output (FNOOC)

(3) Operating Procedure

Use the following procedure to perform the offset adjustment of analog monitor output.

Step Dgg(lear)a/t?;t:r Keys Operation

1 M ”:II ”_,I ”_—I, Press the MODE/SET Key to select the utility function.

2 M I':II ’I_,I 'I_ Press the UP or DOWN Key to select Fn00C.

3 | | Press the DATA/SHIFT Key for approximately one second.
1 1_ g The display shown on the left appears.

4 'mlimlimli] Press the DATA/SHIFT Key. Offset data will be displayed
e as shown on the left.

5 ":II ":II ’I_,I I, Press the UP or DOWN Key to change the data.

6 | | Press the DATA/SHIFT Key to return to the screen as
Mo |0 shown on the left.

7 L1 @ Press the MODE/SET Key to switch to channel 2 (analog
N[O DE/ET monitor 2) monitor output.

8 'mlimlimlim Press the DATA/SHIFT Key. Offset data will be displayed
] N[N [H 23 as shown on the left.

9 ':I ":II ’I_,I I, Press the UP or DOWN Key to change the data.

10 e Press the DATA/SHIFT Key for approximately one second.
mlNlN= DTA/ "Ch2-0" is displayed, and then "Fn00C" is displayed again.

. Utility Functions (FnOOO)
N
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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.

(1) 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
Item 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.
(2) Preparation

The following condition must be met to adjust the gain of the analog monitor output.

* The write prohibited setting (Fn010) must be set to Write permitted (P.0000).
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7.9 Gain Adjustment of Analog Monitor Output (FN00D)

(3) Operating Procedure

Use the following procedure to perform the gain adjustment of analog monitor output.

Step

Display after
Operation

Keys

Operation

N
) () {

by
MODE/SET

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

i
I_H_II_IDI

Press the UP or DOWN Key to select Fn00D.

|
|1

Press the DATA/SHIFT Key for approximately one second.
The screen shown on the left will be displayed.

I

_

_
_

_

I

_

T—Y
DATA/4

Press the DATA/SHIFT Key. Gain adjustment data will be
displayed as shown on the left.

| |
[ [

Press the UP or DOWN Key to change the gain.

|
oy

Press the DATA/SHIFT Key to return to the screen as
shown on the left.

|
- I

Q—a)
T—g
MODE/SET

Press the MODE/SET Key to switch to channel 2 (analog
monitor 2) monitor output.

I
_
_
_
I
_

DATA/4

Press the DATA/SHIFT Key. Gain adjustment data will be
displayed as shown on the left.

[ [

Press the UP or DOWN Key to change the gain.

10

i
I_II_II_IDI

DATA/ <

Press the DATA/SHIFT Key for approximately one second.
"Ch2-G" is displayed, and then "Fn00D" is displayed again.

. Utility Functions (FnOOO)
N
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7.10 Automatic Offset-Signal Adjustment of the Motor Current
Detection Signal (FNnOOE)

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.

» Execute the automatic offset adjustment if the force ripple is too big when compared

» Be sure to perform this function while the servo ON signal (/S-ON) is OFF.
o with those of other SERVOPACKS.

IMPORTANT

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

The following conditions must be met to automatically adjust the offset of the motor current detection signal.
* The write prohibited setting (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.

(2) Operating Procedure

Use the following procedure.

Display after .
Step Operation Keys Operation
p— T — epRe
1 _ T @ Press the MODE/SET Key to select the utility function.
U L) () [ [ 7 &
2 | (ri= Press the UP or DOWN Key to select FnOOE.
U] 1 [ e Y
3 I~ ] Press the DATA/SHIFT Key for approximately one second.
[ [ ] [ P [ ) DTA/ The screen shown on the left will be displayed.
88 Press the MODE/SET Key to perform automatic offset
4 — ] Q adjustment. After the adjustment is completed, "donE"
[ [ ] [ P [ ) VD SET ﬂ;shes onttlllle 1difstplay and the screen returns to the message
shown on the left.
5 — e ] @ Press the DATA/SHIFT Key for approximately one second.
== ) o "FnOOE" is displayed again.




7.11 Manual Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOF)

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-
o tor performance could be affected.
Observe the following precautions when performing manual servo tuning.
IMPORTANT * 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 (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Step Dggg)a/t?::r Keys Operation
1 [ II: M II:II II—II II_—I, Press the MODE/SET Key to select the utility function.
2 |-z Press the UP or DOWN Key to select FnOOF.
(BN (]
— N First, adjust the phase-U offset (Cul-o0). Press the DATA/
3 | | N SHIFT Key for one second. The display shown on the left
[y () ]y [ ) will appear.
4 f 'l imlImiie 1 Press the DATA/SHIFT Key to display the phase-U offset
e amount.
Press the UP or DOWN Key to change the offset. Change
. —T— — the set value in increments of 10 in the direction where the
5 lnn nri force ripple decreases, and when you find the value where
] [ the force ripple is minimized, set that value.
Adjustable range: =512 to +511
6 h | ] Press the DATA/SHIFT Key.
[ (NI [l | ©—Q | The display shown on the left appears.
b — 1= ) DATA/d
— 5 Next, adjust the phase-V offset (Cu2-0). Press the MODE/
7 Il | E I A SET Key for one second. The display shown on the left will
= o - J MODE /SET appear.
8 [ Hltalim ] Ca] | Press the DATA/SHIFT Key to display the phase-V offset
(] (][N TA/ amount.
Press the UP or DOWN Key to change the offset. In the
same way you adjusted the phase-U offset, change the set
9 f il e ] value in increments of 10 in the direction where the force
[N [ 1 [ ripple decreases, and when you find the value where the
force ripple is minimized, set that value.
Adjustable range: =512 to +511

. Utility Functions (FnOOO)
N

7-19
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(cont'd)
Display after .
Step Operation Keys Operation
10 — miimli Press the DATA/SHIFT Key for approximately one second.
=y "Cu2-0" is displayed, and then "FnOOF" is displayed again.
Repeat steps 3 through 10 a number of times using a smaller amount of change than was previously used* to
1 ;
make fine adjustments to the offsets.

*  Examples of the amount to adjust the offsets
* First time: Increments of 10
* Second time: Increments of 5
* Third time: Increments of 1
The above values are a rough guide. Adjust the amount to adjust the offset and the number of times to
repeat the changes according to your system.
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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 (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
Fn0O0B 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\;Igarrllaulal 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)
N
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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.)

Display after .
Step Operation Keys Operation
— — B8
1 _ Inrnri @ Press the MODE/SET Key to select the utility function.
AMNLHUET | e
2 [y | B T Press the UP or DOWN Key to select Fn010.
[l A Y
3 f ' Imlimiimlin ] Press the DATA/SHIFT Key for approximately one second.
[N (W) [ (R The display shown on the left appears.
—T—T—T— 5 Press the UP or DOWN Key to set a value:
4 nenrnefol P.0000: Write permitted [Factory settin;
[ (] () [  Write permitted [Factory setting]
L J P.0001: Write prohibited
Press the MODE/SET Key to register the value. When the
—T—T—T— N =8 setting has been completed, "donE" flashes on the display
5 I | | @ and the screen returns to the state shown on the left.
;I ) ) [ J | wvooesser Note: If any value other than P.0000 or P.0001 is set,
"Error" will be displayed on the screen.
6 | Turn the power supply OFF and ON again after executing write prohibited setting.

Note: To make the setting available, change the setting to P.0000 as shown in step 4.
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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 SERVOPACKs.

Preparation

There are no tasks that must be performed before the execution.

Operating Procedure

Use the following procedure.

Step

tion

Display after Opera-

Keys

Operation

{1

v—u
MODE/SET

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

{1

Press the UP or DOWN Key to select Fn011.

:‘:]
L

DATA/«

Press the DATA/SHIFT Key for approximately one second
to display the servomotor voltage and model codes.

|
I,

(7
I

N
I 1

—
p—

1
|

-~
—

=

Servomotor Voltage

Servomotor Model

Data

Type

Data

Model

01 200 VAC

40 |Linear motor

02 400 VAC

I
_

7
__
N/

MODE/SET

Press the MODE/SET Key to display the servomotor capac-

1ty.

Il
] [

|
_
—_

-

:‘:]
L

|: Servomotor capacity in units of 10 W

The above example indicates 100 W.

|

_J{IJ

B

MODE/SET

Press the MODE/SET Key to display the encoder type and

the number of divisions of linear scale's pitch.

.

A\
) ()

Encoder Type

No. of Divisions

Data Type

Data

Resolution

00 |Incremental

8

256

01 Absolute

12

4096

— 0]

—
—

G
MODE/SET

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

device is being used.

i
R )

p——

|
|

—:Code for custom orders

DATA/4

Press the DATA/SHIFT Key for approximately one second.

"Fn011" is displayed

again.

. Utility Functions (FnOOO)
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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 [ — I ) Press the MODE/SET Key to select the utility function.
(][5 [ L ’ !
2 — Sl N Press the UP or DOWN Key to select Fn012.
o (] O O [ Y
3 mlimliml ] Press the DATA/SHIFT Key for approximately one second

b
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to display the SERVOPACK software version number.
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Press the MODE/SET Key to display the encoder software

version number.

Note: If the MODE/SET Key is pressed again, a pre-pro-
grammed display will appear. The display will
change as follows: 0.0000 — S.FFFF — F.FFFF.
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DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn012" is displayed again.




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 (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Step Dgggi);t?;t:r Keys Operation
1 [ rrnr @ Press the MODE/SET Key to select the utility function,
[ 1 () () [ e 4 Y ‘
— MODE/SET
2 I,: ] II:II II I—'I Press the UP or DOWN Key to select Fn014.
3 f e Press the DATA/SHIFT Key for approximately one second.
l:l' = The display shown on the left appears.
4 f cClalnzi- Press the UP or DOWN Key to select the option module to
(] A ] L be cleared.
5 [ ] 1" Press the MODE/SET Key for approximately one second.
U ) (L A The display shown on the left appears.
) Press the MODE/SET Key again. The alarms in option
6 Ninlinls module will be cleared.
[l X = DE /ET The "donE" flashes on the display and the screen returns to
the message shown on the left.
7 [ — N 1 I‘ @ Press the DATA/SHIFT Key for approximately one second.
T (O A o "Fn014" is displayed again.
~ 7 DATA/-
8 | Turn the power supply OFF and ON again after resetting configuration errors in option modules.
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7 Utility Functions (FnOOO)

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.0OC0 . 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).

Vibration detection level (Pn384 [mm/s]) x Vibration detection sensitivity (Pn311 [%])
100

Detection level =

* 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 (Fn010) must be set to Write permitted (P.0000).
* The test without a motor function must be disabled (Pn00C.0 = 0).

(2) Operating Procedure

Use the following procedure.

Display after

SiE Operation

Keys Operation

Press the MODE/SET Key to select the utility function.
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7.16 Vibration Detection Level Initialization (Fn01B)

(cont'd)
Display after ;
Step Operation Keys Operation
2 I— 1 L' Press the UP or DOWN Key to select Fn01b.
=
3 o 1 Press the DATA/SHIFT Key for approximately one second.
":’. HE 1= The display shown on the left appears.

4 |
]
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Display flashes.

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.

Notes:

* Operate the SERVOPACK with the references that will
be used for actual operation.

« If the servomotor is moving at 10% or less of the maxi-
mum speed, "Error" will be displayed.

H—9
MODE/SET

Press the MODE/SET Key again after a suitable time to
complete detection and update the setting. If the setting is
successfully completed, “donE” will be displayed. If the
setting cannot be successfully completed, “Error” will be
displayed.
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b)

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 I
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7 Utility Functions (FnOOO)

7.17 Display of SERVOPACK and Servomotor ID (FNnO1E)

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.

The digital operator (model: JUSP-OP05A-1-E) or SigmaWin+ engineering tool is required to execute this

function.

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

Items 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 or serial converter unit serial number
Linear scale or serial converter unit manufacturing date
Linear scale type/resolution

Safety Option Module
D’

Safety Option Module model

Safety Option Module serial number
Safety Option Module manufacturing date
Safety Option Module ID number

Feedback Option Mod-
ule ID”

Feedback Option Module model

Feedback Option Module serial number (Reserved area)
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
Fno1B:Viblvl Init (=) utility function.
1 Fn0O1E:SvMotOp ID

Fn020:S-0rig Set
Fn030:Soft Reset

Use the or Key to move through the list and
select FnO1E.

Serial number —
SERVOPACK model

BB -SvMotOp ID-
Driver
2 SGDV-R70A05A «—

DATA

D00241234590001 <—
07‘. 04 200AV, SOXV

T I |
Manufacturing SERVOPACK  Motor

Press the Key.
The display changes to the FnO1E execution display.

The SERVOPACK ID information is displayed. Use
the or Key to scroll left and right and to

view other information.

date input voltage  capacity
Motor order number.
Servomotor model _I
BB -SvMotOp I|D- 