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About this Manual

This manual describes information required for designing, testing, adjusting, and maintaining large-capacity

models of servo systems in the Z-V series.

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

Servomotor

A 2-V-series SGMVV servomotor

Multi-winding drive unit

A Z-V-series JUSP-MDOD multi-winding drive unit

SERVOPACK A X-V-series SGDV-OO0J servo amplifier
Converter A X-V-series SGDV-COA converter
Servo Drive A set that includes a servomotor, a SERVOPACK, and a converter

Multi-winding drive system

A set that includes a servomotors, multi-winding drive unit, SERVO-
PACK, and converter

Servo System

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

Analog pulse model

A multi-winding drive unit with an analog voltage or pulse train refer-
ence interface

A multi-winding drive unit with a MECHATROLINK-II communica-

M-Il madel tions reference interface
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 SERVOPACK.

Main circuit

The circuit related to the main circuit power supply and control power
supply

Main circuit power supply

The power supply input to the SERVOPACK (P and N terminals) and
converter (L1, L2, and L3 terminals)

Control power supply

The power supply input to the multi-winding drive unit (CN7A/B),
SERVOPACK (CN103, CN104), and converter (CN101)

Cursor

Input position indicated by Digital Operator

IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

o * Indicates important information that should be memorized, as well as precautions, such as

alarm displays, that do not involve potential damage to equipment.

IMPORTANT



B Notation Used in this Manual

* Notation for Reverse Signals

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

Notation Example
BK =/BK

* Notation for Parameters

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

» Parameters for Numeric Settings

: Speed control : Position control : Torque control

[ Control methods for which the parameter applies.

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

Parameter
number

/ Indicates the Indicates the Indicates when a Indicates the

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

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

n.00O0O Uses the absolute encoder as an
Factory settin absolute encoder.

Pn002 [ Yy gl After restart Setup
n.0100 Uses the absolute encoder as an

incremental encoder. \

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

Notation Example

Digital Operator Display (Display Example for Pn002)

Digit Notation Setting Notation
nh.O000O0 Notation Meaning Notation Meaning
T . Indicates the value for the Pn002.0 = x |Indicates that the value for the
Tstdigit Pn002.0 |4 digit of parameter Pn002. || or n.0CICx | 1st digit of parameter Pn002 is x.
Indicates the value for the Pn002.1 = x |Indicates that the value for the

2nd digit Pn002.1 " |9nq gigit of parameter Pn002. | or n.CICIXC] | 2nd digit of parameter Pn002 is x.

3rd diait Pn002.2 Indicates the value for the Pn002.2 = x |Indicates that the value for the
9 ) 3rd digit of parameter Pn002. || or n.COxOO | 3rd digit of parameter Pn002 is x.

. Indicates the value for the Pn002.3 = x |Indicates that the value for the
4th digit Pn002.3 |41, digit of parameter Pn002. || or n.xOO |4th digit of parameter Pn002 is x.




B Manuals Related to the -V Large-Capacity Models

Refer to the following manuals as required.

Name
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Models and
Peripheral
Devices

Ratings and
Specifications

System
Design

Panels and
Wiring

Trial
Operation

Trial
Operation
and Servo
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Maintenance
and
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-V Series User’s Manual
For Use with Large-Capacity
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Rotational Motors

(No. SIEP S800001 85)
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User’s Manual
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User’s Manual
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(No.: TOBP C710829 07)
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Safety Precautions
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(No.: TOBP C730800 00)




Vi

B Trademarks

MECHATROLINK is a trademark of the MECHATROLINK Members Association.

B Safety Information

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

equipment and systems.

/\ WARNING

/\ CAUTION

Q) 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

These safety precautions are very important. Read them before performing any procedures such as checking
products on delivery, storage and transportation, installation, wiring, operation and inspection, or disposal. Be
sure to always observe these precautions thoroughly.

/\ WARNING

» Never touch any rotating motor parts while the motor is running.
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 product.

» Never touch the inside of a multi-winding drive unit, SERVOPACK, or converter.
Failure to observe this warning may result in electric shock.

» Do not remove the front cover of the power supply terminals while the power is ON.
Failure to observe this warning may result in electric shock.

» Do not touch any terminals while the CHARGE lamp on the SERVOPACK or converter is lit either
immediately after the main circuit power supply is turned OFF or after a dielectric strength test.
Refer to 3.1.5 Discharging Time of the Main Circuit’s Capacitor for the discharge time of the main
circuit capacitor.

Residual voltage may cause electric shock.

» Follow the procedures and instructions provided in this manual for trial operation.

Failure to do so may result not only in faulty operation and damage to equipment, but also in personal injury.

» The output range of the rotational serial data for the absolute position detecting system used for
2-V large-capacity servo drives is different from that of earlier systems for 12-bit and 15-bit encod-
ers. As a result, the infinite-length positioning system of the X servo drives must be changed for use
with -V large-capacity servo drives. Be sure to make the system modifications.

» The multi-turn limit value need not be changed except for special applications.

Changing it inappropriately or unintentionally can be dangerous.

« If the Multiturn Limit Disagreement alarm occurs, check the setting of parameter Pn205 in the multi-
winding drive unit to be sure that it is correct.

If Fn013 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the encoder. The
alarm will disappear even if an incorrect value is set, but incorrect positions will be detected, resulting in a
dangerous situation where the machine will move to unexpected positions.

» Do not remove the front cover, cables, connectors, or optional items from the front of the SERVO-
PACK and the converter while the power is ON.

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

» Do not damage, press, exert excessive force on, or place heavy objects on the cables.
Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.

* Do not modify the product.

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

» Provide an appropriate braking device on the machine side to ensure safety. The holding brake on
a servomotor with a brake is not a braking device for ensuring safety.

Failure to observe this warning may result in injury.

* Do not come close to the machine immediately after resetting a momentary power loss. The
machine may restart unexpectedly. Take appropriate measures to ensure safety against an unex-
pected restart.

Failure to observe this warning may result in injury.

» Do not wire the regenerative resistor unit incorrectly. Never short-circuit the B1 and B2 terminals.
Failure to observe this warning may result in fire or damage to the product.

9 » Always connect the ground terminals (@) on the multi-winding drive unit, SERVOPACKS, and con-
verters to ground poles (10 Q or less.).
Improper grounding may result in electric shock or fire.

Vii
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/A\ WARNING

®

» Be sure to connect the servomotor’s built-in thermostat to the host controller or to the main circuit
magnetic contactor’s operation circuit.
Failure to observe this warning may result in injury, fire, or damage to the product.

» Usage Example 1:
In this example, the output signal from the thermostat is received by the host controller if the thermostat is
activated and the host controller turns OFF the servo.

Main circuit
magnetic
contactor

Main circuit % Multi-winding Thermostat

power supply e drive unit,
SERVOPACKSs,
and converters

L]
% Servo OFF

Host controller

» Usage Example 2:
In this example, the main circuit magnetic contactor’s operation circuit is activated or the output signal

from the thermostat is received by the host controller if the thermostat is activated and the main circuit

magnetic contactor is turned OFF.
Main circuit
magnetic
contactor
Main circuit —/:/“— M(ljJI?i-windlitng
ower suppl . | rive unit,
P PRy SERVOPACKS,

and converters

Main circuit
magnetic contactor

Host controller or main circuit
magnetic contactor’s operation circuit

« 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 product.




B Storage and Transportation

/\ CAUTION

» Do not store or install the product in the following locations.
Failure to observe this caution may result in fire, electric shock, or damage to the product.
» Locations subject to direct sunlight
» Locations subject to temperatures outside the range specified in the storage/installation temperature con-
ditions
* 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 product by the cables, motor shaft, or terminal box 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.

B |[nstallation

/\ CAUTION

» Never use the product in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.
Failure to observe this caution may result in electric shock or fire.

» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury or malfunction.

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

» Be sure to install the product in the correct direction.
Failure to observe this caution may result in malfunction.

* Provide the specified clearances between the multi-winding drive unit, SERVOPACKS, converters,
control panel, and other devices.
Failure to observe this caution may result in fire or malfunction.

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




®m  Wiring

/\ CAUTION

Be sure to wire correctly and securely.
Failure to observe this caution may result in motor overrun, injury, or malfunction.

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 for the multi-winding drive unit, SERVOPACKS, or con-
verters together with the I/O signal cables or the encoder cables in the same duct. Keep them sep-
arated by at least 30 cm.

Failure to do so may result in malfunction.

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

Use the bus bars that are included with the converter, and connect the P and N terminals on the
SERVOPACK and converter securely.

The maximum wiring length is 3 m for 1/O signal cables, 50 m for servomotor main circuit cables
and encoder cables, and 10 m for the control power supply cables (+24 V and 0 V).

Be sure to observe the following precautions when wiring the main circuit terminals and connectors
on a multi-winding drive unit, SERVOPACK, or converter.

* Do not turn ON the power to a multi-winding drive unit, SERVOPACK, or converter until all wiring,
including the wiring to the main circuit terminals, has been completed.

* Remove detachable main circuit terminals from the multi-winding drive unit, SERVOPACK, and con-
verter prior to wiring.

* Insert only one power line per opening in the main circuit terminals.

» Make sure that no part of the core wire comes into contact with (i.e., short-circuits) adjacent wires.

Install a battery at either the host controller or the multi-winding drive unit but not both.

It is dangerous to install batteries at both ends simultaneously, because that sets up a loop circuit between the
batteries.

Always use the specified power supply voltage.

An incorrect voltage may result in fire or malfunction.

Always use the correct polarity (P and N) between the SERVOPACK and converter.
Incorrect polarity may cause ruptures or damage.

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

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

Take appropriate and sufficient countermeasures for each form of potential interference when
installing systems in the following locations.
+ 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 product.
Do not reverse the polarity of the battery when connecting it.
Failure to observe this caution may damage the battery, multi-winding drive unit, or servomotor, or cause an
explosion.
Wiring or inspection must be performed by a technical expert.
Use a 24-VDC control power supply with double insulation or reinforced insulation.




B Operation

/\ CAUTION

» Always use the servomotor, multi-winding drive unit, SERVOPACK, and converter in one of the
specified combinations.
Failure to observe this caution may result in fire or malfunction.

» Conduct trial operations on the servomotor alone, with the motor shaft disconnected from the
machine to avoid 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 damage to the product.

» Before starting operation with a machine connected, change the settings to match the parameters
of the machine.
Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

* Do not frequently turn power ON and OFF.

* Frequently turning power ON and OFF causes elements inside the multi-winding drive unit, SERVO-
PACKs, and converters to deteriorate. Do not use the system with an application that requires frequently
turning power ON and OFF.

+ After the actual operation starts, the allowable interval for turning power ON and OFF is one hour or lon-
ger.

* When using JOG operations (Fn002) origin search operations (Fn003), or EasyFFT operations
(Fn206), the dynamic brake function does not work for reverse overtravel or forward overtravel.
Take necessary precautions.

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

» 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.
» Before you start operation, always set the moment of inertia ratio (Pn103) correctly.
Setting to an incorrect moment of inertia ratio may cause vibration.

* Do not touch the SERVOPACK or converter heat sink, regenerative resistor, or motor while power
is ON or soon after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.
» Do not make any extreme adjustments or setting changes of parameters.
Failure to observe this caution may result in injury or damage to the product due to unstable operation.

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

Failure to observe this caution may result in damage to the product, fire, or injury.
* Do not use the holding brake of the servomotor for braking.
Failure to observe this caution may result in malfunction.
» 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

» Never disassemble a multi-winding drive unit, SERVOPACK, or converter.
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 multi-winding drive unit, resume operation only after copying the previous
multi-winding drive unit parameters to the new multi-winding drive unit.

Failure to observe this caution may result in damage to the product.
» Be sure to eliminate static electricity before operating buttons and switches inside the plastic cover.
Failure to observe this caution may result in damage to the product.

Xi



B Disposal

/\ CAUTION

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

B General Precautions

Observe the following general precautions
to ensure safe application.

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

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

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

Xii



Warranty

(1) Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called “delivered product”) is one year from
the time of delivery to the location specified by the customer or 18 months from the time of shipment from the
Yaskawa factory, whichever is sooner.

Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs
during the warranty period above. This warranty does not cover defects caused by the delivered product reach-
ing the end of its service life and replacement of parts that require replacement or that have a limited service
life.

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

1.

W\ R W N

6.

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

. Causes not attributable to the delivered product itself
. Modifications or repairs not performed by Yaskawa
. Abuse of the delivered product in a manner in which it was not originally intended

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

ment from Yaskawa

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

Limitations of Liability

1.

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

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

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

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

chasing the appropriate product for the intended application. The use thereof does not guarantee that there
are no infringements of intellectual property rights or other proprietary rights of Yaskawa or third parties,
nor does it construe a license.

. Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights

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

Xiii
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3)

(4)

Suitability for Use

1.

6.

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.



Harmonized Standards

B North American Safety Standards (UL)

Name (Model) UL Standards (UL File No.) Mark

C UL Us
LISTED

SERVOPACKSs (SGDV-O0O0J),

converters (SGDV-COA) ULS08C (E147823)

Multi-winding drive units (JUSP-MDOD) UL508C (E147823)

M\ us

Servomotors (SGMVV) UL1004 (E165827)

B European Directives

Name (Model) European Directives Harmonized Standards
Machinery Directive EN ISO13849-1: 2008,
2006/42/EC EN 954-1
Multi-winding drive units (JUSP-MDOD), N EN 55011 group 1 class A,
SERVOPACKs (SGDV-O0O0J), T Tectve EN 61000-6-2,
converters (SGDV-COA) EN 61800-3
Low Voltage Directive EN 50178,
2006/95/EC EN 61800-5-1
EMC Directive EN 55011 group 1 class A,
2004/108/EC EN 61000-6-2,
Servomotors (SGMVV) EN 61800-3
Low Voltage Directive EN 60034-1,
2006/95/EC EN 60034-5/A1
B Safety Standards
Name (Model) Safety Standards Standards
EN ISO13849-1: 2008,
Safety of Machinery EN 954-1,
IEC 60204-1
SERVOPACKSs (SGDV-O00J) IEC 61508 series,
Functional Safety IEC 62061,
IEC 61800-5-2
EMC IEC 61326-3-1

XV
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B Safe Performance

Items Standards Performance Level

Safety Integrity Level [FC 61308 SIL2

IEC 62061 SILCL2
Probability of Dangerous Failure per Hour Eg géggf’ Izglff%l g;(SII()I:‘;)[l/h]
Category EN 954-1 Category 3
Performance Level EN ISO 13849-1 PL d (Category 3)
I(\BAr?::nEIme to Dangerous Failure of Each EN ISO 13849-1 MTTFd: High
Average Diagnostic Coverage EN ISO 13849-1 DCave: Low
Stop Category IEC 60204-1 Stop category 0
Safety Function IEC 61800-5-2 STO
Proof test Interval IEC 61508 10 years
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1 Outline

1.1 X-V Large-Capacity Multi-Winding Drive Unit, SERVOPACKs
and Converters

The X-V-series servo drives were designed for applications that require high-speed, high-frequency position-
ing. They can quickly maximize machine performance to help improve productivity.

1.2 System Configuration Diagram

A multi-winding drive system consists of a multi-winding drive unit, SERVOPACKSs, converters, and a multi-winding
servomotor.

The functions of the multi-winding drive unit, SERVOPACKs, and converters are described below.

* Multi-winding Drive Unit
The multi-winding drive unit is connected to the encoder of a servomotor and it performs position, speed, or torque
control.
It controls the SERVOPACKSs through local communications cables.

* SERVOPACKSs and Converters
The SERVOPACKSs and converters drive the servomotor based on references they receive from the multi-winding drive
unit.

The following figure shows a system configuration example.

Encoder cable

|
S |
Multi-winding I
drive unit 1 Converter SERVOPACK Local
1 - SlEs . communications
= == cable
Control power supply == | a
Host controller | g
7 - | il .
1 M | - oto S8 o Lm
[oR|RS] .
B © Motor cable
@ = = = =] @ oM M M
8 8

Type of References
Analog voltage or
pulse train references

iy

Regenerative
resistor unit

— Local
L olfe ° 3 communications
B == =" 15l | cable
Bi. o
a
! a
AL
[oRjNG]
[oRjao)
Control power supply and e 8 B E @ |los®8 © F ®
main circuit power supply ) olocg:ole
Multi-winding
Motor fan
servomotor
power supply
Regenerative Dynamic brake unit

resistor unit



1.3 Part Names

1.3 Part Names

1.3.1 Multi-Winding Drive Unit Part Names

The part names of the multi-winding drive unit are given below.

o)

' ﬁIAHA <__ @
o——Es P
— 0
— ®
®
®
D
2 W)
No. Name Description Reference
Control power supply input | CN7A is the 24 VDC (x15%) input connector.
® |connectors (CN7A and CN7B takes the same input, but it is normally not
CN7B) necessary to connect it.
. Shows the status of the multi-winding drive sys-
@ | Panel display tem with a seven-segment LED display.
Personal computer connec- A USB connector L}sed to connect a personal com-
©) puter. Use the special personal computer cable to
tor (CN4) .
make the connection.
® Digital operator connector Used to connect to a digital operator or personal
(CN54) computer (RS422).
Connectors .
® (CN9A and CN9B) Do not connect anything to these connectors.
® Connector for I/O signals Used to connect sequence 1/O signals.
(CN1)
@ | Encoder connector (CN21) | Connects to the encoder cable.
CN22 connector Do not connect anything to this connector.
® | CN3 connector Do not connect anything to this connector.
Local communications con-
©) nectors (CN41A and CN41B) Used to connect the SERVOPACKs.
Gives the product model number and ratings. It is
® |Nameplate attached to the side of the unit.
@ |Model number Gives the model number of the multi-winding

drive unit.

ﬂ Outline
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1 Outline
1.3.2 SERVOPACK Part Names

(cont'd)
No. Name Description Reference
® |Rotary switch (S1001) Do not use this switch. -
® | DIP switch (S1002) Do not use this switch. -
MS1 LED indicator This indicator cannot be used. -
® |MMA, MM2, MM3, and MM4 Lights green when local communications are 3
LED indicators ready.
® | Panel operator keys Used to set parameters. 2.1 Overview
@ | Ground terminal gzeil;;) ‘I:)Or(;eoc:jdg?}il?:tt::g;;?l shock. 3.1 Main Circuit Wiring

1.3.2 SERVOPACK Part Names
This section describes the part names of SERVOPACKs.

Use a SERVOPACK together with a converter. For details, refer to 1.7 Combinations for Multi-Winding Drive
Systems.

Note: For the purpose of this description, the SERVOPACK is shown with the front cover removed. Always keep the front
cover attached when using the SERVOPACK.

®
@
, , ©® "o o
With plastic cover open @ A — ®
® _ »sev-eT
O o——
\ / ° —*ng
5, i ®
Hiik 0 B_ @ @
®__’%uuuu S ¢ ® i : o
9) noon e ‘ 01s i - @
oo 0 0 |
[:]l][:]l]nn[:]ﬂﬂ " ®© © _@] %
000000000000 =z
® ®
B)
®
No. Name Description Reference
® | DIP switch (S3) Do not use this switch. -
@ | Rotary switch (S2) Do not use this switch. -
o) Power LED indicator Indicates that the control power is being supplied
(POWER) (green).
@ | CN5 connector Do not use this connector. -




1.3 Part Names

(cont'd)
No. Name Description Reference
. Indicates the servo status with a seven-segment
® | Panel display LED display.
Indicates the SERVOPACK model and ratings.
© |Nameplate Located on the side of the SERVOPACK. B
@ |Input voltage - -
SERVOPACK model Indicates the model number of the SERVOPACK. | 1.6 Model Designations
® | Serial number - -
Used for ON/OFF control of the magnetic contac-
® Dynamic brake unit tor in the dynamic brake unit. Connect this con- |
connector (CN115) nector to terminals DBON and DB24 on the
dynamic brake unit.
Control power input Used to input 24 VDC (£15%). CN103 and
® | connectors CN104 are equivalent inputs. It is normally not -
(CN103 and CN104) necessary to connect CN104.
SERVOPACK-converter 1/0O .
® connector (CN901) Connect this connector to CN901 on the converter. | —
Lights (orange) when the main circuit power sup-
ply is ON and stays lit as long as the internal
- capacitor remains charged. Therefore, do not touch |
® | Charge indicator the SERVOPACK even after the power supply is
turned OFF if the indicator is lit. It may result in
electric shock.
@ Main circuit DC voltage input | Connect these terminals to P and N on the con- _

terminals (P and N)

verter.

Dynamic brake unit

Use these terminals to connect the dynamic brake

® | connection terminals unit. -

(DU, DV, and DW) Do not connect servomotors to these terminals.
® | Ground terminal E}fozlll(re to connect to protect against electrical 3.1 Main Circuit Wiring
@ |Plunger Do not use this plunger. -
CN3 connector Do not use this connector. -

Communications LED . . "
® indicator (COM) Lights green during local bus communications. -
@ | CN7 connector Do not use this connector. -

CNO6A: Connect this connector to the multi-wind-

o Local communications con- ing drive unit. B

nectors (CN6A and CN6B) | CN6B: Connect this connector to terminating

resistance.
@ | /O signal connector (CN1) | Used for sequence 1/O signals. 3.3 I/O Signal Connections
go??ec\svisafeti f“‘.w“(t’}? devf“ie' - he | 3:3:2 SERVOPACK Safety

@ | Connector for safety function ote: SE&}S‘; AuCSIIEg ’t}el iﬁ ¢ yf‘;ncflon;.use, € | Function Signal (CN8)

devices (CN8) ; with the safety function s Names and Functions

jumper connector (provided as an acces- .
. 5.11 Safety Function
sory) inserted.

@ | CN2 connector Do not use this connector. -
® |+, -terminals Do not connect anything to these terminals. -
® Servomotor terminals Connect the main circuit cable (power line) for 3.1 Main Circuit Wiring

(U, v, w)

servomotor.
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1.3.3 Converter Part Names

1.3.3 Converter Part Names

This section describes the parts of a converter.

Use a converter together with a SERVOPACK. For details, refer to 1.7 Combinations for Multi-Winding Drive
Systems.

Note: For the purpose of this description, the converter is shown with the front cover removed. Always keep the front
cover attached when using the converter.

Converter
SGDV-COAS5EDA

© ) o
O —— YASKAWA
o—pll | e °
o0 o
g :
®
® ok Lot
) ——————————08R mewQOmrmr
o K\ o @
®— , =
SNz 19)|e
@ = b ] @
® ?ﬂ D & éj S "O|(C
o
® =ilel@)l@) @ @0
® ®
o ® [}
@— D||O||E S >
]
L1 L2 L3 @
L1
No. Name Description Reference
® |Nameblate Indicates the converter model and ratings. Located
P on the side of the converter.
Control power input . R
@ connector (CN101) Used to connect the control power input. 3.1 Main Circuit Wiring
Control power output These connectors output 24 VDC to the SERVO-
® | connectors PACK. CN103 and CN104 are equivalent outputs. |—
(CN103 and CN104) It is normally not necessary to connect CN104.
® SERVOPACK-converter /O | Connect this connector to CN901 on the SERVO- |
connector (CN901) PACK.

Lights (orange) when the main circuit power sup-

ply is ON and stays lit as long as the internal

® |Charge indicator capacitor remains charged. Therefore, do not touch |
the converter even after the power supply is turned

OFF if the indicator is lit. It may result in electric

shock.

DC reactor terminals for 3.10.3 Connecting a Reac-
® | harmonic suppression Connect a DC reactor for harmonic suppression. | for for Harmonic Suppres-

(&1and ©2) sion

Main circuit power supply L . R
@ terminals (L1, L2, and L3) Used for main circuit power supply input. 3.1 Main Circuit Wiring
Ground terminals fheo(s:llire to connect to protect against electrical 3.1 Main Circuit Wiring

Input voltage - -

Converter model Indicates the model number of the converter. -

SEANCINC

Serial number - -




1.3 Part Names

(cont'd)
No. Name Description Reference
® Converter LED indicator Lights (green) when the converter is ready tobe |
(C-RDY) used for operations.
® Converter LED indicator Lights (red) when the converter’s heat sink is B
(OVERHEAT) overheated.
I Lights (red) when the voltage between the main
Converter LED indicator Lo . .
®@ (CHRG-ERR) circuit’s DC voltage output terminals P and Nis |-
abnormal.
® Converter LED indicator Lights (red) when an error occurs while the con- |
(FANSTOP) verter fan is running.
® Converter LED indicator Lights (red) when an error occurs when the inrush |
(MC-FAULT) current limit relay is used.
® Main circuit DC voltage Connect these terminals to P and N on the SER- |
output terminals (P and N) VOPACK.
Regenerative resistor 3.8 Selecting and Connect-
connecting terminals Connect external regenerative resistors. ing a Regenerative Resistor

(B1 and B2)

Unit

1-7



1-8

1 Outline

1.4.1 Ratings

1.4

1.4.1
(1)

Ratings and Specifications of a Multi-Winding Drive System

This section gives the ratings and specifications of a multi-winding drive system.

Ratings
Multi-Winding Drive Unit Ratings

The ratings of the multi-winding drive unit are given below.

Model (JUSP-MDLID) 3D

Control Power Supply 24 VDC (+15% to -15%), 0.6 A

Overvoltage Category 111

Ratings of SERVOPACKSs and Converters

Ratings of SERVOPACKSs and converters are as shown below.

SERVOPACK Model SGDv-O0000 101J
Converter Model SGDV-CoAOOOO 5EDA
Continuous Output Current [Arms] 98
Instantaneous Max. Output Current [Arms] | 230
Regenerative Resistor Unit” External
Dynamic Brake Unit External

Main Circuit Power Supply

Three-phase, 380 to 480 VAC, -15% to 15%, 50/60 Hz

Control Power Supply

24 VDC, +15%

Overvoltage Category

m

*  Refer to 3.8 Selecting and Connecting a Regenerative Resistor Unit for details.



1.4 Ratings and Specifications of a Multi-Winding Drive System

1.4.2 Basic Specifications
(1) Multi-Winding Drive Unit Specifications

Feedback Encoder: 20-bit (incremental or absolute)
Surrounding Air Tem- o o
perature 0°Cto+35°C
Storage Temperature -10°C to +85°C
Ambient Humidity 90% RH or less
— With no freezing or condensation
Storage Humidity 90% RH or less
Vibration Resistance 4.9 m/s2
Operating | Shock Resistance 19.6 m/s?
Conditions
Protection Class IP10 The environment must satisfy 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 1,000 m or less
Free of static electricity, strong electromagnetic fields, magnetic fields or
Others NS
exposure to radioactivity
Mounting Base-mounted
Approximate Mass 2.6 kg
Connectable SERVOPACKs Two, large-capacity -V SERVOPACKSs
gxgr;(icuon Method with SERVO- Two serial communications ports (Each SERVOPACK is connected 1:1.)

1:5000 (The lower limit of the speed control range must be lower than the

ntrol Ran . -
Speed Control Range point at which the rated torque does not cause the servomotor to stop.)

Load 0 0 . 0
Regulation 0% to 100% load: £0.01% max. (at rated speed)
Speed Voltage
Regula- . +10%: 0°
Perfor- tiong*1 Regulation Rated voltage £10%: 0% (at rated speed)
mance Temperature o, 0
Regulation 25 £25°C: £0.1% max. (at rated speed)

Torque Control
Tolerance +1%
(Repeatability)

Soft Start Time Setting |0 to 10 s (Can be set individually for acceleration and deceleration.)

1-9



1 Outline

1.4.2 Basic Specifications

(cont'd)
Phases A, B, and C: Line driver
Encoder Output Pulses Encoder output pulses: User specified.
Fixed Input | Encoder absolute data request (SEN)
Number of 7
Channels
* Servo ON (/S-ON)
* Proportional control (/P-CON)
* Forward run prohibited (P-OT) and reverse run prohib-
ited (N-OT)
+ Alarm reset (/ALM-RST)
Input Sig- » Forward external torque limit (/P-CL) and reverse
nals That external torque limit (/N-CL)
Can Be Allo- Functions « Internal set speed control (/SPD-D, /SPD-A, /SPD-B)
cated * Control selection (/C-SEL)
* Zero clamping (/ZCLAMP)
* Reference pulse inhibit (/INHIBIT)
* Gain selection (/G-SEL)
* Reference pulse input multiplication switching
. (/PSEL)
VO Signals | se- Signal allocations can be performed, and positive and
quence negative logic can be changed.
Inputs Foed
ixe
Outputs Servo alarm (ALM) and alarm code (ALO1, ALO2, ALO3)
Number of 3
Channels
* Positioning completion (/COIN)
» Speed coincidence detection (/V-CMP)
* Rotation detection (/TGON)
Output * Servo regdy (/S-RDY)
Signals That  Torque .111’1’.11'[ detec‘tlon (/CLT)
Can Be * Speed limit detection (/VLT)
Allocated Functions « Brake (/BK)
* Warning (/WARN)
* Near (/NEAR)
* Reference pulse input multiplication switching output
(/PSELA)
Signal allocations can be performed, and positive and
negative logic can be changed.
Interface Digital operator (Model: JUSP-OP05A-E),
personal computer (can be connected with SigmaWin+)
RS422A | 1:N
Commu- | Communica- |N = Up to 15 stations possible at RS422A port
nications | tions
Communi- | (CN54) -
- Axis
cations Address Set b ¥
Function ! ¢t by parameter
Setting
USB Interface Personal computer (can be connected with SigmaWin+)
Commu- [ Gommunica-
nications | tions Complies with standard USB 1.1. (12 Mbps).
(CN4) Standard
Indicators MSI1, MN1, MN2, MN3, and MN4 LED indicators
tions Switches Four push switches

Analog Monitor (CN1)

Number of points: 2

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

Accuracy: £20 mV (Typ)

Max. output current: £10 mA

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




1.4 Ratings and Specifications of a Multi-Winding Drive System

(cont'd)

* Included.
f 2
Dynamic Brake (DB) External dynamic brake units are required for the SERVOPACKs.

Included.

Regenerative Processin . . . .
9 9 External regenerative resistor units are required for the converters

Overtravel Prevention (OT) Dynamic brake stop, deceleration to a stop, or coasting to a stop at P-OT or

N-OT
. . Overcurrent, overvoltage, insufficient voltage, overload, regeneration error,
Protective Functions otc
Utility Functions Gain adjustment, alarm history, JOG operation, origin search, etc.

#]1. Speed regulation is defined as follows:
No-load motor speed — Total load motor speed

Speed regulation = % 100%
Rated motor speed

%2, Set Pn001 to n.OO0OO?2 if you will not use the dynamic brake.
Basic Specifications of SERVOPACKSs and Converters

Basic specifications of SERVOPACKSs and converters are shown below.

Drive Method Sine-wave current drive with PWM control of IGBT
Surrounding Air Tem- 0°C to +55°C
perature
Storage Temperature -20°C to +85°C
Ambient Humidity 90% RH or less ) . .
— With no freezing or condensation
Storage Humidity 90% RH or less
Vibration Resistance 4.9 m/s?
Operating | Shock Resistance 19.6 m/s
Conditions
Protection Class IP10 The environment must satisfy 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
Free of static electricity, strong electromagnetic fields, magnetic fields or
Others NS
exposure to radioactivity

UL508C
EN 50178, EN 55011 group 1 class A, EN 61000-6-2,
EN 61800-3, EN 61800-5-1, EN 954-1, IEC 61508-1 to 4

Harmonized Standards
(Application pending)

Standard: Base-mounted

Mounting Optional: Duct-ventilated
1’0 ﬁ]eclqjttjence Fixed Inputs | DB answer (/DBANS)
Signals p
Sequence | .
Output Fixed Output | Servo alarm (ALM) output
LED Display Panel display (seven-segment), CHARGE, POWER, and COM indicators,
one 7-segment LED
D ic Brake (DB)"! Included
ynamic Brake (DB) An external dynamic brake unit is required.
Included

Regenerative Processin . . . .
9 9 An external regenerative resistor unit is required.

. . Overcurrent, overvoltage, insufficient voltage, overload, regeneration error.
Protective Function > €<, ge, , reg )

and so on.
Utility Function Current detection offset adjustment and alarm history
. Input /HWBB1, /HWBB2: Baseblock signal for power module
Safety Function 2 — . —
Output EDM1: Monitoring status of internal safety circuit (fixed output)

= Outline
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1.4.3

1.4.3 Speed/Position/Torque Control

*1. Set Pn001 to OOO?2 in the multi-winding drive unit parameters if you will not use the dynamic brake.
*2.  Implement risk assessment and confirm that the safety requirements of the machine have been met.

Speed/Position/Torque Control

The following table shows the basic specifications of the multi-winding drive unit at speed/position/torque

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.
Speed Control Input Impedance Approx. 14 k€
Circuit Time Constant 30 us
Rotation Direction Selection | With P control signal
Internal Set With forward/reverse external torque limit signal (speed 1
Speed Control . to 3 selection).
Speed Selection 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, CW + CCW pulse train, or two-phase
pulse train with 90° phase differential
Form For line driver, open collector
Line driver
Sign + pulse train, CW + CCW pulse train: 4 Mpps
Position Control Reference | Max. Input }"vl&\//(l)l;glslase pulse train with 90° phase differential:
; Pulse Pulse Fre- Open Collector
Input Signals quency pe! . .
Sign + pulse train, CW + CCW 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 torque reference with positive reference)
Reference Voltage * Factory setting: 3 VDC at rated torque
Torque Control | Input Signals Input gain setting can be varied.

Input Impedance

Approx. 14 kQ

Circuit Time Constant

16 us




1.5 Internal Block Diagrams

1.5 Internal Block Diagrams

1.5.1 Internal Block Diagram of the Multi-Winding Drive Unit

—7=1. CN41A -
I/F
Local
CN7A ASIC [V | CcNaTB [ ] communications
Control power +24 \, L +15V ( (local communications)
supply (You must M—Ej_TControl +
provide a DC power oV _ | power
supply (24 VDC).) . supply [—> +5V
CN21
Q Encoder
| ASIC \éc::?all;g CN1 Analog monitor
CN7B i tput
(e.g., torque calculations) converter outpu
[a3) Encoder divided
? 1 I pulse output
| AD | Reference voltage input
\ +«—>[ IO Je——r 1/0 signals
CPU
E@EE ) (e.g., position
B E B E and speed calculations) CNO9A
[ IF Je—— Not used.
Panel operator CN9B
CN54 CN4
[ 1
Digital Personal

operator computer

1.5.2 Internal Block Diagram for SERVOPACK and Converter

Fan Fan Fan3 Fan
2 (55kW 4
models only)

~ RIIK]

P24!/ P24 V F’24V P24 v |

—
PY
L1 I o I—1
® <=
PR L2 —
Main circuit 3\
power supply
S

I
|
J

+24V  —
Control power supply =
(You must provide the " v I_|
DC power supply (24 VDC).) Converter /O .
Control S5V |
24C power —
SERVOPACK control suoply | Not used
\ +24 V power supply e +5V | .
24C +24 V56 | |
Control +15V |_ “oneor— 17— — — I
+ | Control
1 = | power [—>+24Vx2 | ::
| I supply |45V ! ASIC Analog
| (e.g., PWM control) voltage Not used.
! | Display LED converter|
i
[ h

CPU (e.g., position and
speed calculations)

|
|
|
|
|
N3 oNT N8 I
—_— L -Ii} -—

CN6A  CN6B Not used. Not used.  Safety function signals
Local communications

1/0 signals

communications
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1.6.1 Multi-Winding Drive Unit Model Designation

1.6 Model Designations

1.6.1 Multi-Winding Drive Unit Model Designation

This section shows the multi-winding drive unit model designation.

1st + 2nd 3rd 4th 5th +6th  7th
digits digit digit digits digit

JUusP — MD 3 D 01 A

8th + 9th + 11th + 12th 13th
10th digits digits digit

000 00 O

JUSP Servo peripheral

Series 7th digit: Design
Revision Order

devices

—

1st + 2nd digits
MD |Mu1ti-winding drive unit

3rd digit: Power Supply 4th digit: Main Circuit Power
Capacity (Maximum Supply Voltage
Applicable Motor) Code Voltage
3 |75 kW D DC power input from
separate 400-VAC converter

5th + 6th digits: Interface Specifications

Code Interface
01 Analog voltage and pulse train
reference, rotational servomotor

13th digit: Parameter

Specification

Code

Specification

0

Standard

11th + 12th digits: Software
Specification

Code

Specification

00 [Standard

8th + 9th + 10th digits: Hardware Specifications

Code Specification

000 |Base-mounted (standard)

001  [Duct-ventilated

002 [Varnished

003 [Duct-ventilated and varnished

Note: When digits 8§ to 13 are all zeros (0) in the model designation, the zeros are not shown.




1.6 Model Designations

1.6.2 SERVOPACK Model Designation
This section shows SERVOPACK model designation.

1st+2nd+  4th 5th +6th  7th 8th+oth+  11th+12th 13th
3rd digits digit digits digit 10th digits digits digit

SGDV - 101 J F1 A 000 00 O

Series 7th digit: Design
SGDV |Z—V Series Revision Order

——

1st + 2nd + 3rd digits: Current 4th digit: Main Circuit Power Supply
Wi AT Bi Voltage
Voltage | Code | victe "2 ity | | Code Voltage 13th digit: Parameter Specification
400V | 101 |37.5kW J DC power input from sepa- Code Specification
rate 400-VAC converter
0 Standard
5th + 6th digits: Interface Specifications
Code Interface 11th + 12th digits: Software
F1 Multi-winding drive type, rotational servo- Specification
motor Code Specification
00 |[Standard

8th + 9th + 10th digits: Hardware Specifications
Code Specifications
000 |Base-mounted (standard)

001 |Duct-ventilated
002 |Varnished
003 |Duct-ventilated and Varnished

Note: When digits 8 to 13 are all zeros (0) in the model designation, the zeros are not shown.

1.6.3 Converter Model Designation

This section shows converter model designation.

1st+2nd + 4th + 5th + 7th 8th + 9th + 10th + 11th +
3rd digits 6th digits digit 12th + 13th digits

SGDV - COA 5ED A 000000

Series 7th digit: Design
SGDV |Z-V Series Revision Order

8th + 9th + 10th + 11th + 12th +13th digits:
Hardware Specifications

st + 2nd + 3rd digits: Product 4th + 5th + 6th digits: Power Code Specifications
gToup LR gagg%g);téilgﬁsVOltage 000000 |[Base-mounted (standard)
Code Specifications P 501000 T
— - Code Power Supply Voltage Dust-ventilate,
Resistive regenerative ; -
COA converter Capacity 002000 [Varnished
SED 55 kW oV 003000 |Dust-ventilated and Varnished

Note: When digits 8 to 13 are all zeros (0) in the model designation, the zeros are not shown.
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1.7

1.8

(1)

(2)

Combinations for Multi-Winding Drive Systems

This section gives the combinations for a multi-winding drive system.

Main Circuit Multi-Winding
Power Servomotor SERVOPACKs | Converters Drive Unit
Supply Model: . ) Model: )
Voltage Motor Speed SGMVV- Capacity | Model: SGDV- SGDV-COA Model: JUSP-
Three-
phase, 400 1500 min-! 7EDOB 75 kW 101J 5EDA MD3DOOA
VAC

Inspection and Maintenance of a Multi-Winding Drive System

This section describes the inspection and maintenance of a multi-winding drive system.

Inspections for a Multi-Winding Drive System

The multi-winding drive unit, SERVOPACKSs, and converters do not need to be inspected every day. Perform
the following inspections at least once every year. Other routine inspections are not required.

Procedure Comments

Check for dust, dirt, and oil
on the surfaces.

Item Frequency

Exterior Clean with compressed air.

At least once a year Check for loose terminal

block and connector
Screws.

Loose Screws Tighten any loose screws.

Parts Replacement Schedule for a Multi-Winding Drive System

The following electric or electronic parts in the multi-winding drive unit, SERVOPACKSs, and converters are
subject to mechanical wear or deterioration over time. Refer to the following tables for the standard replace-
ment periods.

Multi-Winding Drive Unit

Part Replaifaanqgﬁtr%erio d Operating Conditions

Electrqutic 10 years . SurrouTlding air temperature: Annual average of 30°C

apacitor * Operation rate: 20 hours/day max.
SERVOPACKSs and Converters

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.

The parameters of any multi-winding drive unit overhauled by Yaskawa are reset to the
factory settings before shipping. Be sure to confirm that the parameters are properly set
before starting operation.

O

IMPORTANT
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2 Panel Operator

2.1.1 Names and Functions

2.1 Overview

2.1.1 Names and Functions

Panel operator consists of display part and keys.
Setting parameters, displaying status, executing utility functions, and monitoring multi-winding drive unit or
converter operation are possible with the panel operator.

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

Multi-winding drive unit

Display part

ShA
R OO0 6

o Keys

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.

Key No. Key Name Function

* To select a display.

@ MODE/SET Key ¢ To set the set value.

@ UP Key To increase the set value.
©) DOWN Key To decrease the set value.
® DATA/SHIFT Key « To display the set value by pressing this key for one second.

» To move to the next digit on the left when flashing.

2.1.2 Display Selection

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

'

e \

- b b » Status Display (Refer to 2.1.3.)

J

Press @
MODE/SET

Flnlﬂ U 8 — Press @ for one second.—»FnO0O0O: Utility Function
- ~ (Refer to 2.2.)

DATA/4
(DATA/SHIFT)
‘ Press @

MODE/SET

Return to Plnlﬂ D B —» Press @ for one second.— PnOOO: Parameter Setting

DATA/4 (Refer to 23)
(DATA/SHIFT)
‘ Press @
MODE/SET

Ul,—,lﬂ U B — Press @ for one second.—»UnOO0O: Monitor Display
DATA/4 (Refer to 2.4.)
(DATA/SHIFT)
Press @

MODE/SET




2.1 Overview

2.1.3 Status Display

The display shows the following status.

— (L
) o0
— ——c— — — —
Bit Data Code
Code Meaning Code Meaning
Baseblock Reverse Run Prohibited
b b ] Servo OFF (servomotor power OFF) (g () l: ] N-OT is OFF.
] Run H ,‘3 bl Safety Function
—lulrn The SERVOPACK and converter are
Servo ON (servomotor power ON) baseblocked by the safety function.
Forward Run Prohibited Alarm
v P o ’: ] P-OT is OFF. U E, B ] Flashes the alarm number.
Display Meaning
( Control Power ON

Lit while the control power supply to the multi-winding drive unit is ON.
Not lit while the control power supply to the multi-winding drive unit is OFF.

Baseblock
Lights when the servomotor is OFF.

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

value set in Pn503. (Factory setting: 10 min™")
* Always lights in torque control.

measures.
In position control: Positioning Completion (/COIN)

tory setting: 7 reference units)

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

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 3.10.1 Wiring for Noise Control and take a preventive

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

- Rotation Detection (/TGON)

Lights if motor speed exceeds the value set in Pn502. (Factory setting: 20 min"l)

p In speed control: Speed Reference Input

In position control: Reference Pulse Input
\ Lights if reference pulse is input.

Lights if input speed reference exceeds the value set in Pn502. (Factory setting: 20 min!)

- In torque control: Torque Reference Input

In position control: Clear Signal Input
. Lights when clear signal is input.

Lights if input torque reference exceeds preset value (10% of the rated torque).

Power Ready
Lights when main circuit power supply is ON.

H Panel Operator
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2 Panel Operator

2.2

Utility Functions (FnOOO)

The utility functions are related to the setup and adjustment of the multi-winding drive unit.

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

I

I
J

=l
L

s

Display Example for Origin Search

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

Step

Display after
Operation

Keys

Operation

I

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

Press the UP or DOWN Key to select Fn003.

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

MODE/SET

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

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

UP Key
n.000O00 CCW

DOWN Key
CW

Parameter

Pn000

n.O0O01 Cw CCcw

Note: Direction when viewed from the load of the servo-
motor.

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.

DATA/4

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

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




2.3 Parameters (PnOO0O)

2.3

Parameters (PnO0O0)

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

ual.

2.3.1

Parameter Classification

There are two types of multi-winding drive unit parameters. One type of parameter is required to set up the
basic conditions for operation and the other type is required for tuning to adjust servo 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.

Parameters for tuning con-

Tuning Parameters

trol gain and other parame-

Set Pn00B.0 to 1.

There is no need to set each
parameter individually.

ters.

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 : Torque control
A

r 1

Emergency Stop Torque [ Speed | [Position] [ Torque ]

Pn406 Setting Unit Classification

1%

/1

Factory Setting When Enabled
800 After change Setup

A /

Indicates when a

Setting Range
0 to 800

Parameter
number

/

Indicates the setting
range for the parameter.

Indicates the
minimum setting unit
for the parameter.

Indicates the
parameter setting
before shipment.

change to the
parameter will be
effective.

Indicates the
parameter
classification.

H Panel Operator

Parameters for Selecting Functions

(2)

/)

Parameter Meaning When Enabled | Classification
n.0Oooc Uses the absolute encoder as an
[Factory setting] | absolute encoder.

Pn002 After restart Setup

Uses the absolute encoder as an

incremental encoder.
N\
This section explains the
selections for the function.

n.0100

\ AN\
Parameter
number

The notation “n.00000" 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.
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2 Panel Operator

2.3.3 Setting Parameters

* Notation Example

Panel Operator Display

I,

‘_
—_l
=

p—

"1
I

I
1

|
|

I

|

(Display Example for Pn002)

> 4th digit

2.3.3 Setting Parameters

—E> 1stdigit Pn002.0

— 2nd digit Pn002.1

L—— 3rd digit Pn002.2

Digit Notation Setting Notation
Notation Meaning Notation Meaning

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

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

(1) How to Make Numeric Settings Using Parameters

This section describes how to make numeric settings using parameters.

B Parameters with Setting Ranges of Up to Five Digits

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

Step Dgg(laargt?;t:r Keys Operation
— —T— Press the MODE/SET Key to select the parameter setting.
1 Il I If Pn100 is not displayed, press the UP or the DOWN Key
U L ] (o ] to select Pn100.
2 mlimliNImiln] Press the DATA/SHIFT Key for approximately one sec-
il AN TA/ ond. The current data of Pn100 is displayed.
3 mlimlNInlE Press the DATA/SHIFT Key to select "4".
] T DTA/ "4" will flash and be able to be changed.
4 I ] Keep pressing the UP Key until "0100.0" is displayed.
[ ) L] (A
1 Al ) 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 I Imlim Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ DTA/ ond. "Pn100" is displayed again.




2.3 Parameters (PnOO0O)

B Parameters with Setting Ranges of Six Digits or More

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

Top two digits

(AL
RN

0
dl
—Z

]

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

Middle p—
four AP,l\- E'
digits .

[
_I

—
_1 | Bottom

O

Displays when negative

four digits

number is displayed.

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

Step

Display after
Operation

Operation

I

1 [o SEII]]

I

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

Before changing
bottom four digits

e
s fLLI]

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—G —Q Press the DATA/SHIFT Key to move to other digits, and
After changing A4 ¥ 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.

H Panel Operator
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2 Panel Operator

2.3.3 Setting Parameters

(cont'd)
Step Dg’gﬁg t?;t:r Keys Operation
" U ,’ Press the MODE/SET Key to write the value set here
- / (0123456789 in this example) to the multi-winding drive
5 ¢ )| | unit. After the saving is completed, press the DATA/SHIFT
) . MODE/ SET DATA/< Key for approximately one second. "Pn522" is displayed
- C' 3l 3 again.
LI [ . )
<Note>

Setting negative numbers

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

Key to set negative numbers.

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

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

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

(2)

How to Select Functions Using Parameters

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

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

Display after

Step Operation Keys Operation
— — T 4 A A Press the MODE/SET Key to select the parameter setting.
1 Il e @ If Pn00O is not displayed, press the UP or the DOWN Key
U i J | oe%rac’ to select Pn000.
9 f alalm ] Press the DATA/SHIFT Key for approximately one sec-
(] (][ ond. The current data of Pn000 is displayed.
- —— 7 Press the DATA/SHIFT Key once to select the second digit
e of current data.
3 ||m
LI j L [ (e ) Q—9 | "0" on the second digit will flash and be able to be
DATA/4C | changed.
4 [ Al 1m A Press the UP Key once to change to "n.0010."
U [ () e [y (Set the control method to position control.)
f lal il \ 8 Press the MODE/SET Key. The value flashes and is saved.
5 ] (] O A [ e The control method is changed from speed control to posi-
) Display flashes. ’ MODE/SET tion control.
6 f I 'wimllm ] Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ [ ©—Q |ond. "Pn000" is displayed again.
\ J DATA/4
7 To enable the change in the setting, turn the control power supply OFF and ON again.




2.4 Monitor Displays (UnOOO)

2.4 Monitor Displays (UnOO0O)

You can monitor (display) the reference values set in the multi-winding drive unit, the I/O signal status, and
the internal status of the multi-winding drive unit.

For details, refer to 8.2 Viewing Monitor Displays.

The panel operator displays numbers beginning with Un.

L
bﬂuuu
Display Example for Motor Rotating Speed

The following table outlines the procedures necessary to view the motor rotating 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/ <

H Panel Operator
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3.1 Main Circuit Wiring

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

The names and specifications of the main circuit terminals are given below.

Note: For the purpose of this description, the SERVOPACK is shown with the front cover removed. Always keep the front

cover attached when using the SERVOPACK.
(1) Multi-Winding Drive Unit

oy
Bv<¢——CN7AB

Connectors/
Terminal

Name

Specifications

CN7A/B

Control power supply
input connector

CNT7A is the 24-VDC (—15% to +15%) input connector.
CN7B takes the same input, but it is normally not necessary to connect it.

S

Ground terminal

Connect this terminal to the power supply ground terminal and then
ground it.

The pin arrangements of the control power supply connectors (CN7A/CN7B) are given below.

CN7A CN7B
Pin No. Signal Name Function Pin No. Signal Name Function
Control power Control power
Bl N24 V supply 0 V B2 N24 'V supply 0 V
Control power Control power
Al P24V supply 24V A2 P24V supply 24 V

n Wiring and Connection
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3 Wiring and Connection

3.1.1 Main Circuit Terminals

B SERVOPACK

C

CN115 ———p
N103, CN104 ——»

PN—

DU, DV, bW —— I ¥ele]e]

— U, VW

—

Connectors/ . .
Terminals Name Specifications
P, N Mam. circuit DC voltage input Connect these terminals to the P and N terminals on the converter.
terminals

u,vV,Ww Servomotor terminals Connect these terminals to the Servomotor terminals.

CN103, . CN103 is the 24 VDC (£15%) input. CN104 takes the same input,

CN104 Control pawer input connectors but it is normally not necessary to connect it.

DU, DV, DW Dynamic brake unit terminals Connect these terminals to the dynamic brake unit.

CN115 Dynamic brake unit connector Connegt this connector to the DBON and DB24 terminals on the
dynamic brake unit.

+, - NC Do not connect these terminals.

@ Ground terminal Connect this terminal to the power supply groupd terminal and the
Servomotor ground terminal, and then ground it.




3.1 Main Circuit Wiring

B Converter
Converter
SGDV-COA5EDA
b v
CN101 —p, Cones oo
cn103 —[Hil
CN104 -
Ji
01,02 —
B1, B2
L1,L2,L3 ——>
Connectors/ e
Terminals Name Specifications
L1,L2,L3 nMaal“S” circuit power inputtermi- | 1 o hase, 380 to 480 VAC, +10% to -15%, 50/60 Hz
24 VDC, £15%
Mating connector model: 231-202/026-000 (Manufactured by
Wago Company of Japan, Ltd)
CN101 Control power input connector c
o4y Pin2:24V
1
s Pint0V
PN Main circuit DC voltage output Connect these terminals to the P and N terminals on the SERVO-
’ terminals PACK.
@ Ground terminal Connect thls.termmal to the power supply ground terminal and
then ground it.
Regenerative resistor connec- . . . .
B1, B2 tion terminals Connect these terminals to the regenerative resistor unit.
o1, ©2 DC reactor connection terminals | Remove the short bar before you connect a DC reactor.
CN103 and CN104 output 24 VDC to the SERVOPACK.
CN103, The 24-VDC (£15%) input is output unaltered from CN103.
CN104 Control power output connectors CN104 provides the same output, but it is normally not necessary

to connect it.

a Wiring and Connection
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3 Wiring and Connection

3.1.2 Main Circuit Wire

3.1.2 Main Circuit Wire

This section describes wires used in the main circuit.

O

IMPORTANT

» 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.

allowable current.

* 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.

(1) Wire Types

Use the following type of wire for main circuit.

Cable Type Allowable Conductor Temperature
Symbol Name (°C)
\% 600 V polyvinyl chloride insulated wire 60
HIV 600 V grade heat-resistant polyvinyl chloride insulated wire 75

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

Nominal Cross Configuration Conductive Allowable Current at Surrounding Air
Section Diameter | AWG Size | (Number of Wires/| Resistance (¢/ Temperature (A)
(mm?) mm) km) 30°C 40°C 50°C
0.5 (20) 19/0.18 39.5 6.6 5.6 4.5
0.75 (19) 30/0.18 26 8.8 7 5.5
0.9 (18) 37/0.18 24.4 9 7.7 6
1.25 (16) 50/0.18 15.6 12 11 8.5
2 (14) 7/0.6 9.53 23 20 16
3.5 (12) 7/0.8 541 33 29 24
5.5 (10) 7/1.0 3.47 43 38 31
8 ®) 7/1.2 241 55 49 40
14 (6) 7/1.6 1.35 79 70 57
22 @) 7/2.0 0.85 91 81 66
38 (N 7/2.6 0.49 124 110 93
60 (2/0) 19/2.0 0.30 170 150 127
100 (4/0) 19/2.6 0.18 240 212 179

Note: These are reference values for 600-V-grade, heat-resistant, PVC-insulated wire.




3.1 Main Circuit Wiring

(2) Wire Sizes

The following tables give the symbols for the power supply input terminals, screw sizes for ground terminals,
tightening torques, wire sizes, crimp terminals, and crimping tools for the multi-winding drive unit, SERVO-
PACKSs, and converters.

B Wire Sizes for the Multi-Winding Drive Unit

Tightening Crimp Terminal
. Screw Size for HIV Wire Size in Model
Name | Terminal Symbol | ™ rorminal (T’\‘l’rq‘r‘ne) mm? (AWG) | (Made by J.S.T.
Mfg. Co., Ltd.)
Ground terminal @ M4 12t0 1.4 2.0(14) R2-4

*  Use the crimp terminals that are recommended by Yaskawa or an equivalent.

HIV Wire Connector Model Connector Model Connector Model
Name Connector Size i 2 (Made by (Made by (Made by
Symbols 'Zi{/r\‘/g‘m Tyco Electronics Tyco Electronics Tyco Electronics
( ) Japan G.K.) Japan G.K.) Japan GK.)
Control
175362-1 353717-2 (loose
power supply CN7A/B 1.25 (16) p contacts) 91561-1
connector
B Wire Sizes for SERVOPACKSs and Converters
L . . Crimp Terminal
Combination of Terminal/ - Tightening ire Size i
SERVOPACKand | Gomector | SoW S0 | Morqug' | HIV\ire Sizoin | Mol (ade
* Svmbol ) S.T. Mfg.
Converter ymbols (N - m) Co., Ltd.)) 2
Bus bar attached
P, N M8 15.0 to converter B
SERvOPACKs| U V. W M8 3.0 38 (1) R38-8
DU, DV, DW M6 3.0 3.5(12) 3.5-6
@ MS 9.0to 11.0 38 (1) R38-8
SGDV-101J PN M10 12 t0 20 Bus bar attached _
to converter
SGDV-
COAS5EDA L1, L2, L3 M10 12 to 20 38 (1) R38-10
601, 62 M10 12 to 20 38 (1) R38-10
Converters CNI01
(24V,0V) | (Connector) - 1.25(16) -
B1, B2 M10 12 t0 20 8(8) R8-10
@ M8 9.0to 11.0 38 (1) R38-8
#].  Use the SERVOPACK and converter in a specified combination.
#2.  Use the crimp terminals that are recommended by Yaskawa or an equivalent.
B Tools for Crimp Terminals
Tools (Made by J.S.T. Mfg Co., Ltd.)
Model -
Body Head Dies
3.5-6 YHT-2210 - -
R8-10 YPT-150-1 - TD-221, TD-211
R14-10 Body only: YPT-150-1 TD-222, TD-211
R38-8
R38-10 or TD-224, TD-212
R60-8 . . . 150 R -
R60-10 Body: YF-1; Head: YET-150-1 TD-225, TD-213

n Wiring and Connection
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3 Wiring and Connection

3.1.2 Main Circuit Wire

(3) Wire Size (UL Standard)

To comply with the UL standard, use the recommended wires.
The following table shows the wire sizes (AWGQ) at a rating of 75°C.

B Wire Sizes for SERVOPACKSs and Converters

. . Tightening
Combination of SERVOPACK and . . .
N Terminal Symbols S S.'2e e Torque Wire Size AWG
Converter Terminals
(N-m)

PN M8 15.0 Bus bar attached
to the converter

SERVOPACK U, V, W M8 3.0 1

DU, DV, DW M6 3.0 10

() M8 9.0to 11.0 1

SGDV-101J
PN M10 12 t0 20 Bus bar attached
to the converter
SGDV-

COASEDA L1,L2,L3 M10 12 to 20 2

o1, 02 M10 12 to 20 2

Converter CNIOL — - »

24V,0V) (Connector)
BI1, B2 M10 12 to 20 8
D M8 9.0to0 11.0 2

* Use SERVOPACKSs and converters in the specified combinations.
B Crimp Terminals, Sleeves, Terminal Kits for SERVOPACKSs and Converters

Crimp Terminal

Sleeve Model

Combination of SERVO- Terminal Model (Made by .
M Tok i f 3
PACK and Converter Symbols JS.T. Mfg Co., | (MadebyTo y(2) Terminal Kit Model
*1 Dip Co., Ltd.)
Ltd.)
U, VW R60-8 TP-060 (black)
SERVOPACK | DU, DV,DW R5.5-6 TP-006 (black) JZSP-CVT9-101J-E
SGDV-101J D R60-8 -
SGDV- L1,L2,L3 R38-10 TP-038 (black)
COASEDA o1, 02 R38-10 TP-038 (white)
Converter B1. B2 R3-10 TP-014 (white) JZSP-CVT9-5EDI1-E
@ R38-8 -

*]1. Use SERVOPACKSs and converters in the specified combinations.

%2, Use sleeves for the crimped section of the terminals.
*3. A terminal kit includes the crimp terminals and sleeves required for one SERVOPACK or converter.



3.1 Main Circuit Wiring

B Crimp Terminal Tools for SERVOPACKSs and Converters

Tools by J.S.T. Mfg Co., Ltd.
Model -
Body Head Dies
R5.5-6 YHT-2210 - -
R22-10 TD-223, TD-212
R38-8 Body only: YPT-150-1
R38-10 TD-224, TD-212
or

R60-8 TD-225, TD-213

70-8 Body: YF-1; Head: YET-150-1

70-10 TD-226, TD-213

3.1.3 Typical Main Circuit Wiring Examples

Note the following points when designing the power ON sequence.

* Design the power ON sequence so that main power is turned OFF when a servo alarm signal (ALM) is output.

» The ALM signal is output (1Ry: OFF) for a maximum of five seconds when the control power is turned ON. Take this
into consideration when designing the power ON sequence and use this relay to turn OFF the main circuit power sup-
plies to the multi-winding drive unit, SERVOPACKs, and converters.

Control power supply — 5.0 s max.
>

ALM signal —‘—

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

them ON at the same time or turn ON the main circuit power supply after the control
power supply.
IMPORTANT When you turn OFF the power, first turn OFF the power for the main circuit and then
turn OFF the control power.
Configure the system so that the control power supply to the multi-winding drive unit,
SERVOPACKS, and converters turns ON and OFF at the same time.
If the control power supply does not turned ON at the same time, the following alarms
will occur. If these alarms occur, turn the control power supply OFF and ON again.
+ A.045: Multi-winding drive unit setting parameter error (Occurs in the multi-winding
drive unit.)
* A.CAQ: Encoder parameter error (Occurs in the SERVOPACKS.)
If the control power supply does not turned OFF at the same time, the following alarms
will occur.
These alarms, which occur when the power supply is turned OFF, do not require any
corrective action.
* A.EEG6: Local communications disconnection error (Occurs in the multi-winding
drive unit.)
» A.E60: Local communications error (Occurs in the SERVOPACKS.)

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

The typical main circuit wiring examples are shown below.

/A\ WARNING

» High voltage may still remain in the SERVOPACKSs and converters even after you turn OFF the main cir-
cuit power supplies. To prevent electric shock, do not touch the power supply terminals. When the voltage
is discharged, the charge indicator will turn OFF. Make sure the charge indicator is OFF before starting
wiring or inspections.

n Wiring and Connection
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3.1.3 Typical Main Circuit Wiring Examples

Power supply
Three-phase, 400 VAC 2QF
R(S|T E
1QF -
A st
5‘ 1SA | Fan
Converter
O|CN101 CN103 SERVOPACK 1 U
o CN103 v
1KM
2 — L1 CN901 CN901 w
—— 1FLT 2 - L2 @ D
- 2 L3 =" | Dynamic brake unit | ~=
® &%
. Servomotor
Regenerative
ist
e Terminator ~ Multi-winding
drive unit
(CN41)
Converter ov
SICN101 SERVOPACK 2 U
-—l_’? CN103 v
2KM
21 L1 CN901 w
L 2FLT o - L2 @ @
1 2 L3 =" |Dynamic brake unit | ~=
@ ;
Power supply é
Single-phase, e
100/200 VAC
| | Regenerative
ist
SaF \'\ resistor Terminator  Multi-winding
drive unit a 1
4SA oV (CN41) % Thermostat
b ——i
1b
3FLT | ——
Multi-winding drive unit
3KM CN21
DC power
supply g
24 VDC -
CN4 CN54 CN9A/B CN41A/B
+24 V SERVOPACK 2 (CN6)
P | Digital SERVOPACK 1 (CN6)
1Ry 2Ry 3Ry  1PL ersonal Digita
computer operator
oV
Power Power
supply supply 3KM
ON OFF
1 i
Eagauly
3KM 58A 1KM 2KM
3KM 1Ry 2Ry 3Ry
2SA 3SA
ab

1QF
2QF
3QF

1KM
2KM
3KM
1Ry
2Ry
3Ry

3-10

: Molded-case circuit breaker
: Molded-case circuit breaker
: Molded-case circuit breaker
1FLT :
2FLT :
3FLT:
: Magnetic contactor for main circuit power supply
: Magnetic contactor for main circuit power supply
: Magnetic contactor for control power supply

: Relay

: Relay

: Relay

Noise filter
Noise filter
Noise filter

: Indicator lamp

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



3.1 Main Circuit Wiring

3.1.4 General Precautions for Wiring

The SERVOPACKS and converters connect directly to a commercial power supply;
They are 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 multi-winding drive unit, SERVOPACKS, and converters do not have a built-in

protective circuit for grounding.

To configure a safer system, install a ground fault detector against overloads and

short-circuiting, or install a ground fault detector combined with a molded-case circuit

breaker.

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

* Do not use a multi-winding drive unit, SERVOPACK, or converter for applications
that require the power to turn ON and OFF frequently. Such applications will cause
elements in the multi-winding drive unit, SERVOPACK, or converter 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.

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

« Use the cables specified in the multi-winding drive unit catalog. Design and arrange the system so that each
cable will be as short as possible.

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

« Use the busbars that are included with the converter and connect the P and N terminals on the SERVOPACK
and converter securely.

* The maximum wiring length is 3 m for I/O signal cables, 50 m for servomotor main circuit cables and
encoder cables, and 10 m for the control power supply cables (+24 V and 0 V).

* Observe the following precautions when wiring the ground.
« Use a cable as thick as possible (at least 2.0 mm?).
*» Ground the SERVOPACKSs and converters to a resistance of 10 Q or less.
* Be sure to ground at only one point.
* Ground the servomotor directly if the servomotor is insulated from the machine.

* The signal cable conductors are as thin as 0.2 mm? or 0.3 mm?2. Do not impose excessive bending force or
tension.

n Wiring and Connection
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3 Wiring and Connection

3.1.4 General Precautions for Wiring

(1)

Power Supply Capacities and Power Losses

The following tables show the power supply capacities and power losses of the multi-winding drive unit,
SERVOPACKSs, and converters.
The values are for two pairs of a SERVOPACK and converter.

B Multi-Winding Drive Unit

Control Power Supply Model JUSP- Control Circuit Power Loss [W]
24 VDC MDODOO 14.4

B SERVOPACKSs and Converters

Combination of
. SERVOPACK and Power Supply .
. Maximum : Main . Control
Malq Applicable Converter Capacity for Output | Circuit Regen_eratlve Circuit Total
Cireult | gervomotor | SERVO- Two SERVO- | Gurrent | Power Resistor Power | oWwer
Power - Converter PACK- Power Loss Loss
Capacity PACK [Arms] Loss Loss

Supply [KW] Converter W] [W] W] [W]

Model: Model: Sets [kVA]

SGDV- SGDV-COA
Three-
phase 75 1017 SEDA 128 196 2480 (1920)* 192 2672
400 V

3-12

(2)

*  This is the value for the JUSP-RA14-E regenerative resistor unit.
How to Select Molded-case Circuit Breaker and Fuse Capacities

The following tables show the current capacities and inrush current of the multi-winding drive unit, SERVO-
PACKSs, and converters.

Use these values as a basis for selecting the molded-case circuit breaker and fuse. The values are for two pairs
of a SERVOPACK and converter.

B Multi-winding Drive Unit

Control Power Supply Model JUSP- Current Capacity Control Circuit [Arms]
24 VDC MDODOO 0.6

B SERVOPACKSs and Converters

Combination of Power
Maximum SERVOPACK and Supol Current Capacity | Inrush Current Rated voltage
Main Applicable Converter PPy
Circuit | Servomo- Cepeely ey
SERVOPACK | Converter | Two SERVO-
Power | tor Capac- PACK- Main | Control | Main | Control | Circuit
Supply ity Model: Converter | Circuit | Circuit | Circuit | Circuit L\’/Se Breaker
W] |Model: SGDV-| - SGDV- | geiyya] | [Ams] | [arms] | [a0-p] | 1a0p) | M| Ty
Three-
phase 75 101J SEDA 128 128 8" 340 - 600 480
400V

*  Input voltage of 24 VDC
Note 1. The rated input current of the SERVOPACK is the nominal value at the rated load.
Select the appropriate capacity in accordance with the specified derating.

Cutoff characteristics (25°C): 300% five seconds min.

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

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



3.1 Main Circuit Wiring

3.1.5 Discharging Time of the Main Circuit's Capacitor

The following table shows the discharging time of the main circuit’s capacitor for the SERVOPACKs and con-

verters.
Combinations Dischardina Ti
ISchargin ime
Input Voltage [ SERVOPACK Model: Converter Model: [ns];in.s]z
SGDV- SGDV-COA
Three-phase 1017 5EDA 10

400 VAC

/\ WARNING

» High voltage may still remain in the SERVOPACKS and converters even after you turn OFF the main
circuit power supplies. To prevent electric shock, do not touch the power supply terminals. When the volt-
age is discharged, the charge indicator will turn OFF. Make sure the charge indicator is OFF before start-
ing wiring or inspection.

n Wiring and Connection
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3 Wiring and Connection

3.2.1 Connecting the Connectors

3.2 Connecting the Converter to the SERVOPACK

3.2.1 Connecting the Connectors
Connect CN901 and CN103 on the SERVOPACK and converter as shown in the following figure.

Converter SERVOPACK

CN103: Control power supply input connector

24-\/DC control power supply cable

I/0 signal connection cable

CN901: I/O signal connector between the SERVOPACK and converter

Cable Name Cable Model Cable Length Description
. . This cable connects the CN901 connectors on
10 signal connection cable | JZSP-CVI02-A4-E 0.4 m the SERVOPACK and converter.
24-VDC control power This cable connects the CN103(CN104) con-
supply cable JZSP-CVGO0-A4-E 104 m nectors on the SERVOPACK and converter.

3.2.2 Interconnecting Terminals

Use the busbars that are provided with the converter to connect the P and N terminals between the SERVO-
PACK and the converter.

The bus bars can be connected in any direction.

r

)i

E»‘

° — = —9 =)

el

Q]

)
Ly A )
| T Rl Ml s -
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3.3 I/0 Signal Connections

3.3

I/O Signal Connections

This section describes the names and functions of I/O signals (CN1) on the multi-winding drive unit and the

safety function signals (CN8) on the SERVOPACK. Also connection examples are provided for different con-

trol methods.

3.3.1 Names and Functions for Multi-Winding Drive Unit I/0O Signals (CN1)
The following tables give the names and functions of the I/O signals (CN1) on the multi-winding drive unit.
(1) Input Signals
. Refer-
Control Signal . .
Pin No. Function ence
Method Name Section
/S-ON 40 Servo ON/OFF: Turns ON/OFF the servomotor. 521
Proportional con- SWltches the speed control lgop from PI (propor-
tional/integral) to P (proportional) control when 6.7.4
trol reference ON
Rotation Direc- | With internal set speed control selected: Switches
. RO 5.6.1
tion reference the servomotor rotation direction.
. Position <> speed
/P-CON 41 Slcéntrol switch- Position <> torque »Enables control switching. 5.7.2
Torque <> speed
Zero-clamp refer- With speed control with zero-clamp function
ence P selected: 53.5
Reference speed is zero when ON.
Reference pulse | With position control with reference pulse stop 548
block selected: Stops reference pulse input when ON. o
Forward run . .
P-OT Yy prohibited, With overtravel prevention: Stops servomotor
when movable part travels beyond the allowable 523
N-OT 43 Reverse run .
o range of motion.
prohibited
Forward external
Common torque limit, Activates/deactivates external torque limit func- 582
/P-CL 45 Reverse external | tion. 5.8.4
/N-CL 46 torque limit
Internal set speed | With internal set speed control selected: Switches
N . . 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 25 V 352
Note: The 24 VDC power supply is not included.
SEN 4(2) Initial data request signal when using an absolute encoder. 59.2
BAT (+) 21 Connecting pin for the absolute encoder backup battery. 3.7.2
BAT (-) 22 Do not connect when the encoder cable with the battery case is used. 59.1
/SPD-D 34.1
/SPD-A 535
/SPD-B Signals 5.4.3
/C-SEL that can | The following input signals can be changed to allocate functions: 54.8
/ZCLAMP |beallo- |/S-ON, /P-CON, P-OT, N-OT, /P-CL, /N-CL, and /ALM-RST. 5.6.1
/INHIBIT | cated 5.7.1
/G-SEL 6.6.1
/PSELA 3.94
Speed V-REF 5(6) Inputs speed reference. Input voltage range: + 12 V max. gg}‘

n Wiring and Connection
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3 Wiring and Connection

3.3.1 Names and Functions for Multi-Winding Drive Unit I/O Signals (CN1)

(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 * CW + CCW pulse train o
Position | iGN 12 » Two-phase pulse train with 90° phase differential
CLR 15 . . ..
/CLR 14 Clears position error during position control. 542
5.5.1
Torque T-REF 9 (10) Inputs torque reference. Input voltage range: = 12 V max. 583
5.8.5
Note: Pin numbers in parentheses () indicate signal grounds.
(2) Output Signals
. Refer-
Control Signal . :
Pin No. Function ence
Method Name Section
ALM+ 31 . ;
ALM- 3 Servo alarm: Turns OFF when an error is detected. 5.10.1
/TGON+ |27 Detection during servomotor rotation: Turns ON when the servomotor 5103
/TGON- |28 is rotating 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. Y
PAO 33 Phase-A signal .
/PAO 34 Encoder output pulse signals for two-phase pulse
PBO 35 Phase-B sienal train with 90° phase differential 53.6
/PBO |36 ase-D sighia 5.9.5
PCO 19 . . .
PCO 20 Phase-C signal Origin pulse output signal
Common | ALO1 37(1)
ALO2 38 (1) Alarm code output: Outputs 3-bit alarm codes. 5.10.1
ALO3 39 (D)
TMON 16 .
Analog monitor outputs. -
VIG-M |17
SG 1,2, 6, 10 | Connects to the 0 V pin on the control circuit of the host controller. -
Connected to frame ground if the shielded wire of the 1/O signal cable is
FG Shell -
connected to the connector shell.
/CLT . 543
/VLT Signals 547
/BK that can | The following output signals can be changed to allocate functions: 5' 5' 4
/WARN |beallo- |/TGON, /S-RDY, and /V-CMP (/COIN). 5' 8.5
/NEAR cated 5 1 0 )
/PSELA .10.
Speed /V-CMP+ |25 If speed control is selected, the signal turns ON when the motor speed is 5338
P /V-CMP- |26 within the setting range and it matches the reference speed value. "
/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 351
PL3 18
23
24
Reserved |- 48 Do not use these pins. -
49
50

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



3.3 I/0 Signal Connections

2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) output signals can be changed by using the
parameters. Refer to 3.4.2 Output Signal Allocations for details.

3.3.2 SERVOPACK Safety Function Signal (CN8) Names and Functions
The following table shows the names and functions of safety function signals (CN8) on the SERVOPACKs.

Note: The safety function signals can be connected only to a SERVOPACK.

Signal Name Pin No. Function
/HWBB1+ 4 ) lock
/HWBBI - 3 Hard wire baseblock input 1 For hard wire baseblock input.
Baseblock (motor current off) when
/HWBB2+ 6 . . OFF
Hard wire baseblock input 2 )
/HWBB2- 5
EDM1+ 8 ON when the /HWBBI1 and the
Monitored circuit status output 1 /HWBB?2 signals are input and the
EDMI- 7 SERVOPACK enters a baseblock state.
_ 1" _
_ 2" _

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

n Wiring and Connection
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3 Wiring and Connection

3.3.3 Example of I/O Signal Connections in Speed Control

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

Connection example in speed control is as shown below.

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

Photocoupler output
Max. operating voltage:
30 VDC
Max. output current:

50 mADC

Multi-winding drive unit
Speed reference
(Max. input *1 L %’\”
voltage range: DIA V-REF 37 2 ALO1
£12V) SGyy 6 38 ), ALO2( Alarm code output (OFF for alarm)
A/ D| % Max. operating voltage: 30 VDC
External torque ‘< 39 ), ALO3 Max. output current: 20 mA DC
limit/Torque feed DIA T-REF\\ 9 C <
forward™® sed 1o
(Max. input ‘ v 33 ), PAO - .
voltage range: a1 Encoder output
+12V) IPAO pulse phase A
BAT(+).{ 21
D
Eaagg?;*z + - Q 22 ;BB% JS Encoder output
(281045V) pulse phase B
19 ), PCO *5
Encoder output
Y SENy, 4 20 ), IPCO Ui> pulse phase C
SEN signal input SG
*
w24V soavin 47 3':|3 K 5 1) s
Servo ON - ﬂ:t{ <
(Servo ON when ON) | /S-ON( 40 L
25 ), IN-CMP+ R
P control -~ _.K:_ > Speed coincidence detection
(P control when ON) /P-CON.\ 41 >IN - ( IN-CMP- (ON when speed coincides.)
Forward hibited [ el
orward run prohibite: ¥ 42 ﬂ»(
(Prohibited when OFF) »—1\ P-OT — MJr Rotation detection output
3 ON when the motor speed
—H - SIZ-' ( TGON- .
Reverse run prohibited ﬂ"( {———— exceeds the settings.)
(Prohibited when OFF) 4™ N-OT\(43 N
1 L /S-RDY+
Alarm reset “ ﬂ:t{ 42_> ( S Servo ready output
(Reset when ON) §— JALM-RST u - ¢ {SRDY- (ON when ready)
- T
Forward external torque limit /P-CL. 45 ﬂ»( ALM+
(Limit when ON) — 42: ( E ALM Servo alarm output
— — 4 - (OFF for an alarm)
Reverse external torque limit IN-CL. 46 ﬂiﬁ: J
(Limit when ON) —_— —
SERVOPACK
Connector
A shell

®],
*2,

i represents twisted-pair wires.
Connect when using an absolute encoder. When the encoder cable with the battery case is connected, do not connect

a backup battery.

*3,
*4,

tion.
*5,

Enabled by the parameter setting.
The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insula-

FG  Connect shield to
connector shell.

Always use line receivers to receive the output signals.



3.3 I/0 Signal Connections

3.3.4 Example of I/0O Signal Connections in Position Control

Connection example in position control is as shown below.

Multi-winding drive unit

CN1
*1.
PULS 150
[ ngbs ! :'_%3 K:' 37 (¢ ALO
Phase A /PULS \\ 8 - 38 ) ALO2 Alarm code output (OFF for alarm)
% Max. operating voltage: 30 VDC
SIGN 11 150 Q « Max. oﬁtput cSrrent: gZO mADC
Position (Sz'gvh\‘/ :'—i_, K:_ 39 ¢ ALOS
reference 3 [Phase B /SIGN \ 12 N «
150 O v
CLR AL\< CLR 15 D—}_» K:_ ‘[} 33 ), PAO *4
ncoder output
L ICLR \\ 14 NI 34 ) IPAO J>'§u|se ohase A | Applicable line receiver:
j SN75ALS175 or
‘[} 35 ), PBO 4 g out MC3486 manufactured
BAT(+ ncoder outpu by Texas Instruments
Backup 4 b4 () W\ 21 36 )y PBO ai> pulse phase B [ or the equivalent
battery2 _F BAT() \ 22 j
. . 19 /, PCO *
281045V ‘[} ) 4Encoder output
SEN 4 20 ), /IPCO pulse phase C
+5V +12V 1
3 PL1
SEN signal input 2 SG 2 <
oV f PL2 Power supply for
PLS open-collector output reference
3 3.3kQ
+24 V +24VIN (\ 47 .:I E SG
Servo ON J__— ( 40 IK:_
(Servo ON when ON) ¢ /S-ON =
/COIN+
b control — _»(‘ #Z" ( % Positioning completed
(P control when ON) 4 /P-CON\L 41 SN ( ICOIN- (O en bositioning
—
Forward run prohibited KK:
(Prohibited when OFF) ._1\ P-OT \\ 42 N %”GON-* Rotation detection output
— = S‘Z» /TGON- (ON when the motor speed | Photocoupler output
(RPeV?]rks)et ndm ll?]rohigi't:?:(g N-OT 43 :K: exceeds the settlngs.) Max. operating
rohibited when ._1 N - — voltage:
1 1 - /S-RDY+ 30 vDC
Alarm reset :K: - f Servo ready output Max. output current:
(Resetwhen ON) §___ /ALM-RST\\ 44 L - ¢ /S-RDY-(ON when ready) 50 mADC
— -
Forward external torque limit P-CL | 45 :K: ALM+
(Limit when ON) — - #Z" ( < Servo alarm output
— L - ALM-  (OFF for an alarm)
Reverse external torque limit -»K: % ’
(Limit when ON) IN-CL \ 46 N
Connector
shell
O)

#].
#2.

#3,

#4,

FG Connect shield to
connector shell.

i represents twisted-pair wires.

Connect when using an absolute encoder. When the encoder cable with the battery case is connected, do not connect
a backup battery.

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

Always use line receivers to receive the output signals.

n Wiring and Connection
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3 Wiring and Connection

3.3.5 Example of I/O Signal Connections in Torque Control

3.3.5 Example of I/0O Signal Connections in Torque Control

Connection example in torque control is as shown below.

Multi-winding drive unit

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

Photocoupler output
Max. operating voltage:
30 VDC
Max. output current:

50 mADC

External speed Iimit*3 1 L CN1
(Max. input DIA V-RERN\ & 37 (¢ ALOT
voltage range: Alarm code output (OFF for alarm)
9 9
+12V SG\\ 6 38 /¢ ALOZ2L  Max. operating voltage: 30 VDC
+ ) Al ==
< Max. output current: 20 mA DC
Torque reference [ T.REE\ 9 39 (( ALO3
(Max. input <
voltage range: SG\\ 10 v
+12V) 33 ), PAO *6 R
Encoder output
34 ( [PAO <j>pulse phase A
BAT(+
E:SZUP? + B by, 21 35 « PBO 8 _ Encoder output
28045V " L BAT()y), 22 36 ¢ [PBO v|> pulse phase &
PCO *6 Encoder output
+5V SEN\\ 4 /PCO ai>pulse phase C )
SEN signal input "2 SG\\ 2
ov
4
+24V +24VIN 47_ 33 KO . G
Servo ON L _.K: ==
(Servo ON when ON) /S-ON\\ 40 N
P trol . L LT+ Speed limit output "3
contro =+ ON when the motor's
P control when ON . —>K: -
(P control when ) —— [P-CONJ\ 41 — %NLT running speed is limited.)
Forward run prohibited [ - -»K:_
(Prohibited when OFF) | N P-OT,\ 42 N ITGON* & tation detection output
—»
o — - »K: /TGON- (ON when the motor speed
Reverse run prohibited »K: % i
(Prohibited when OFF) N-OT.L 43 S5 exceeds the settings.)
e B - 2 /S-RDY+
,E\éarmtre?qet oN) JALM-RSTA 44 1(: »K: Servo ready output
eset when S - - - /S-RDY- (ON when ready)
LSROY y
Forward external torque limit kT
orward external torque limi 45 _,K: ALM+
_—— /P-CL; L MY
(Limit when ON) :K: Servo alarm output
] - ALM-
Reverse external torque limit —»K: % (OFF for an alarm)
(Limit when ON) L IN-CL\\ 46 N
Connector
L shell

®]1, i represents twisted-pair wires.
*2. Connect when using an absolute encoder. When the encoder cable with the battery case is connected, do not connect

a backup battery.
%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.

FG  Connect shield to

connector shell.

x5, Always use line receivers to receive the output signals.



3.4 1/0 Signal Allocations

3.4

3.4.1

I/O Signal Allocations

This section describes the 1/O signal allocations.

Input Signal Allocations

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

Using Factory Settings

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

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

<Example>

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

Pn000.1 . CN1 Pin No.
.y Control Method Selection
Setting 40 41 42 43 44 45 46
0 Speed control
1 Position control gfésoﬁf] /P-CL | /N-CL
2 Torque control
3 Internal set speed control
4 Internal set speed control <> Speed control Uses as Uses as | Uses as
5 Internal set speed control <> Position control /SPD-D /SPD-A | /SPD-B
6 Internal set speed control <> Torque control /S-ON P-OT I N-OT / ?{Iél\]{l-
7 Position control <> Speed control
o Uses as
8 Position control <> Torque control JC-SEL
9 Torque control <> Speed control Uses as | Uses as
A Speed control <> Speed control with zero clamp function /Z%sziiP /P-CL | /N-CL
B Position control <> Position control with reference pulse Uses as
inhibit function /INHIBIT

Input signal allocation at factory setting can be checked using the parameters Pn50A, Pn50B, Pn50C, Pn50D,
and Pn515.

Pn50A
1 1mfr
[I—I,I_ e
|— 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

CIClu D

[ ] 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.

n Wiring and Connection
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3 Wiring and Connection

3.4.1 Input Signal Allocations

(2) Changing Input Signal Allocations

ited signals from the factory setting will prevent the main circuit's power supply from
being turned OFF or the overtravel function from working in case of signal line discon-
IMPORTANT nections or other failures.
If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.
* When two or more signals are allocated to the same input circuit, input signal level is
valid for all allocated signals, resulting in an unexpected machine operation.

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

When changing input signal allocations, set Pn50A.0 to 1 to enable making the changes.
Input signals are allocated as shown in the following table.

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

<Interpreting the Input Signal Allocation Tables>

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

— . selected set values.
C-G‘Ve| at which input Slgnﬂ Values in cells in bold lines are the factory settings.

allocations are valid.

N\ L~

4 \/ "\~ Connection Not\

Required
; o CN1 Pin Numbers (Processed inside
Input Signal Names | Validity | Input the Multi-Winding
and Parameters Level | Signal Drive Unit)
40 | 41 | 42 | 43 | 44 | 45 | 45 | Alays | Alays
Forward Run Prohibited |  H POT [ 0 | 1 ) 203 | 456 ; g

Pn50A.3 \_ L /P-OT/\9 Al B | C | D|E/|F/\ /

If always ON (7) or always OFF (8) is set, signals
will be processed in the multi-winding drive unit,
which will eliminate the need for wiring changes.

Connection Not
f Required
; - CN1 Pin Numbers (Processed inside the
Input Signal Names Validity Input Multi-Winding Drive
and Parameters Level Signal Unit)
Always Always
40 | 41 | 42 | 43 | 44 | 45 | 46 ON OFF
Servo ON L /SON ot [2]3|4]s5]6 ; ;
Pn50A.1 H S-ON 9 A B C D E F
Proportional Operation L /P-CON | O | T 2|3 |4 |5/|6
Reference 7 8
Pn50A.2 H P-CON 9 A B C D E F
Forward Run Prohibited H P-OT O Lp2p3]4]5]6 7 g
Pn50A.3 L /P-OT 9 A B C D E F




3.4 1/0 Signal Allocations

(cont'd)

CN1 Pin Numbers

Connection Not
Required
(Processed inside the

Input Signal Names Validity Input Multi-Winding Drive
and Parameters Level Signal Unit)
40 | 41 | 42 | 43 | 44 | 45 | 46 A"’O"zys Ag",f‘gs

Reverse Run Prohibited H N-OT 0 1 2 3 4 5 6

7 8
Pn50B.0 L /N-OT 9 A B C D E F
At Feee L [/ARMRST| 0 [ 1 [ 2 [3]4]s5]6

- 8
Pn50B.1 H ARM-RST | 9 A B C D E F
Forward External L /P-CL O] 1213 14]5]6
Torque Limit 7 8
Pn50B.2 H P-CL 9 A| B | C|D|E F
Reverse External L /N-CL O] 121314 5]6
Torque Limit 7 8
Pn50B.3 H N-CL 9 A B C D E F
Switching Servomotor L /SPD-D | 0 | 1 | 2 |3 145 6
Rotation Direction 7 8
Pn50C.0 H SPD-D 9 A B C D E F
Internal Set Speed L /SPD-A 0 1 2 3 4 5 6
Control 7 8
Pn50C.1 H SPD-A 9 A| B | C|D|E F
Internal Set Speed L /SPD-B 1 0 | 1 | 23 14156
Control 7 8
Pn50C.2 H SPD-B 9 A B C D E F
Control Method L /C-SEL O] 121314 |5]6
Selection 7 8
Pn50C.3 H C-SEL 9 A B C D E F
Zero Clamp L |/ZCLAMP | 0 | 1 [ 2 |3 [ 4[5 ]6

7 8
Pn50D.0 H ZCLAMP 9 A B C D E F
Reference Pulse Inhibit L /INHIBIT 0 1 2 3 4 5 6 7 8
Pn50D.1 H INHIBIT 9 A B C D E F
Gain Changeover L /G-SEL 0 1 2 3 4 5 6 7 8
Pn50D.2 H G-SEL 9 A B C D E F
Reference Pulse Input L /PSEL O 1] 2|34 156
Multiplication Switching 7 8
Pn515.1 H PSEL 9 A B C D E F

n Wiring and Connection
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3 Wiring and Connection

3.4.1 Input Signal Allocations

3)

Example of Input Signal Allocation

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

Pn50A Pn50B
o ClCiu 3
[l‘l. g I (] ] [l‘l. o552 ] Before
1 e 2
hC:J:]hDuﬂj After
Display after .
Step Operation Keys Operation
(— j— gy p— Press the MODE/SET Key to select the parameter setting. If a
1 II—I M ':’ I, ,I H parameter other than Pn50A is displayed, press the UP or
— J DOWN Key to set Pn50A.
( 3 1 —) Press the DATA/SHIFT Key for approximately one second to
2 'l II U U () display the current data of PnS0A.
—1— J paa4 | (/S-ON is allocated on CN1-40.)
( — — ) Press the UP key to set to the value on the far right "1"
3 Al II_I | (PnS0A.0 = 1).
—1— . (Sequence input signals can be freely set.)
( — — ) Press the DATA/SHIFT Key to select the second digit from
4 I/ I_I ,I ,—, ,I @ |the right. Press the UP key to set to "5."
1 — J oaa4 | (Changes the allocation of /S-ON from CN1-40 to CN1-45.)
s ||A I—’ ,’ ’—, ,’ Press the MODE/SET Key.
1= — J| ©=¢ The data flashes and is saved.
Display flashes. WMODE/SET
6 ( o Tl ) E@g Press the DATA/SHIFT Key for approximately one second to
L —(rlall | o return to the display Pn50A.
7 '[:[ I~ 1 ) Press the UP key to display PnS0B.
Un (] =l E =]
p . Press the DATA/SHIFT Key for approximately one second to
8 cClCliul @ | display the current data of Pn50B.
L’—'. 1 paa/4 | (/P-CL is allocated on CN1-45.)
, . Press the DATA/SHIFT Key to select the third digit from the
9 cClrn @ | right. Press the UP Key to set "0."
;I—" (U ) pams4 | (Changes the allocation of /P-CL from CN1-45 to CN1-40.)
' 5 ] 3]
—_ Press the MODE/SET Key.
10 LI—"I U l_' - J| ©—Qg The value flashes and is saved.
Display flashes. VODE/SET
p . Press the DATA/SHIFT Key for approximately one second to
11 - I~ 1 @i return to the display Pn50B. /S-ON is mapped on CN1-45,
LI (][] ] ) oan4 | and /P-CL is mapped on CN1-40.
12 | To enable the change in the setting, turn the control power supply OFF and ON again.




3.4 1/0 Signal Allocations

3.4.2

<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 3.5.2 Sequence Input Circuit.

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

Checking Input Signals

Input signal status can be checked using the input signal monitor (Un005). As for the input signal monitor
(Un005), refer to 8.4 Monitoring Input Signals.

Output Signal Allocations

Output signals can be allocated to the I/O signal connector (CN1) with the settings of the following parame-
ters: Pn50E, Pn50F, Pn510, Pn512, and Pn514.

Checking Factory Settings

Factory settings can be checked using the following parameters.

Pn50E Pn50F
| | e
Al | g O] I
I— Allocates /COIN signal to CN1-25, -26. I— Not to use /CLT signal.
Allocates /V-CMP signal to CN1-25, -26. Not to use /VLT signal.
Allocates /TGON signal to CN1-27, -28. ———— Not to use /BK signal.
Allocates /S-RDY signal to CN1-29, -30. — Not to use /WARN signal.
Pn510 Pn512
e e
| ] [])I (A ) [ [ [
I— Not to use /NEAR signal. I— Not to invert CN1-25, -26 output signals.
Reserved (Cannot be changed) Not to invert CN1-27, -28 output signals.
Not to use /PSELA signal. — Not to invert CN1-29, -30 output signals.
Reserved (Cannot be changed) — Reserved (Cannot be changed)

Pn514
i
(] [

I,

)
Ll

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

n Wiring and Connection
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3 Wiring and Connection

3.4.2 Output Signal Allocations

(2) Changing Output Signal Allocations

» The signals not detected are considered as "Invalid." For example, Positioning Com-
pletion (/COIN) signal in speed control is "Invalid."

* Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the hold-
ing brake from working in case of its signal line disconnection.
If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.

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

O

IMPORTANT

Output signals are allocated as shown in the following table.
Refer to the Interpreting the Output Signal Allocation Tables and change the allocations accordingly.

<Interpreting the Output Signal Allocation Tables>

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

Values in cells in bold lines are the factory settings.

e

P

3-26

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 Output Signal CN1 Pin Numbers Invalid
and Parameters 25 (26) 27 (28) 29 (30) (not use)
Positioning Completion
Pn50E.0 /COIN 1 2 3 0
Speed Coincidence
Detection /V-CMP 1 2 3 0
Pn50E.1
Rotation Detection
Pn50E.2 /TGON 1 2 3 0
Servo Ready
Pn50E.3 /S-RDY 1 2 3 0
Torque Limit Detection
Pn50F.0 /CLT 1 2 3 0
Speed Limit Detection
Pn50F.1 /VLT 1 2 3 0
Brake
Pn50F.2 /BK ! 2 3 0
Warning
Pn50F.3 /WARN 1 2 3 0
Near
Pn510.0 /NEAR 1 2 3 0
Reference Pulse Input
Multiplication Switch-
ing Output /PSELA 1 2 3 0
Pn510.2
Pn512.0=1 Polarity inversion of CN1-25 (26) 0
Pn512.1=1 Polarity inversion of CN1-27 (28) (Not invert at
Pn512.2=1 Polarity inversion of CN1-29 (30) factory setting)




3.4 1/0 Signal Allocations

(3) Example of Output Signal Allocation

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

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

13 f NN
[l‘l, alc| i) 1) (mjululufo | Bere
3|7 ] | 1) 77
[l‘l, o T I ] g A O R
Step D(l)sgtlae:gt?;t:r Keys Operation
— gy pp— Press the MODE/SET Key to select the parameter setting.
1 II—I M ,—, I, ,I IL If a parameter other than Pn50E is displayed, press the UP
- L or DOWN Key to select Pn50E.
( =25 ) Press the DATA/SHIFT Key for approximately one second
2 ] ] l:l II II to display the current data of PnSOE.
— / (/TGON is allocated on CN1-27 (28).)
( il ) Press the DATA/SHIFT Key to select the third digit from
3 M7 II ,I II II the right. Press the DOWN Key to set "0."
—1= 1 g “v o4 | (Sets /TGON "Invalid.")
[ Al I‘ . Press the MODE/SET Key.
4 ) Jjaf i o @ The data flashes and is saved.
\ /| =G
Display flashes. VOE/SET
[ 0 clrlc ) Press the DATA/SHIFT Key for approximately one second
5 — il oog | toreturn to the display Pn50E.
~ o DATA/4
Press the UP Key to display Pn50F.
6 ([o[_|=[P]C)
U U = ]
Press the DATA/SHIFT Key for approximately one second
7 [ e InllE ] to display the current data of PnSOF.
U () () ] [y 23 | (/BKis setto "Invalid.")
Press the DATA/SHIFT Key to select the third digit from
8 [ i3l I_I‘ O the right. Press the UP Key to set "2."
U] () [y ) Sy % Gova | (Allocates /BK to CN1-27 (28).)
[ 3l I_I‘ Press the MODE/SET Key.
9 )| The value flashes and is saved.
\ /| =G
Display flashes. VOE/SET
Press the DATA/SHIFT Key for approximately one second
10 - Clrolc ] to return to the display PnSOF. /TGON is set as "Invalid"
=z e and /BK is allocated on CN1-27 (28).

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

(4) Checking Output Signals

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

(Un0006), refer to 8.5 Monitoring Output Signals.

n Wiring and Connection
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3 Wiring and Connection

3.5.1 Reference Input Circuit

3.5

3.5.1
(1)

Examples of Connection to Host Controller

This section provides examples of multi-winding drive unit and I/O signal connections to the host controller.

Reference Input Circuit
Analog Input Circuit

CNI1 connector pins 5 and 6 (speed reference input) and pins 9 and 10 (torque reference input) on the multi-
winding drive unit are explained below.

Analog signals are either speed or torque reference signals at the impedance below.

* Reference speed input: Approx. 14 kQ
* Reference torque 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)*
Multi-winding drive unit ) Multi-winding drive unit
Host controller 1.8 kQ (1/2 W min.)
V-REF or

25HP-10B or
[ TREE 12V equivalent

D/A / [se Approx.14 kQ min. IZkQ(1/2Wmin.) SG Approx.14 kQ min.

v 47 NV, é
ov oV

*  This wiring example is for forward operation.
Position Reference Input Circuit

CNI1 connector pins 7 and 8 (reference pulse input), pins 11 and 12 (reference sign input), and 14 and 15 (clear
input) on the multi-winding drive unit are explained below.

The output circuits for the reference pulse and position error clear signal from the host controller 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

Line-driver Output Circuit (Built-in 12-V power supply)

Host controller Multi-winding drive unit
N 1%9 4.7 kQ Host Controller Multi-winding drive unit

Applicable lind / [ - A [:] Y3 /» PL1, PL2, or PL3 terminal
driver:
SN75ALS174 v 17 T2V
manufactured by
Texas Instruments
or the equivalent 150Q 4.7k

2.8V < (H level) - (Llevel) <3.7 V Approx.AQ mA[ — i D SIZ:: K:—

If the above formula is not satisfied, - q7

the inputs to the multi-winding drive

unit will be unstable. Pulses may be 15V <

i i S5Vor
missed from the reference pulse input, l69s at ON [ %70 v

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




3.5 Examples of Connection to Host Controller

D

IMPORTANT

» Precaution when host controller uses open collectors with customer-supplied power.
The multi-winding drive unit may malfunction depending on the relationship between
the pull-up voltage (Vcc) and the pull-up resistance (R1).

Before wiring, confirm that the specifications of the host controller satisfy the values

shown in the following table.

Pull-up voltage (Vcc)

Pull-up resistance (R1)

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

Circuit example of open-controller output

Host controller Multi-winding drive unit

/ ]

4.7 kQ

iy .
2

Pull-up /

I

s [ vely 3T

N
™

VF=15Vto1.8V

n Wiring and Connection
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3 Wiring and Connection

3.5.2 Sequence Input Circuit

3.5.2 Sequence Input Circuit
(1) Photocoupler Input Circuit

Multi-winding drive unit CN1 connector pins 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
Multi-winding drive unit Multi-winding drive unit
24VDC +24 VIN 3',3_k|Q 24 \/\DC +24 VIN 3-,%9

E (sonee  |¥82(] 5 [1sonete. Y8

Note: The 24 VDC external power supply capacity must be 50 mA minimum.
For SEN input signal circuit, refer to 5.9.2 Absolute Data Request Signal (SEN).

The input circuit of the multi-winding drive unit uses bidirectional photocoupler. Select either the sink circuit
or the source circuit according to the specifications required for each machine.

Note: « The connection examples in 3.3.3 to 3.3.5 show sink circuits.
» The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit

24V 24V

+ - Multi-winding drive unit input Multi-winding drive unit input

[T\_:[:] vazl | _j[_r:[j vazl( ]

b—ﬁ
Iy sz Oy a3 ]

— 7 >
Input Signal Polarities Input Signal Polarities
. Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) 0V Close ON High () 24V Close
level level
OFF High (H) 24V Open OFF Low (L) oV Open
level level




3.5 Examples of Connection to Host Controller

(2) Safety Input Circuit
The input signals for the SERVOPACK safety function have a 0-V common. It is necessary to make an input

signal redundant.

Input Signal Connection Example

Power supply

pzo‘:r/:/\ér SERVOPACK 1 Control Converter 1
CN8 circuit
supply
Switch R_un
— N~ /HWBB1+] 4 _ signal
Fuse JHWBBI- 1 3 |j V&3 |:> Block
N /HWBB2+| 6 1 t
| T ~ _~
Lt | uwes2-ls ﬂ] vA3 —) [ Block J |
Power
L /| module
Power supply
SERVOPACK 2 Control Converter 2
circuit
Run
/HWBB1+]| 4 a signal
HWBB1- | 3 ﬂ] V&3 —) [ Block e
/HWBB2+| 6 ! Il
N — \/
IHWBB2- | 5 ﬂ] ya3( | &= [Block s
OVJ7 I~
Power
L] module

Motor

n Wiring and Connection
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3 Wiring and Connection

3.5.3 Sequence Output Circuit

3.5.3 Sequence Output Circuit

Three types of multi-winding drive unit sequence output circuits to a SERVOPACK are available and one type
of SERVOPACK sequence output circuit is available.

Incorrect wiring or incorrect voltage application to the output circuit may cause short-cir-
o 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) Multi-Winding Drive Unit Sequence Output Circuits
B Open-collector Output Circuit

CNI1 connector pins 37 to 39 (alarm code output) on the multi-winding drive unit 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
5t0 12 VDC
o . . Multi-winding drive unit
Multi-winding drive unit Photocoupler 5to 24 VDC

= ]
! by

v ov

oV oV

Line Receiver Circuit Example

Multi-winding drive unit

5t012VDC

1

oV

Note: The maximum allowable voltage and maximum current capacity for open-collector output circuits are as follows.
* Voltage: 30 VDC
* Current: 20 mA DC
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3.5 Examples of Connection to Host Controller

B Photocoupler Output Circuit

Photocoupler output circuits are used for the multi-winding drive unit’s servo alarm (ALM), servo ready (/S-
RDY), and other sequence output signal circuits. Connect a photocoupler output circuit through a relay or line
receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

Multi-winding drive unit Multi-winding drive unit 5to0 12 VDC

51024 VDC

- | T
e o =] / ¢

e ’ v

oV

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

Line Driver Output Circuit

CN1 connector pins 33 and 34 (phase-A signal), 35 and 36 (phase-B signal), and 19 and 20 (phase-C signal)
on the multi-winding drive unit are explained below.

The following signals are output on the line-driver output circuit: 1) Output signals for which encoder serial
data is converted to two-phase (phases A and B) pulses (PAO, /PAO, PBO, and /PBO) and 2) origin pulse sig-
nals (PCO and /PCO). Receive these outputs with a line receiver circuit at the host controller.

Line Receiver Circuit Example

Multi-winding
drive unit Host Controller
Applicable line receiver:
SN75ALS175 or the
equivalent
A
220 to
470 Q
v

n Wiring and Connection
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3-34

3.5.3 Sequence Output Circuit

(2) SERVOPACK 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.

Note: The safety function signals can be connected only to a SERVOPACK.
SERVOPACK 1

8| /EDM1+

Host controller

24-V power supply

s

I %ld(

SERVOPACK 2

CN8

8| | /EDM1+

i

7| /EDM1- g
szzs:{
oV
B Specifications
: . Output ;
Type Signal Name Pin No. Status Meaning
ON Both the / HWBB1 and /HWBB?2 signals are working nor-
- mally.
Output |EDMI1 CN8-8 Y - -
CN8-7 OFF The /HWBBI signal, the /HWBB2 signal, or both are not
working normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristic Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON 1.0V Voltage between EDM1+ to EDMI1- at current is 50 mA.
Maximum Delay Time 20 ms Time from the change in /HWBB1 or /HWBB?2 until the

change in EDM1.




3.6 Local Communications Cable Connections

3.6

Local Communications Cable Connections

The local communications connector (CN41A/CN41B) connections from the multi-winding drive unit are explained
below.

Use the special cable for local communications.

Connections between the multi-winding drive unit and SERVOPACK are 1:1, so two communications ports are provided
on the multi-winding drive unit.

Multi-winding Drive Unit SERVOPACK
Connector SERVOPACK No. Connector

CN41A 1 CN6A

CN41B 2 CNO6A

Note 1. Attach a terminator to the CN6B connector on the SERVOPACK.
2. The CN41A/CN41B connectors are the same connectors as the CN9A/CNIB connectors for MECHATROLINK-
II communications.
Make sure you connect them correctly.
3. The maximum length of a local communications cable is 3 m.

n Wiring and Connection
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3 Wiring and Connection

3.7.1 Encoder Signal (CN21) Names and Functions

3.7 Encoder Connection

This section describes the multi-winding drive unit’s encoder signal (CN21) names, functions, and connection
examples.

3.7.1 Encoder Signal (CN21) Names and Functions

The following table shows the names and functions of encoder signals (CN21).

Signal Name Pin No. Function
PG5V 1 Encoder power supply +5 V
PGOV 2 Encoder power supply 0 V
BAT (+)* 3 Battery (+)
BAT (-)* 4 Battery (-)
PS 5 Serial data (+)
/PS 6 Serial data (-)
Shield Shell -

* These do not need to be connected for an incremental encoder.

3.7.2 Encoder Connection Examples

The following diagrams show connection examples of the encoder, the multi-winding drive unit, and the host
controller.

(1) Incremental Encoder

Multi-winding drive unit Host controller
2
PhaseA. 33) PAO [ |
34 XIPAO RE | >—Phasen
Incremental encoder
*3 Phase B 35 ), PBO
*1 %2 CN21 __36), /PBO ] J’>—PhaseB
ps J 5 PhaseC. 19/}, PCO
& Psy) 6 R 20 7PCO RE | >—PhaseC

Output line-driver SN75ALS174
manufactured by Texas
Instruments or the equivalent

PG5V, ) 1
6 PGOv,) 2
oV 1SG oV
FG Connector shell |:L T

Connector

Shielded wire |
@ shell

_l_ Applicable line receiver: SN75ALS175 or MC3486
- manufactured by Texas
Instruments, or the equivalent
R (terminating resistance): 220 to 470 Q
*1. The pin arrangement for wiring connectors varies in accordance with the servomotor that is used.
*2. To prevent the influence of external noise, we recommend you connect a ferrite core on the motor end of the encoder
cable using two turns.

A

#3, : represents shielded twisted-pair wires.

srl

3-36



3.7 Encoder Connection

(2) Absolute Encoder

Multi-winding drive unit Host controller
. CN1 *3
aseA.  33), PAO |
“A_34) /IPAO RO j>— Phase A
Absolute encoder PhaseB._  35) PBO
“A__36) /PBO ROl j>— Phase B
*1+2 *3 Phase C 19) Pco
[CN21] >
{ ) ps ,J 5 “A_20) /PCO RO :i>— Phase C

C PS.)) 6

Output line-driver SN75ALS174
manufactured by Texas
Instruments or the equivalent

1),8G oV
BAT(+),) 3 21 ), BAT(+) “
C BAT(),) 4 22 ) BAT(-) 1 Battery *4
C PG5V,) 1 T
AN PGOV,) 2
Connector
FG shell :;L
| @| gonnector Applicable line receiver: SN75ALS175 or MC3486
manufactured by Texas
_T_ Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

#1. The pin arrangement for wiring connectors varies in accordance with the servomotor that is used.
%2, To prevent the influence of external noise, we recommend you connect a ferrite core on the motor end of the encoder
cable using two turns.
*3, o represents shielded twisted-pair wires.
*4,  When using an absolute encoder, provide power by installing an encoder cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.
» When Installing a Battery on the Encoder Cable
o Use the encoder cable with a battery case that is specified by Yaskawa.
Refer to the multi-winding drive system catalog for details.
IMPORTANT * When Installing a Battery on the Host Controller

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

Circuit Example

—T +

- - Battery

n Wiring and Connection
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3 Wiring and Connection

3.8.1 Selecting a Regenerative Resistor Unit

3.8 Selecting and Connecting a Regenerative Resistor Unit

The multi-winding drive unit, SERVOPACKs, and converters do not contain a regenerative resistor. Select and
connect a regenerative resistor unit and set the regenerative resistor capacity in Pn600 as described in this sec-

tion.

Set Pn600 to the allowable capacity of the regenerative unit for one SERVOPACK-con-
o verter pair (i.e., for one winding).

IMPORTANT

Refer to the multi-winding drive system catalog for detailed specifications of regenerative resistor unit.

/A\ WARNING

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

3.8.1 Selecting a Regenerative Resistor Unit
(1) Using a Regenerative Resistor Unit Specified by Yaskawa

The regenerative resistor units specified by Yaskawa are listed in the following table. You must acquire the
regenerative resistor units separately.

If you use a regenerative resistor unit specified by Yaskawa, use it only in one of the combinations that are
given in the following table.

Main Circuit SE;\;/E " | Converter | Model of Applicable | Resis-
Power Supply Model Model Regenerative tance Specifications
Voltage SGDV- SGDV-COA Resistor Unit (Q)
: Four sets of two 10-Q (600-W)
;lrg{)e\(j phase 101J SEDA JUSP-RA14-E 5 resistors connected in series are
connected in parallel.

(2) Using a Non-Specified Regenerative Resistor Unit

If you use non-specified regenerative resistor units, contact your Yaskawa representative or the sales depart-
ment for more details.

Main Circuit Power SERVOPACK Model: Converter Model: Minimum Allowable
Supply Voltage SGDV- SGDV-COA Resistance (Q)
Three-phase
400 V 1017 SEDA 2
If you use a non-specified regenerative resistor unit, we recommend that you use a
o regenerative resistor unit with a thermal switch for safety.
IMPORTANT
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3.8 Selecting and Connecting a Regenerative Resistor Unit

3.8.2 Connecting a Regenerative Resistor Unit

Connect the B1 terminals and connect the B2 terminals between the converter and regenerative resistor unit.
Connect them as shown in the following figures.

Regenerative Resistor Unit Converter SERVOPACK
JUSP-RAODO-E
[
gromans ° [)| -, ° 0
= T
o
o
e 0]
088 oo olle Y
off == °
E 8 8B B
° ]
o DI B D °
‘. / ® o: o DD D] o
@ e 301 wnl [ele@-0f] [nnl

3.8.3 Setting Regenerative Resistor Capacity
(1) Using a Regenerative Resistor Unit Specified by Yaskawa

B Using a Specified Combination

If you use a regenerative resistor unit specified by Yaskawa in one of the specified combinations, use the fac-
tory setting for Pn600.

Using a Non-Specified Combination

If you use a non-specified combination, refer to (2) Using a Non-Specified Regenerative Resistor Unit.

Using a Non-Specified Regenerative Resistor Unit

If you use a non-specified regenerative resistor unit or if you use a regenerative resistor unit specified by
Yaskawa but do not use it in the specified combination, set the capacity of the resistor in Pn600 (Regenerative
Resistor Capacity).

/\ WARNING

« If you set Pn600 to 0 when a non-specified regenerative resistor unit is connected or when a regenerative
resistor unit specified by Yaskawa is connected in a non-specified combination, regenerative overload
alarms (A.320) may not be detected. If the regenerative overload alarm (A.320) is not detected correctly,
the regenerative resistor may be damaged and an injury or fire may result. Always set Pn600 to a suitable

value.
Regenerative Resistor Capacity [Speed| [Position]| [Torque] Classification
Pn600 Setting Range Unit Factory Setting | When Enabled
0 to SERVOPACK .
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 regenerative resistor unit being used.

* 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).

n Wiring and Connection
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3 Wiring and Connection

3.8.4 Installation Standards

Example: Set 20 W (100 W x 20%) for the 100-W regenerative resistor unit with natural convection

cooling method:
Pn600 =2 (unit: 10 W)

resistor temperature increases to between 200°C and 300°C. The resistors must be
used at or below the rated values. Check with the manufacturer for the resistor’s load
IMPORTANT characteristics.
» Set the regenerative resistor capacity in parameter Pn600 of the multi-winding drive
unit. Do not mistakenly change the SERVOPACK parameter.

o * When the regenerative resistor unit for power are used at the rated load ratio, the

3.8.4 Installation Standards

Observe the following installation standards when you use a regenerative resistor unit specified by Yaskawa.
Provide at least 70 mm on each side of the unit and at least 200 mm at both the top and bottom of the unit to

enable fan and natural convection cooling.

Up
Mounting

direction ]
c A

€

o

o
° o N ¥
° o c A

IS

70 min. 70 min. S
| — — N ¥

Units: mm

If you use a non-specified regenerative resistor unit, follow the specifications of the regenerative resistor unit
when you install it.
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3.9 Selecting and Connecting a Dynamic Brake Unit

3.9

3.9.1

(2)

3.9.2

Selecting and Connecting a Dynamic Brake Unit

To use the dynamic brake (DB), externally connect a dynamic brake unit or dynamic brake resistor to the
SERVOPACK to process the dynamic braking energy.

Set Pn001 to n.OOO2 if you do not use the dynamic brake. In this case, it is not necessary to connect a
dynamic brake unit.

» A dynamic brake unit is required for each SERVOPACK.
o » Set the dynamic brake in parameter Pn001 of the multi-winding drive unit. Do not mis-
takenly change the SERVOPACK parameter. To enable a new parameter setting, turn
IMPORTANT the control power supply OFF and ON again.
Selection

Use the following tables to select a dynamic brake unit or dynamic brake resistor.

Using a Yaskawa Dynamic Brake Unit

LA (el SERVOPACK Dynamic Brake Reglstaqce Dynamic Brake Contactor and
Power Supply Model: Unit Model SpREiieRiens Surge Absorption Unit
Voltage SGDV- (Star Wiring X)
18693*’“333 1017 JUSP-DB04-E | 180 W, 0.8 Q23 |Built into dynamic brake unit.

Using a Dynamic Brake Resistor from Another Company

To order a dynamic brake unit, contact the manufacturer directly.

Main Circuit .
Power Supply Model Manufacturer RRegLJ:lred

Voltage esistance

Igge\?—phase GR series Japan Resistor Mfg. Co., Ltd. | 0.8 Q or greater

Use the following dynamic brake contactors and surge absorption units.

Name Model Manufacturer
SC-4-1/G
Contactor Coil: 24 VDC
Main circuit surge | Head-on type SZ-ZM1 Fuji Electric Co., Ltd.
absorption unit" Side-on type SZ-ZM2
Coil surge absorption unit SzZ-74

#  Use either a head-on or side-on main circuit surge absorption unit.

Selecting the Cable for the Dynamic Brake Unit

Use one of the following cables to connect the dynamic brake unit or dynamic brake contactor to CN115 on
the SERVOPACK.

Cable | Cable End Processing on
Cable Model length | Contact Coil End of Cable Remarks Manufacturer
JZSP-CVDOO-1AS-E | 1.5m Crimp terminals are attached |Red: Pin 1 (DB24) Yaskawa Controls Co.,
JZSP-CVD00-03-E |3 m (M3.5). Black: Pin 3 (DBON) Ltd.

n Wiring and Connection
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3 Wiring and Connection

3.9.3 Setting the Dynamic Brake Unit

3.9.3 Setting the Dynamic Brake Unit

Use the parameters shown in the tables here to make the settings for the following: the servomotor stopping
method when the servo is turned OFF, the output signals used to control the dynamic brake contactor, and the
capacity of the dynamic brake resistor in relation to whether or not a dynamic brake has been connected.

The servomotor stopping method when the servo is turned OFF is set with parameter Pn001.0.

: When e
Parameter Meaning Enabled Classification
n.O00o0O
[Factory Stops servomotor by applying DB (dynamic brake).
setting]
AU n.O00O0O1 Stops servomotor by applying DB and then releases DB. After restart Setup
n.000002 Stt(())é)s servomotor without applying DB by coasting to a

When using a dynamic brake resistor from a company other than Yaskawa, set Pn00D.1 (second digit) to 0 or
1 in accordance with the following table depending if an NO or NC contact is used.

: When e
Parameter Meaning Enabled Classification

n.O0000O Enables the control of an NO contactor

[Factory (The dynamic brake is activated when current is sup-

setting] plied to the contactor coil.)
Pn00D After restart Setup

Enables the control of an NC contactor
n.OO10 (The dynamic brake is activated when current is not
supplied to the contactor coil.)
The dynamic brake resistor capacity is set with Pn601.
. . . Soat

Dynamic Brake Resistor Capacity [Speed | [Position | [Torque] Classification

Pn601 Setting Range Unit Factory setting | When Enabled
0 to SERVOPACK capacity 10 W 0 Immediately Setup
(1) Using a Yaskawa Dynamic Brake Unit
* Set Pn001 to n.DCICTO0.
* Not necessary to set Pn00D
* Set Pn601 to 0.
(2) Using a Dynamic Brake Resistors from Another Company
* Set Pn001 to n.C0O100.
* Set Pn0OD to either n.C0OOD or n.c0O10 depending on your system.
* Set Pn601 to 20% of the resistor capacity of your dynamic brake.
If the setting of Pn601 is not correct, A.730 or A.731 (dynamic brake overloads) will not
o be detected correctly and there is a risk of equipment damage or fire. The Pn601 param-
eter is for the multi-winding drive unit. Do not mistakenly change the SERVOPACK
IMPORTANT parameter.

(3) Not Using a Dynamic Brake

* Set Pn001 to n.C0OIO2.
* Not necessary to set Pn00D
* Set Pn601 to 0.
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3.9 Selecting and Connecting a Dynamic Brake Unit

3.9.4 Setting the Dynamic Brake Answer Function

With the dynamic brake answer function, you can use auxiliary contacts of the contactor that is used in the
dynamic brake circuit and the dynamic brake answer signal (/DBANS) to detect welding or failure to opera-

tion.

To use the dynamic brake answer function, select a contactor that has auxiliary contacts.

Note: The dynamic brake answer function cannot be used with a Yaskawa dynamic brake unit because there are no auxil-
iary contacts on the contactor.

o)

IMPORTANT

Connect the dynamic brake answer signal (/DBANS) to the SERVOPACK's |/O connec-
tor (CN1).

The dynamic brake answer signal is assigned with Pn515.2.

; When ——
Parameter Meaning Enabled Classification
Detects dynamic brake (DB) contactor errors when the
n.000O0O input signal of CN1-40 is ON (closed) while the DB is
applied.

n.0100 Detects DB contactor errors when the input signal of

’ CN1-41 is ON (closed) while the DB is applied.
n.0200 Detects DB contactor errors when the input signal of

) CN1-42 is ON (closed) while the DB is applied.
n.003000 Detects DB contactor errors when the input signal of

’ CN1-43 is ON (closed) while the DB is applied.
n. 0400 Detects DB contactor errors when the input signal of

’ CN1-44 is ON (closed) while the DB is applied.
n.0500 Detects DB contactor errors when the input signal of

’ CN1-45 is ON (closed) while the DB is applied.
n.06000 Detects DB contactor errors when the input signal of

' CN1-46 is ON (closed) while the DB is applied.
n.O700

Pn515 |, OsOoO Disables DB contactor error detection of DB answer After restart Setup

[Factory signal.
setting]
n.0o00 Detects DB contactor errors when the input signal of

) CN1-40 is OFF (open) while the DB is applied.
n.OACO Detects DB contactor errors when the input signal of

' CN1-41 is OFF (open) while the DB is applied.
n.0OBOO Detects DB contactor errors when the input signal of

) CN1-42 is OFF (open) while the DB is applied.
n.Ocoo Detects DB contactor errors when the input signal of

' CN1-43 is OFF (open) while the DB is applied.
n.00DO0 Detects DB contactor errors when the input signal of

' CN1-44 is OFF (open) while the DB is applied.
n.O0EOO Detects DB contactor errors when the input signal of

) CN1-45 is OFF (open) while the DB is applied.
n.OFO0 Detects DB contactor errors when the input signal of

) CN1-46 is OFF (open) while the DB is applied.

Example

If you use a dynamic brake contactor with NO contacts, input the dynamic brake answer signal (a signal from
NO auxiliary contacts) to CN1-45 and set Pn515 to n.OEOO.

n Wiring and Connection
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3 Wiring and Connection

3.9.5 Installation Standards

3.9.5 Installation Standards

Observe the following installation standards when you use a Yaskawa dynamic brake unit. Provide at least 70
mm on each side of the unit and at least 200 mm at both the top and bottom of the unit to enable fan and natu-

ral convection cooling.

Up
Mounting

direction )
c A

€

o

o
° ° N ¥
° o c A

IS

70 min. 70 min. S
r— —> D

Units: mm

If you use a dynamic brake resistor from a company other than Yaskawa, follow the specifications of the
dynamic brake resistor when you install it.

3.9.6 Connections
(1) Using a Yaskawa Dynamic Brake Unit

A dynamic brake contactor is built into a Yaskawa dynamic brake unit.
The connections are shown in the following figure.

Note: The dynamic brake answer function (Pn515.2) cannot be used because there are no auxiliary contacts on the contac-
tor.

SERVOPACK Dynamic brake unit

DU O—ODU
bDv O——ODV

DW O—ODW =

24 Vos
T DB24
O DB24

DBON

O DBON

0 Vos
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3.9 Selecting and Connecting a Dynamic Brake Unit

(2) Using a Dynamic Brake Resistor from Another Company
B Using NO Contacts for the Dynamic Brake Contactor

The following example shows connecting dynamic brake resistors for the SERVOPACK for one winding.
When connecting dynamic brake resistors for actual operation, refer to the following figure and connect resis-
tors for two windings.

For 1/0
SERVOPACK power supply
24V 0V
O
47
Dynamic brake contactor
45« | T ' (Auxiliary contacts)

Dynamic brake resistor

1
]
]
CN115
24 Vps
DB24
DBON
0 Vos Main circuit surge

absorption unit

Coil surge
. absorption unit

from NO auxiliary contacts) is input to CN1-45. To indicate an error if the input signal to CN1-45 turns OFF (open)
while the dynamic brake is activated, the Pn515 parameter in the multi-winding drive unit must be set to n. OEOO. If
the dynamic brake answer signal is not used, Pn515 is set to n.08C10 (default setting).
Note 1. If you assign more than one signal to the same input circuit, OR logic will be used and any of the input signals
will cause the circuit to operate. This may result in unexpected operation.
2. The maximum current for DB24 and DBON is 300 mA.

a Wiring and Connection

3-45



3-46

3 Wiring and Connection

3.9.6 Connections

B Using NC Contacts for the Dynamic Brake Contactor

The following example shows connecting dynamic brake resistors for the SERVOPACK for one winding.
When connecting dynamic brake resistors for actual operation, refer to the following figure and connect resis-
tors for two windings.

SERVOPACK pov':é’rrs"u%ply
24V 0V
47
Dynamic brake contactor
45* : . (Auxiliary contacts)

Dynamic brake resistor

DU 1
DV .
DW 1
24 \/ps P
TDB24
DBON

0 VbB

Main circuit surge
absorption unit

Coil surge
i absorption unit

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

*  The above figure is for using a dynamic brake contactor with NC contacts. The dynamic brake answer signal (a signal
from NC auxiliary contacts) is input to CN1-45. To indicate an error if the input signal to CN1-45 turns OFF (open)
while the dynamic brake is activated, the Pn515 parameter in the multi-winding drive unit must be set to n.OEOO. If
the dynamic brake answer signal is not used, Pn515 is set to n.00800 (default setting).

Note 1. Ifyou assign more than one signal to the same input circuit, OR logic will be used and any of the input signals

will cause the circuit to operate. This may result in unexpected operation.
2. The maximum current for DB24 and DBON is 300 mA.



3.9 Selecting and Connecting a Dynamic Brake Unit

W [f the coil current of NC dynamic brake contactors is 300 mA or higher, obtain an NO relay
that can switch the contactor coil current and voltage and a power supply for the contactor

coil.

The following example shows connecting dynamic brake resistors for the SERVOPACK for one winding.
When connecting dynamic brake resistors for actual operation, refer to the following figure and connect resis-

tors for two windings.

SERVOPACK

CN1
47

For 1/0
power supply
24V 0V
O O

45

DU
DV
DW

Power supply
for contactor coil

CN115
DB24

DBON

24 Vpg

Power supply
for contactor
coil

0Vog

Dynamic brake contactor
. 5 (Auxiliary contacts)

--Q- -

Main circuit surge
absorption unit

Coil surge
: absorption unit

n Wiring and Connection
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3 Wiring and Connection

3.10.1 Wiring for Noise Control

3.10 Noise Control and Measures for Harmonic Suppression

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

3.10.1 Wiring for Noise Control

industrial devices, they provide no mechanism to prevent noise interference.

» The SERVOPACKS and converters use high-speed switching elements in the main

IMPORTANT circuit. Therefore peripheral devices may receive switching noise. If the equipment is

to be used near private houses or if radio interference is a problem, take countermea-
sures against noise.

« If installation conditions by the EMC directive must be met, refer to 2.4 EMC Installa-
tion Conditions in 2-V User’s Manual for Use with Large-Capacity Models Setup Rota-
tional Motor (No.: SIEP S800000 85).

o » Because the multi-winding drive unit, SERVOPACKS, and converters are designed as

The multi-winding drive unit, SERVOPACKs, and converters use microprocessors. Therefore, noise influence
may be received from the multi-winding drive unit, SERVOPACK, and converter peripheral devices.

To suppress the influence of noise between peripheral devices and the multi-winding drive unit, SERVO-
PACKSs, and converters, implement the following noise measures as required.

* Position the input reference device and noise filter as close to the multi-winding drive unit, SERVOPACK,
or converter 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 encoder cables in the
same duct. Keep the main circuit cables separated from the I/O signal cables and the encoder cables with a
gap of at least 30 cm.

* Do not share the power supply with an electric welder or electrical discharge machine. 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 cables and control power supply cables, even if the same power supply is not
used. As for the wiring of noise filter, refer to (1) Noise Filter shown below.

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




3.10 Noise Control and Measures for Harmonic Suppression

(1)

(2)

Noise Filter

The multi-winding drive unit, SERVOPACKSs, and converters have built-in microprocessors, so protect them
from external noise as much as possible by installing noise filters in the appropriate places.

The following is an example of wiring for noise control.

— - — - — - — - — - — - — - — - — - N
! Noise filter*> SERVOPACKs and converters (J O
i L1
400 VAC j L2
|
L ; L3
2.0 mm?2 — -
| minmm CN101 Multi-winding drive unit
| min. CN21
24-VDC + <24V
100/200 VAG power supply - | <20

»- 1 - ———r - e Operating relay sequence min.

|
|
I

- - ———— @ Signal generation circuit
| (not included)
I
| 2
|
I
I

AT ]

2
| a &} I~
| Noise| D —
ilter power ||
7 supply

v

2.0 mm?2 min.

(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 3.10.2 Precautions on Connecting Noise Filter.

Correct Grounding

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

Grounding the Motor

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal @. Also be sure to
ground the ground terminal ©.

If the servomotor is grounded via the machine, a switching noise current will flow from the main circuit of the
SERVOPACK and converter through the stray capacitance of the servomotor. To prevent the adverse effects of
switching noise, always connect the ground terminal @ in the motor terminal box on the servomotor to the
ground terminal @ on the SERVOPACK.

a Wiring and Connection

Noise on the I/O Signal Cable

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

3.10.2 Precautions on Connecting Noise Filter

3.10.2 Precautions on Connecting Noise Filter

Always observe the following installation and wiring instructions.

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

IMPORTANT are used and leakage current from the noise filter. Contact the manufacturer of the noise
filter for details.

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

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

Incorrect Correct

Noise |:> L Noise
Filter Filter
Ground plate Ground plate

Lred] | [lgmsd

Filter Filter
E— =

/77 T /77
Ground plate Ground plate

S

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

The ground wire
(il = can be close to

>
5 input lines.

<:E A
7

/7 /77
Ground plate Ground plate
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3.10 Noise Control and Measures for Harmonic Suppression

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

Incorrect

Correct

—

— Filter |—»

Converter  SERVOPACK

P—

P

N
N

&)

N
N

&)

[ Shielded

/77
Ground plate

ground wire

=

TL Noise —

— Filter —»

Converter  SERVOPACK

Q LD

P—IP

N N

V.
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.

YYyYvy

Yyvyv

Control Panel

Converter SERVOPACK

Noise [ PLIp
— Filter :j: NF—N
S| D
|
Converter  SERVOPACK
T P—P
N—N
o oo @ @

(<X}

Ground —

Ground plate

n Wiring and Connection
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3 Wiring and Connection

3.10.3 Connecting a Reactor for Harmonic Suppression

3.10.3 Connecting a Reactor for Harmonic Suppression

The converters have reactor connection terminals for power supply harmonic suppression that can be used as
required.

Connect a reactor as shown in the following figure.

DC Reactor AC Reactor
Converter AC reactor Converter
DC reactor X
o1 v L1
400-VAC v Y
power L2
©2 supply W Z L3

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

2. Reactors are not included. (Sold separately.)
3. The multi-winding drive unit and SERVOPACKSs do not have connection terminals for reactors.
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4 Trial Operation

4.1

(1)

(2)

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?
« If the servomotor has an oil seal, is the seal undamaged and is the servomotor oiled?

Note: When performing trial operation on a servomotor that has been stored for a long period of time, perform the inspec-
tion according to the procedures described in 1.8 Inspection and Maintenance of a Multi-Winding Drive System.

Multi-Winding Drive System Status
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 the correct power supply voltages being supplied to the multi-winding drive unit, SERVOPACKs, and
converters?

Trial Operation for Servomotor without Load

For information on trial operation on the servomotor without a load, refer to the 2~V Series User s Manual For
Use with Large-Capacity Models Setup Rotational Motors Multi-Winding Drive System (No. SIEP S800001
85).



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 multi-winding drive unit and
I/O signals are set properly.

¢ Check that the wiring between the host controller and multi-winding drive unit and the polarity of the wiring
are correct.

* Check that all operation settings for the multi-winding drive unit, SERVOPACKs, and converters are cor-
rect.

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 L

Check the connection and status of the input
signal circuits.

Refer to 4.3.1 Inspecting Connection

and Status of Input Signals.

N /
I/ ______________ l ____________________________ L _____________ \
| Trial Operation in Speed Control Trial Operation in Position Control
I
! Refer to 4.3.2 Trial Operation in Speed Refer to 4.3.4 Trial Operation in Position
I Control. Control.
I
I
|
I

v

. . 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
Multi-Winding Drive Unit Used for Speed

n Trial Operation

__________________________________________________________

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.

—f—— e e e e e e —

Actual Operation

Note: To perform trial operation of a servomotor with a brake, refer to 4.5 Trial Operation of Servomotor with Brakes.
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4 Trial Operation

4.3.1 Inspecting Connection and Status of Input Signals

/N CAUTION

unexpected accidents.

N

I

To control
power supply

1*J

T N1
’

Q

]

;

To main circuit

Before performing trial operation of the servomotor alone under references from the host controller, be sure
that the servomotor has no load (i.e., the coupling and belt are removed from the servomotor) to prevent

— To host controller

power supply %

Secure the motor flange to
the machine, but do not
connect the motor shaft to
the load shaft.

4.3.1 Inspecting Connection and Status of Input Signals
Check the items in step 1 before trial operation of the servomotor under speed control and position control ref-
erences from the host controller.
Check the connection and status of input signals using the following procedure.
Step Operation Reference

Connect the necessary input signals to the I/O signal connector (CN1) under the following con-

ditions.

* 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.
Note: Return the settings to the previous ones after completing trial operation.

» Make sure that no reference is being input.

» IfPn002.2 is set to 1, the absolute encoder can temporarily be used as an incremental encoder,
which makes it possible to perform trial operation of the servomotor without Fn008 and SEN
signal settings.

Connect a safety function device to CN8 when using the safety function.

For the connecting method, refer to (1) Connecting a Safety Function Device.

Refer to the following connec-
tion diagrams.

3.3.3 Example of 1/0 Signal
Connections in Speed Control

3.3.4 Example of /0O Signal
Connections in Position Con-
trol

3.3.5 Example of I/0O Signal
Connections in Torque Control

5.9 Absolute Encoders

5.11 Safety Function

3.3.2 SERVOPACK Safety
Function Signal (CN8) Names
and Functions

Connect the connector of the host controller to the I/O signal connector (CN1) on the multi-
winding drive unit.




4.3 Trial Operation for Servomotor without Load from Host Reference

(cont'd)

Step

Operation

Reference

Turn ON the control power supply.
Make sure that the panel operator display is as shown below.

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

’ [

o I

11

’

1
1

Input signal LED display

8.4 Monitoring Input Signals
3.4.1 Input Signal Allocations

’ O] [
N-OTT r -
—‘l’ - J’_ Top lights when input
I il 14 1f1 1 [ signalis high level.
1 ! ! ! I 1]l I f«—Bottom lights when input
'I'_ signal is low level.
L /ALM-RST
L /P-CL
IN-CL
—— SEN
Note:
« If an absolute encoder is being used, turn ON the SEN signal. The servomotor will not turn
ON when only the servo ON signal (/S-ON) is input.
* When the SEN signal is checked using the monitor display, the top of the LED will light
because the SEN signal is high when ON.

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

Input the /S-ON signal, then make sure that the display of the panel operator is as shown below.
4 J o, l_ [ I_I 9.1 Alarm Displays

If an alarm display appears, correct it according to 9.1 Alarm Displays. If the cause of alarm is

not corrected, the servo ON signal cannot be input and the servomotor cannot be turned on.

This completes all preparations for trial operation. Perform trial operation in each control 4.3.2 Trial Operation in Speed

method. Control

4.3.3 Trial Operation under
Position Control from the Host

5 Controller with the Multi-

Winding Drive Unit Used for
Speed Control

4.3.4 Trial Operation in Posi-
tion Control

n Trial Operation
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4 Trial Operation

4.3.2 Trial Operation in Speed Control

(1)

4.3.2

Connecting a Safety Function Device

Connect a safety function device using the following procedure.

1. Remove the safety function’s jumper connector from CNS8.

Hold the jumer connector with

Safety function’s two fingers and pull it out.

jumper connector

2. Connect a safety function device to CN8.

Note: When not using the safety function, use the SERVOPACK with the safety function’s jumper connector (JZSP-
CVHOS5-E provided as an accessory) inserted in CN8. If the SERVOPACK is used without the jumper connector
inserted into CN8, no current will flow to the servomotor and no torque will be output. In this case, the multi-wind-
ing drive unit and SERVOPACKSs will enter a hard wire base block state.

Trial Operation in Speed Control

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

Step Operation Reference

3.3.3 Example of /0 Sig-
nal Connections in Speed
Control

Recheck the power supply and the input signal circuits, and turn ON the control
power supply to the multi-winding drive system.

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 and converter. -

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

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

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

5.3.1 Basic Settings for
Speed Control

8.1 List of Monitor Dis-

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

8.1 List of Monitor Dis-

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

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

Check the motor rotation direction.
9 Note: To switch the motor rotation direction without changing the polarity of the
analog speed reference, refer to 5.2.2 Servomotor Rotation Direction

5.2.2 Servomotor Rota-
tion Direction

10 |Return the speed reference input to 0 V. -

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




4.3 Trial Operation for Servomotor without Load from Host Reference

4.3.3 Trial Operation under Position Control from the Host Controller with the Multi-
Winding Drive Unit Used for Speed Control

4.3.4

To operate the multi-winding drive unit 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
. . L 3.3.3 Example of /O Sig-
1 Recheck the power supply and the input signal circuits, and turn ON the control nal Connections in Speed

power supply to the multi-winding drive system.

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 pulses (Pn212). Output Pulse
4 | Turn ON the main circuit power supply of the SERVOPACK and converter. -
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 rotates at a very low speed with the speed reference input at | Adjustment
0V, adjust the reference offset so that the servomotor will not rotate.
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 rotates once per second with a speed 8.1 List of Monitor Dis-
reference of 60 min!, plays
Note: If the speed of the servomotor is not correct, check the reference sent by the
host controller.
To check the rotation of the servomotor, execute a simple positioning reference
through the host controller.
Example: Input a reference that is equivalent to a single rotation of the servomotor. . . .
7 To confirm that the servomotor moved a single rotation, do a visual check 8.1 List of Monitor Dis-

or check the rotational angle 1 (Un003 [pulse]).
Note: If the rotation 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).

Trial Operation in Position Control

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

tus of Input Signals.
Step Operation Reference
. . - 3.3.4 Example of 1/0 Sig-
1 Recheck the power supply and the input signal circuits, and turn ON the control nal Connections in Posi.

power supply to the multi-winding drive system.

tion Control

Set the reference pulse form with Pn200.0 according to the output pulse form of the
host pulse reference form.

5.4.1 Basic Settings for
Position Control

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

5.4.4 Electronic Gear

Turn ON the main circuit power supply of the SERVOPACK and converter.

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

Output a low-speed pulse reference for an easy-to-check number of rotations (e.g.,
one rotation) from the host controller.

Note: To ensure safety, set the reference pulse speed so that the motor speed will be

around 100 min.

Check the number of reference pulses input to the SERVOPACK from the changes in
the input reference pulse monitor before and after the reference.

The input reference pulse can be checked with Un00C.

H Trial Operation
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4.3.4 Trial Operation in Position Control

(cont'd)

Step

Operation

Reference

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

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

10

Check that the servomotor is rotating in the direction specified by the reference.
Note: To switch the motor rotation direction without changing the polarity of the
input pulse, refer to 5.2.2 Servomotor Rotation Direction.

5.2.2 Servomotor Rota-
tion Direction

1

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

12

Check the reference pulse speed input to the SERVOPACK from the input reference pulse speed monitor (min” ! ).

The input reference pulse speed can be checked with Un007.

Note: Obtain Un007 from the following formula (if the model uses a 20-bit encoder).

1

X
IPnzlo . I220(=1048576)I

Pn20E
Un007 = input reference pulse speed [pulses/s] x 60 x =
L |
Reference input pulse speed Electronic
gear ratio

Encoder

pulse

13

Check the motor rotating speed (min!). The motor rotating speed can be checked
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).




4.4 Trial Operation with the Servomotor Connected to the Machine

4.4

Trial Operation with the Servomotor Connected to the Machine

Perform the following steps for trial operation when the servomotor is connected to the machine.

The steps are specified on the condition that trial operation for servomotor without load has been completed in

each control method.

/N\ WARNING

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

@

IMPORTANT

Always make sure that the overtravel signals (P-OT and N-OT) are enabled for trial oper-
ation with the servomotor connected to the machine to provide a protective function.

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:

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

* When a servomotor with brake is used, 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.

5.11 Safety Function
3.3.2 SERVOPACK Safety
Function Signal (CNS)
Names and Functions
5.2.3 Overtravel

5.2.4 Holding Brakes

Set the necessary parameters for control method used.

5.3 Speed Control
5.4 Position Control
5.5 Torque Control

Connect the servomotor to the machine with coupling, etc., while the power is turned
OFF.

To control
power «—g ]
supply

L CN1

— To host controller

LT M

To main

circuit Secure the motor flange to
power the machine and connect
supply the motor shaft to the load

shaft with a coupling or
similar mechanism.

Turn ON the power to the machine (host controller) and then check that the multi-
winding drive system is servo OFF status. Check again that the protective function in
step 1 operates normally.
Note: For steps 4 to 8, take advance measures for emergency stop so that the servo-
motor can stop safely when an error occurs during operation.

5.2.5 Stopping Servomo-
tors after /S-ON Turned
OFF or Alarm Occur-
rence

H Trial Operation
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4 Trial Operation

(cont'd)

Step Operation Reference

Perform trial operation with the servomotor connected to the machine, following
each section in 4.3 Trial Operation for Servomotor without Load from Host Refer- | 4.3 Trial Operation for
5 |ence. Servomotor without Load
Check that the trial operation is completed with as the trial operation for servomotor | from Host Reference
without load. Also check the settings for machine such as reference unit.

Check the settings of parameters for control method used set in step 2 again.

6 . . . ; . -
Check that the servomotor rotates matching the machine operating specifications.
Adjust the servo gain and improve the servomotor response characteristics, if neces-
sary.

7 | Note: The servomotor will not be broken in completely during the trial operation. 6 Adjustments

Therefore, let the system run for a sufficient amount of additional time to
ensure that it is properly broken in.

Write the parameters set for maintenance in /0.4 Parameter Recording Table.

Then the trial operation with the servomotor connected to the machine is completed.
8 Note: If the optional digital operator is used, parameters can be saved. SigmaWin+,
which is a tool for supporting the servo drive, can then manage the saved
parameters in files.

10.4 Parameter Record-
ing Table

4.5 Trial Operation of Servomotor with Brakes

Observe the following precautions when performing a trial operation of servomotor with brake.

* When checking the brake operation, take advance measures to prevent vibration due to gravity acting on the
machine or external forces.

* Check the servomotor operation and holding brake operation with the servomotor separated from the
machine. If both operations are correct, connect the servomotor to the machine and perform trial operation.

Holding brake operation of the servomotor with brake can be controlled with the brake signal (/BK) of the
SERVOPACK.

For wiring on a servomotor with brakes and setting parameters, refer to 5.2.4 Holding Brakes.

damage the multi-winding drive system or cause an accident resulting in death or injury.
Follow the procedures and instructions for wiring and trial operation precisely as

IMPORTANT described in this manual.

o Failures caused by incorrect wiring or wrong voltage application in the brake circuit may
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5.1 Control Method Selection

5.1

Control Method Selection

The control methods supported by the multi-winding drive unit 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.00oO * To control speed 5.3 Speed
. Speed Control .\ .
[Factory setting] * For position control using the encoder pulse output from the Control
multi-winding drive unit to form a position loop in the host
controller.
Controls the position of the machine by means of a pulse train
position reference. 5.4 Position
n.O0O10 Position Control Controls the position with the number of input pulses, and con- ‘
. . . Control
trols the speed with the input pulse frequency. Use when posi-
tioning is required.
Controls the servomotor’s output torque by means of an analog 5.5 Toraue
n.O020 Torque Control voltage torque reference. Use to output the required amount of ) Con WZ /
torque for operations such as stopping on contact.
Internal Set Speed C Uses three operating speeds set in advance in the multi-winding | 5.6 Internal
n.O0O30 él()lerna CESPeCa O™ drive unit as references to preform speed control. Set Speed
When selecting this control, an analog reference is not necessary. Control
Internal Set Speed Con-
n.0040 trol <> Speed Control
Internal Set Speed Con-
n.00sS0 trol <> Position Control
n.00e0 Internal Set Speed Con- | These are switching modes for using the four control methods 57 Combi
trol <> Torque Control | given above in combination. Hion o fOCr‘ant}:fZ;
o070 Position Control <> Select the control switching method that best suits the applica- Methods
n: Speed Control tion.
Position Control <>
n.0osn Torque Control
Torque Control <>
n.0oed Speed Control
Speed Control <> Speed 5.3.5 Zero
n.O0OAO Control with Zero The zero clamp function can be used in speed control. Clamp Func-
Clamp Function tion
Position Control <> 5.4.8 Refer-
n.00BO Position Control with The reference pulse inhibit function can be used in position con- ence Pulse
) Reference Pulse Inhibit | trol. Inhibit Func-
Function tion

n Operation

5-3



5-4

5 Operation

5.2.1 Servo ON Signal

5.2 Basic Functions Settings

5.2.1 Servo ON Signal

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

(1) 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 3.4.1 Input Signal Allo-
cations for details.

@

IMPORTANT

Always input the servo ON signal before inputting the speed/position/torque reference to
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-
nal elements and lead to accident. Input the servo ON signal while the servomotor stops.
While the servomotor is rotating, the servo ON signal cannot be input.

(2) Settings for Continuous Servo ON Signal

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

; When P
Parameter Meaning Enabled Classification
n.O000O Inputs the servo ON signal from the input terminal
Pn50A [Factory setting] | CN1-40. After restart Setup
n.O0O70 Constantly enables the servo ON signal.

O

IMPORTANT

Operation of the SERVOPACK and converter will be possible (i.e., power will be sup-
plied) when the main circuit power supply is turned ON if the servo ON signal is set to be
always enabled. When inputting speed/position/torque reference, be sure to implement
safety measures for unexpected operation of the servomotor and machine.

Operation of the SERVOPACK and converter will be possible (i.e., power will be sup-
plied) 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.




5.2 Basic Functions Settings

5.2.2 Servomotor Rotation Direction
The servomotor rotation direction can be reversed with parameter Pn000.0 without changing the polarity of
the speed/position reference. This causes the rotation direction of the servomotor to change, but the polarity of
the signals, such as encoder output pulses, output from the multi-winding drive unit does not change. (Refer to
5.3.6 Encoder Output Pulses)
The standard setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the ser-
vomotor.
Forward/ Applicable
Parameter Reverse Direction of Motor Rotation and Encoder Output Pulse Oveﬁ?avel (oT)
Reference
Motor speed
+ Torque reference  Encoder output pulse
Forward @ PAO P-OT
Reference Time
0o cow PBO Phase B
n. 0 Motor speed advanced
Sets CCW as for-
ward direction. + Motor speed
[Factory setting] T Torque reference  Encoder output pulse
Reverse "I I Time PAO J_|_|_|_|_|_ Phase A
, advanced N-OT
Reference :
@ PBO
cw Motor speed
Pn000
Motor speed
Y Torque reference Encoder output pulse
Forward PAO P-OT
Reference @ Time
n.O0O £ peo J 11/ prases
Sets CW as for- Motor speed advanced
ward direction.
(Reverse Rotation Motor speed Encod |
Mode) Torque reference  Encoder output pulse
Reverse pao J LI LJ'L Phasea
R @ Time advanced N-OT
eference
pso | LIJ1
ccw
Motor speed

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

n Operation
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5.2.3 Overtravel

5.2.3 Overtravel

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

For rotating application such as disc table and conveyor, overtravel function is not necessary. In such a case,
no wiring for overtravel input signals is required.

/\ 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.

ard direction

D:m |I:I_=|<—Fom:

Servomotor

Multi-winding drive unit

Limit Limit | .ot
switch switch 43
P-OT | 4o

» Axes to which external force is applied in overtravel
Vertical axes:
Occurrence of overtravel may cause a workpiece to fall, because the /BK signal is on, that is when the brake is
released. Set the parameter (Pn001 = n.C0O010) to bring the servomotor to zero clamp state after stopping to prevent
a workpiece from falling.
Other axes to which external force is applied:
Overtravel will bring about a baseblock state after the servomotor stops, which may cause the servomotor to be
pushed back by the load’s external force. To prevent this, set the parameter (Pn001 = n.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.

(1) Signal Setting

Type Name Pci:r?rr]\lnuerﬁtt?ér Setting Meaning
ON Forward run al.lowed.
P-OT CN1-42 Normal operation status.
Input OFF Forward run prohibited. Forward overtravel.
NLOT ON143 ON Reverse run allowed. Normal operation status.
OFF Reverse run prohibited. Reverse overtravel.

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

When the servomotor stops due to overtravel during position control, the position errors
o are held. A clear signal (CLR) input is required to clear the error pulses.
For the clear signal, refer to 5.4.2 Clear Signal Setting.
IMPORTANT




5.2 Basic Functions Settings

(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.8O000O :
Allows constant forward rotation.
- y After restart Setup
n.O0O0O3 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-43.
Pn50B
Disables the Reverse Run Prohibited (N-OT) signal.
n.O00O0O8 .
Allows constant reverse rotation.

A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 3.4.1
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 torque.

* 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.

e 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.

Mode After e
Parameter Stop Method Stopping When Enabled | Classification
n.000O00
. DB
Fact tt
[Factory setting] DB
n.0001
Pn001 Coast After restart Setup
n.00002 Coast
n.OO10 ) Zero clamp
Deceleration to a stop
n.00020 Coast

*  Always connect a dynamic brake circuit for these settings.

* A servomotor under torque 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 5.2.5 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence.

n Operation
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5.2.3 Overtravel

B When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop torque can be set with Pn406.

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

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

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

(4) Overtravel Warning Function

This function detects an overtravel warning (A.9AO0) if overtravel occurs while the servomotor power is ON.
Using this function enables notifying the host controller when the multi-winding drive unit detects overtravel
even if the overtravel signal is ON only momentarily.

To use the overtravel warning function, set digit 4 of Pn00OD to 1 (detects overtravel warning).

B Warning Output Timing

OFF | ON

Servomotor power

Overtravel input signal Disabled |Enabled] Disabled |Enabled Disabled
(P-OT, N-OT signals)

Normal status J Normal status

Overtravel warning i Warning status

(A.9A0)

One second

Warning not detected. Warning status automatically cleared]

<Notes>

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

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

turns ON.

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

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

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

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

/\ CAUTION

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

* When an overtravel occurs, the multi-winding drive unit will perform stop processing for overtravel. There-
fore, when an overtravel warning occurs, the servomotor may not reach the target position specified by the
host controller. 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.0000 .
. Does not detect overtravel warning. i
Pn00D [Factory setting] Immediately Setup
n. 1000 Detects overtravel warning.
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5.2.4

Holding Brakes

A holding brake is a brake that is used to hold the position of the movable part of the machine when the multi-
winding drive unit is turned OFF so that movable part does not move due to gravity or external forces. Hold-

ing brakes are built into servomotors with brakes.

The holding brake is used in the following cases.

®\/ertical Shaft

Prevents the
movable part from
moving due to its

l own weight when the

@ Shaft with External Force Applied

External
force

Movable part of machine
Servomotor

=

power is OFF. Holding brake
Servomotor Movable part of —>

machine Prevents the movable part (table)

from moving due to external force.
Holding brake
» The brake built into the servomotor with brakes is a de-energization brake, which is
o used only to hold and cannot be used for braking. Use the holding brake only to hold
a stopped servomotor.
IMPORTANT

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

Servo ON signal  OFF | ON OFF
(/S-ON) N
OFF ON OFF
Servomotor power I
Brake signal (/BK) 21+ ON \ oFF
Brake contact part Brake applied K1 Brake release *|  Brake applied

(lining) R

*q ,

Position reference/ A%

Speed reference

Motor speed

*2

n Operation
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5.2.4 Holding Brakes

*]. The operation delay time of the brake is shown in the following table. The operation delay time is an example when
the power supply is turned ON and OFF on the DC side. Be sure to evaluate the above times on the actual equipment
before using the application.

Main Circuit Power Servomotor ) Brake Operation
Supply Voltage | Model: SGMVV- Rated Speed | Voltage | Brake Open Time Time
Three-phase 24 vDC
400 VAC 7EDOB 1500 min-! or 500 ms max. 150 ms max.
90 VDC

%2, After the /S-ON signal turns ON and then 50 ms has passed since the brake was released, output the reference from
the host controller to the multi-winding drive unit.

%3, Use Pn506, Pn507, and Pn508 to set the timing of when the brake will be activated and when the servomotor power
will be turned OFF.

(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).

Servomotor with
holding brake

To SERVOPACKSs and converters

Multi-winding
drive unit

CN21[

N . +24V (=]
(/BK+) - Surge
DC power” « 24V ) absorber

100/200 VAC supply 1D
4V) < ov _lmKy 7 Qv

CN7A/B

MO (=

AC side DC side

| |

Brake power supply gy _ry
Blue or yellow Red
White [AC  DC| Black

P

BK-RY: Brake control relay

90-V brake power supply: For 200-V input voltage: LPSE-2H01-E
For 100-V input voltage: LPDE-1HO1-E

You must provide a 24-VDC power supply for the 24-V brake.



5.2 Basic Functions Settings

(2)

brake power supply.
When using the LPSE-2H01-E power supply: Z10D471 (Made by SEMITEC

IMPORTANT Corporation)
When using the LPDE-1H01-E power supply: Z10D271 (Made by SEMITEC

Corporation)
When using the 24-V power supply: Z15D121 (Made by SEMITEC Corporation)

« After the surge absorber is connected, check the total time the brake is applied for the
system. Depending on the surge absorber, the total time the brake is applied can be
changed.

» Configure the relay circuit to apply the holding brake by the emergency stop.

o » Select the optimum surge absorber in accordance with the applied brake current and

Relay Circuit Example

Multi-winding drive unit

5to 24 VDC
Emergency stop

Photocoupler e — o

s
il e v

» The brake signal (/BK) cannot be used with factory settings. The output signal must
be allocated. Refer to (3) Brake Signal (/BK) Allocation to set the parameter Pn50F.

* When using a 24-V brake, separate the 24-VDC power supply from other power sup-
plies, such as the one used for the 1/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.

Brake Signal (/BK) Setting

This output signal controls the brake. The output signal must be allocated with PnSOF. Refer to (3) Brake Sig-
nal (/BK) Allocation for allocation.

The /BK signal turns OFF (applies the brake) when an alarm is detected or the /S-ON signal is turned OFF.
The brake OFF timing can be adjusted with Pn506.

Connector : .
Type Name Pin Number Setting Meaning
ON (closed) Releases the brake.
Output /BK Must be allocated .
OFF (open) Applies the brake.
0 The /BK signal is still ON during overtravel and the brake is still released.
IMPORTANT

n Operation
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5.2.4 Holding Brakes

3)

(4)

Brake Signal (/BK) Allocation
The brake signal (/BK) is not allocated at shipment. Use parameter Pn50F.2 to allocate the /BK signal.

Connector -
Parameter Pin Number YTt When | Classifica-
Enabled tion
+ Terminal | - Terminal
n.00O0O
[Factory - - The /BK signal is not used.
setting]
n.O0100 The /BK signal is output from output
Pn50F CN1-25 CN1-26 terminal CN1-25, 26. After Setup
restart
The /BK signal is output from output
n.002000 CN1-27 CN1-28 terminal CN1-27, 28.
The /BK signal is output from output
n.O0300 CN1-29 CN1-30 terminal CN1-29, 30.
When multiple signals are allocated to the same output terminal, the signals are output
o with OR logic. For the /BK signal, do not use the output terminal that is already being
used for another signal.
IMPORTANT

Brake ON Timing after the Servomotor Stops

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

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

* Wh ing th tor t trol rtical
When using the servomotor to control a vertica /S-ON input

axis, the machine movable part may shift slightly (CN1-40) Servo ON | Servo OFF
depending on the brake ON timing due to gravity or

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

parameter so that the power to the servomotor turns

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

* This parameter changes the brake ON timing while

. [ g
the servomotor is stopped. Pn506
The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
o ting of this parameter. The machine movable part may shift due to gravity or external
force before the brake operates.
IMPORTANT
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(5) Brake Signal (/BK) Output Timing during Servomotor Rotation

If an alarm occurs while the servomotor is rotating, 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 (Pn507) and the waiting time for brake signal when motor running (Pn508).

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

Brake Reference Output Speed Level [ Speed | [Position] [Torque | o
Classification
Pn507 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 100 Immediately Setup

Waiting Time for Brake Signal When Motor Running [ Speed | [Position| [Torque |

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 Rotating or alarm or P Servo ON | Servo OFF

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 Pn507

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

Pn507 Motor stopped by applying
DB or by coasting (Pn001.0)

RN

tor is turned OFF. ON !
» When the time set in Pn508 is E i
exceeded after the power to the Brake | !
servomotor is turned OFF. /BK output roleased_! ["6rake appiiea
i (OFF),
©0 1 Pnsos >
» The servomotor will be limited to its maximum speed even if the value set in Pn507 is
o higher than the maximum speed.
» Do not allocate the rotation detection signal (/TGON) and the brake signal (/BK) to the

IMPORTANT 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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5.2.5 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence

5.2.5 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.
» Dynamic braking (DB) is used for emergency stops. The DB circuit will operate fre-

o 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-

IMPORTANT ration of the internal elements in the SERVOPACK and converter.

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

If you turn OFF the control power supply during operation without turning OFF the

servo, the servomotor will coast to a stop. In this case, you cannot set the stop

method in a parameter.

» 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.0000" DB
[Factory setting] | pB
Pn001 " After restart Setup
n.000O01 Coast
n.O0002 Coast Coast

*  Always connect a dynamic brake circuit for these settings.

Note: Similar to the Coast Mode, the n.C0OIO0 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 rotates at very
low speed.

(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.
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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 e
Parameter Stop Mode Stopping When Enabled Classification
n.000O00 . DB
[Factory setting] | DB
Pn001 " After restart Setup
n.O00O01 Coast
n.O00O02 Coast Coast

*  Always connect a dynamic brake circuit for these settings.

B Stopping Method for Servomotor for Gr.2 Alarms

Parameter Mode After
Stop Mode . When Enabled Classification
Pn00B Pn001 . Stopping
n.0000™ DB
n.00oo [Factory setting] Zero-speed
[Factory setting] | , O™ stopping 2
Coast
n.O00O02
_ After restart Setup
n.0O000™ DB
[Factory setting] | DB
n.O00O10 "
n.OO01™
Coast
n.O00O02 Coast

#]1. Always connect a dynamic brake circuit for these settings.

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

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

n Operation
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5.2.6 Instantaneous Power Interruption Settings

5.2.6 Instantaneous Power Interruption Settings
Determines whether to continue operation or turn OFF the servomotor’s power when the power supply voltage
to the main circuit power supply of the SERVOPACK and converter is interrupted.
Instantaneous Power Cut Hold Time [Speed | [Position]| [Torque | o
Classification
Pn509 Setting Range Setting Unit Factory Setting When Enabled
20 to 50000 1 ms 20 Immediately Setup
If the power interruption time is shorter than the set value in Pn509, the servomotor will continue operation. If
it is longer than the set value, the servomotor’s power will be turned OFF during the power interruption. The
servomotor is turned ON when power supply to the main circuit recovers.
Set value for Pn509 > OFF time (t) Set value for Pn509 < OFF time (t)
Instantaneous power interruption Instantaneous power interruption
Main circuit Main circuit
power supply > OFF time (t) power supply B> OFF time (t)
I I I : I
Set value for | | Set value for oo
Pn509 iq_i_> Set value for Pn509 iq-»i Set value for
4 .
! I Pn509 2 OFF time (t) 11 i Pn509 < OFF time (t)
! | P \l/_:- Power OFF
i ; Operation ! :
Servomotor Power ON :/Continues_ Servomotor Power ON |
status ! ! status :
4\ Forced OFF
Instantaneous power interruption Instantaneous power interruption

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

interruption, the same operation will be performed as for normally turning OFF the
power supply, and the setting of Pn509 will be ignored.

IMPORTANT + 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) depends on the capability of
the power supply (not provided by Yaskawa). Check the power supply before using
the application.

o « If the control power supply makes control impossible during an instantaneous power

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 of 50,000 ms max.
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5.2.7

Setting Motor Overload Detection Level

In the multi-winding drive unit, 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

Detection curve of overload alarm

overload warning when
Pn52B = 50%

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

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

100% 200% Torque reference [%]

Ss
S
~

Note: For details, refer to SERVOPACK Overload Characteristics in the multi-winding drive system catalog.

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

n Operation
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5.2.7 Setting Motor Overload Detection Level

(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
y

o

Seaa

Detection curve of !
overload alarm !
when Pn52C = 50% |

Detection curve of
overload alarm when
Pn52C = 100% (factory setting)

»

50% 100% 200%

P

Torque reference [%]

Note: For details, refer to SERVOPACK Overload Characteristics in the multi-winding drive system catalog.

Derating of Base Current at Detecting Overload of
Motor

[Speed] [Position| [Torque |

Classification

Pn52C

Setting Range Setting Unit

Factory Setting

When Enabled

10 to 100 1%

100 After restart

Setup




5.3 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
Pn000 n.L] DOI.j [Fac- Speed control After restart Setup
tory setting]

Basic Settings for Speed Control

This section describes the basic settings for speed control.

Signal Setting

Input the speed reference to the multi-winding drive unit using the analog voltage reference to control the ser-
vomotor speed in proportion to the input voltage.

. Connector
Type Signal Name Pin Number Name
Input V-REF CNI1-5 Speed reference input
npu
P SG CNI1-6 Signal ground for speed reference input
Maximum input voltage: £12 VDC
Input Circuit Example
Example:
Rated motor 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.
Speed Ref SGMVv-O00ODOOB
2ﬁ§e InS:tr_ Rotation Direction Motor Speed Servomotor
(Motor Speed: 1500 min™")
+6 V Forward Rated motor speed 1500 min-!
-3V Reverse 1/2 rated motor speed -750 min~!
+1V Forward 1/6 rated motor speed 250 min!

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 Multi-winding drive unit
controller CNA1

V-REF| 5
D/A A

/ SG [6 Approx.
<~ £4 kQ
oV

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

n Operation
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5.3.2 Reference Offset Adjustment

(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] [Torque | o
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 (min-1)
Factory setting  \aximum input voltage (+12 V)

Rated speed #7777

Minimum input voltage (-12 V)

_3,0 T T T \_12 — Speed reference voltage (V)
! 4
o [ ; ¢ Setting range |(1.50 to 30.00 V)
Inputrange (Oto+12V)

5.3.2 Reference Offset Adjustment

In speed control, the servomotor may rotate at a very low speed with a voltage reference of 0 V. This occurs
because the internal reference in the multi-winding drive unit has a slight offset. It is called "offset".

If the servomotor rotates 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-

ence offset (Fn00A).
Motor Motor 7
speed speed e
/
7. ’ The offset is adjusted
/| Offset i in the multi-winding drive unit.
7
Speed 7 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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(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 multi-wind-
ing drive unit.

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 parameter (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

Operation Keys Operation

Step

Turn OFF the servo ON signal (/S-ON), and input the 0-V
reference voltage from the host controller or external cir-
cuit.

Multi-winding
drive unit Servomotor

0-V speed

Host
reference
controller > N—~

Slight rotation
Servo OFF N (Servo ON)

Il | @ Press the MODE/SET Key to select the utility function.
U VN S [ e 2

Press the UP or the DOWN Key to select Fn009.

| I
I_I—II_II_IH

Press the DATA/SHIFT Key for approximately one second.

|0 o—g |"rEF_o" is displayed.

B
DATA/«

Press the MODE/SET Key.
a After "donE" flashes for approximately one second,
L U L ey MODE/SET "rEF_o" is displayed again.

s ~

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

L ) DATA

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).

n Operation
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5.3.2 Reference Offset Adjustment

(2) Manual Adjustment of Reference Offset (FNO0A)

This method adjusts the offset inputting the amount of reference offset directly.
Use the manual adjustment of the reference offset (Fn00A) in the following cases:

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

* To deliberately set the offset amount to some value.
* To check the offset amount set in the automatic adjustment mode of reference offset.

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

B Preparation

The following conditions must be met to adjust the offsets of speed reference manually.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON. (Refer to 5.7/0.4.)

B Operating Procedure

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

Display after

SEE Operation

Keys Operation

1 — i Press the MODE/SET Key to select the utility function.
[ (] (] [ ]

Press the UP or the DOWN Key to select Fn00A.

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.

3 [(— _|0 ] Note: When "no_oP" flashes for approximately one second,
| [ [ Q—Q the write prohibited setting has been set in Fn010.
- g DATA/4 Change the setting in Fn010 and press the key again
to enable writing. (Refer to 7.10.)
4 [ — —lo ] B Turn ON the servo ON signal (/S-ON) from an external
Il d device. The display shown on the left appears.
5 f 'l imlinlin] ] @ |Press the DATA/SHIFT Key for approximately one second.
N [N [N ©—Q | The present offset amount is displayed.
—_ DATA/4
6 i Press the UP or the DOWN Key to stop the motor. The dis-
[ [ [ i played value is the amount of the offset after adjustment.
(Example)
— —T Press the MODE/SET Key. After "donE" flashes for
7 i ] approximately one second, the display shown on the left
SRR Ji | appears.
8 f — 'mlimlln Press the DATA/SHIFT Key for approximately one second.
I~ I_)I "FnOOA" is displayed again.
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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 | |

Motor speed / \

Use this function to smooth speed control (including selection of internal set speeds).

Note: Set both parameters Pn305 and Pn306 to "0" (factory setting) for normal speed control.

Soft Start Acceleration Time o
Classification
Pn305 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 0 Immediately Setup
Soft Start Deceleration Time o
Classification
Pn306 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 0 Immediately Setup

Pn305: The time interval from the time the servomotor starts until the maximum motor speed is reached.
Pn306: The time interval from the time the servomotor is operating at the maximum motor 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

Pn306

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] [Torque ]

Classification

Pn307

n Operation

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

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 (Pn501) while the zero clamp signal (/P-CON or /ZCLAMP) is ON. The
multi-winding drive unit 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 rotated by external force.

Speed reference [ 7
Host controller V?REF

%

Stops precisely!

Zero clamp
/P-CON
R —
(/ZCLAMP)
V-REF speed reference
Speed
Set value for zero R J— — Q —
clamp level (Pn501) | i
i | : Time
| | |
| | |
| .
I I OFF
/P-CON (/ZCLAMP) i ON
input signal ! ! |
|
Zero clamp
function ON OFF ON 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 6.6.1
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 func-
tion" 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-
age of the speed reference (V-REF) drops below the set speed
CN1-41 (closed) 17 lamp level (Pn501
Input | /P-CON . in the zero clamp level (Pn501).
[Factory setting]
OFF Turns OFF the zero clamp function.
(open)
Parameter Control Method When Enabled | Classification

Speed control <>

Gl n.ODOAD speed control with zero clamp function

After restart Setup
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(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 (Pn501).
8)l;l;n) Turns OFF the zero clamp function.

Note: Use parameter Pn50D.0 to allocate the /ZCLAMP signal for use. For details, refer to 3.4.1 Input Signal Allocations.

To use the zero clamp function, set Pn000.1t0 0, 3,4, 5, 6,7, 9 or A.

Input Signal
Used

n.O0000O Speed control /ZCLAMP

/ZCLAMP,
SPD-A,
n.O00O30 Internal set speed control SPD-B,
SPD-D,
C-SEL

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

/ZCLAMP,

Internal set speed control <> Position SPD-A,
Pn000 n.00050 sontrol SPD-B. N -
SPD-D,
C-SEL

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

/ZCLAMP,
C-SEL
/ZCLAMP,
C-SEL

Speed control <> Speed control with | /ZCLAMP,
n.OOAD zero clamp function C-SEL

Parameter Control Method When Enabled | Classification

n.0040 Internal set speed control <> Speed
control

n.O0060 Internal set speed control <> Torque
control

n.O0O70 Position control <> Speed control

n.O00O90 Torque control <> Speed control

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.

n Operation

(3) Related Parameter

Set the motor speed at which to enter zero clamp operation.

Zero Clamp Level
Classification
Pn501 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min! 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

5.3.6 Encoder Output Pulses

(1)

(2)

The encoder pulse output is a signal that is output from the encoder and processed inside the multi-winding
drive unit. It is then output externally in the form of a two-phase pulse signal (phases A and B) with a 90°

phase differential. It is used as the position feedback to the host controller.

Signals and output phase form are as shown below.

Signals
Signal Connector
Type Name Pin Number e REERE
PAO CNI1-33 These encoder pulse output pins out-
PAO CNI3a Encoder output pulse: phase A put the number of pulses per motor
revolution that is set in Pn212. Phase

PBO CNI1-35 A and phase B are different from

Output Encoder output pulse: phase B each other in phase by an electric
/PBO CNI1-36 angle of 90°.
PCO CN1-19 0 Ise is output t ta-
PCO CN120 Encoder output pulse: phase C ti(I)er, puise 15 oufptt pet motor rota

Host controller

Multi-winding drive unit

CN1 CN21
« PAO
[ Dividing Converts
PBO M seria
«— Y circuit  je—| data to
(Pn212) pulse.
| PCO ¢ |

Output Phase Form

Forward rotation (phase B leads by 90°)

Reverse rotation (phase A leads by 90°)

Phase A _,_
1
1

Phase B E i
Phase C J—

>t

o
Phase A

1 1

1
Phase B i E
Phase C —,_|—

>t

Note: The pulse width for phase C (origin pulse) changes according to the setting of the encoder output pulses (Pn212) and
becomes the same as that for phase A.
Even in reverse rotation mode (Pn000.0 = 1), the output phase form is the same as that for the standard setting

(Pn000.0 = 0) above.

O

IMPORTANT

If you use the multi-winding drive unit's phase-C pulse output for a zero point return,
rotate the servomotor two or more times before starting a zero point return. If the servo-
motor cannot be rotated two or more times, perform a zero point return at a motor speed

of 600 min™! or below. If the motor speed is faster than 600 min™!, the phase-C pulse may
not be output correctly.




5.3 Speed Control

5.3.7

Setting Encoder Output Pulse

Set the encoder output pulse using the following parameter.

Pn212

Encoder Output Pulses

[Speed| [Position] [Torque |

Classification

Setting Range

Setting Unit

Factory Setting

When Enabled

16 to 1073741824

1 P/rev

2048

After restart

Setup

Pulses from the encoder per revolution are divided inside the multi-winding drive unit by the number set in
this parameter before being output.
Set the number of encoder output pulses according to the system specifications of the machine or host control-

ler.
Setting Range of Encoder Output Setting Unit Upper Limit of Servomotor Speed for
Pulses (P/Rev) Set Encoder Output Pulses [min™]
16 to 16384 1 6000
16386 to 32768 2 3000
32772 to 65536 4 1500
65544 to 131072 8 750
131088 to 262144 16 375

Note 1. An encoder output pulse setting error (A.041) will occur if the setting does not satisfy the required conditions

listed in the table.

Pn212 =25000 (P/Rev) is accepted, but
Pn212 = 25001 (P/Rev) is not accepted. The alarm A.041 is output because the setting unit differs from that in

the above table.

The upper limit of the pulse frequency is approximately 1.6 Mpps.
The servomotor speed is limited if the setting value of the encoder output pulses (Pn212) is large.

An overspeed of encoder output pulse rate alarm (A.511) will occur if the motor speed exceeds the upper limit
specified in the above table.

Output Example: When Pn212 = 16 (16-pulse output per one revolution), PAO and PBO are output as shown

below.

1 2 3

4 5 6 7

Preset value: 16

8 9 10 M

12 183 14 15

16

= A A v
mo 4 LML e

<

One revolution

g

n Operation
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5.3.8 Setting Speed Coincidence Signal

5.3.8 Setting Speed Coincidence Signal

The speed coincidence output signal (/V-CMP) is output when the actual servomotor speed is the same as the
reference speed. The host controller uses the signal as an interlock. This signal is the output signal during
speed control.

Signal Connector Pin . .
Type Name Number Setting Meaning
CNI1-25, 26 ON (closed) Speed coincides.
Output |/V-CMP [Factory Setting] .
OFF (open) Speed does not coincide.

Note: Use parameter Pn50E.1 to allocate the /V-CMP signal to another terminal. Refer to 3.4.2 Output Signal Allocations
for details.

Speed Coincidence Signal Output Width [ Speed |
P 9 P Classification
Pn503 Setting Range Setting Unit Factory Setting When Enabled

0 to 100 1 min’! 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
o/ A
A7 y
N Pn503
S * A
A/7
Vs //
,/// Reference speed
i
/e IN-CMP is output in
y 4 this range.
/,,
<Example>
The /V-CMP signal is output at 1900 to 2100 min! if the Pn503 is set to 100 and the reference speed is 2000
|
min~.
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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.

Multi-winding drive system

Torque reference
Speed reference
Pn109 Pn10A
Feed- rFl?edtf_on/vard
] constant Servomotor
+
Refer-| Speed Current —» power AA M
Position reference | [ence |, |F%e/ence J|Error control - | control amplifier \
pulse Multiplier counter p section section
form xn n000.1 Pn000.1
Pn200.0 Pn218 Pn20E  Pn216 4 | posiion
Pn210 Pn217 control section
Clear signal input Current feedback
Speed
Positioning
completed
Encoder Position width
output pulse 1 feedback Speed feedback
« iviaer ENC,
Pn212
v
COIN

n Operation
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5.4.1 Basic Settings for Position Control

5.4.1 Basic Settings for Position Control

This section describes the basic settings for position control.

(1)

Reference Pulse Form

Set the reference pulse form using Pn200.0.

(2)

Parameter Reference Pulse | InputPulse Forward Run Reverse Run
Form Multiplier Reference Reference
. ‘ - T
n.OO0o Sign + pulse train (PéJ,\‘Lﬁn (PCU,\"‘1S_7) Cnn
[Factory setting] | (Positive logic) SIGN H level SIBN = Llevel
(CN1-11) (CN1-11)
CW + CCW pulse - cw cw
n.O001 train eni7) Lt vy LIl
i . ccw
(Positive logic) E3CCN"¥_11) . Nty L Llevel
n.O00O0O2 X1 . —90°
Two-phase pulse PhaseA_.H._QO PhaseA ]
Pn200 |n.00O00O3 train with 90° phase X2 Nty — (CN1-7)
differential PhaseB | L[ L [ phaseB LI LI L
n.O00O0O4 x4 (CN1-11) (CN1-11)
i : h PULS  — |1
n.00005 Sign + .pulse t.raln (PCU’\‘LﬁD (CN1-7)
(Negative logic) SIGN "] Lievel SIGN [ e
(CN1-11) (CN1-11)
CW + CCW pulse - cwW cw U
n.0O0006 train (CN1-7) I Hievel (CN1-7)
. .
(Negative logic) EiZCNVY-ﬂ) e [ [ T ?C?\IV;I-ﬂ) H level
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)
Uses the reference input filter for open-collector sig-
Pn200 n. 1000 nal. (Up to 200 kpps) After restart Setup
Uses the reference input filter 2 for line driver signal.
n.2000 (1 Mpps to 4 Mpps)




5.4 Position Control

(3) Connection Example

The following diagram shows a connection example. Use an SN75ALS174 or MC3487 manufactured by
Texas Instruments Inc., or equivalent for the line driver.

B Line Driver Output

Host controller Multi-winding drive unit
Line driver CN1
: ) Photocoupler
PULS : /> PULS T st T
cw ! 1500 zsi[}] SZ::I<
[ Phase A ] ' /PULS 8 < £

SIGN : /i\ SIGN ( 1 Ph.f)tocoupler
ccw e 1500 18 4o <
[Phase B]A!% 1 ' /SIGN ( 12 A,;I;I v=
i E

CLR Al% :

* i represents twisted-pair wires.

B Open-collector Output

Set limit resistor R so the input current, i, falls between 7 mA to 15 mA.

Host controller Multi-winding drive unit
B Example
Vee CN1 - When Ve is +24 Vi R = 2.2 kQ
R P Photocoupler * When Veeis +12 V: R =1 kQ
ﬁ b A PULSL 71800 B | - When Ve is +5 V: R = 180 Q
' E JPULS 8 A EI:I \4 1 li_ Note: In case of open-collector outputs,
T v \E/ ; the signal logic is as follows.
r cc ' '
% R | | When Tris ON | High level inputor
Vi /\ SIGN | 11 150 Q Photocoupler equivalent
——p i - N
| ! [ < - — ) Low level input or
E . /SIGN | 12 A 5 V> li_ When Tr is OFF equivalent
Tr Vee Y |
R ! E
E i /{\ CLR | 15 150© Photocoupler
| : - EI:] — E_
/L erlie BRI AL
Tr \/ )
FG T FG

n Operation

* i represents twisted-pair wires.

» Connect the shield of the cable on the multi-winding drive unit side to the connector
shell so that the shield will be connected to the frame ground (FG) through the con-

IMPORTANT nector.

o » Use a shielded cable for I/O signals and ground both ends of the shield.
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5.4.1 Basic Settings for Position Control

The built-in power supply of the multi-winding drive unit can be used. With an external power supply, a pho-
tocoupler isolation circuit will be used. A non-isolated circuit will be used if the built-in power supply is used.

Host controller Multi-winding drive unit

+12V

Photocoupler

Hilf=3dl

"

Y ; | 11
1.5V or o SIGN e > —
lessatON | A /SIGN | 12 A S Y-+ (_
Tr { e 47kQ
S PL3
7 : 18
P 15 .
o CLR ] >
LA /CLR | 14 A s Y li_
Tr -l: | ] 47KQ
N 47
FG T—' FG
* i represents twisted-pair wires.
» Use a shielded cable for I/O signals and ground both ends of the shield.
o » Connect the shield of the cable on the multi-winding drive unit side to the connector
shell so that the shield will be connected to the frame ground (FG) through the con-
IMPORTANT nector.
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(4) Electrical Specifications for Pulse Train Reference

Forms of pulse train references are as shown below.

Pulse Train Reference Form Electrical Specifications Remarks
Sign + pulse train input sie 1t tl, 2, 13,17 < 0.025 us Sign (SIGN)
(SIGN + PULS signal) B ]):QL/—\_/_E of t4, 15,6 > 0.5 s H = Forward
Maximum reference fre- | PULSTa M s W e T>0.125 ps reference
quency: 4 Mpps L T 0.125 us L = Reverse
Forward reference | Reverse reference =Y “‘ reference

(Maximum reference fre-
quency in case of open-
collector output: 200 kpps)

CW + CCW pulse train ¢

t1, £2 < 0.025 ps

Maximum reference fre- 3> 0.5 us
quency: 4 Mpps cew — 1T e T20.125 us 3
(Maximum reference fre- cw e T 0.125 us
quency in case Of open_ Forward reference o [ Reverse reference - M
collector output: 200 kpps)
Two-phase pulse train with oy t1 <0.1 us Reference pulse
90° phase differential i £2<0.1 us form is set with
(phase A + phase B) Phase A Pn200.0.
) Phase B .—Z—.l 1205 us
Maximum reference fre- |
. * = T-t2>0.5 us
quency 1 Mpps Forward reference Reverse reference
(Maximum reference fre- Prase B leads 'm
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) /O Signal Timing Example
1/O signal timing example is as shown below.
Servo ON ] ON —
Release : t1 <170 ms
—p—t 2—r—  2<6ms
Baseblock ! H (When Pn506 is set to 0.)
CN1-11 ; t3> 174 ms
Sign + pulse train [ ﬁ—l_l—u—u—uﬂu—u—u—u—u—l .
CN1-7

Note: The interval from the time the servo ON signal is turned ON until a reference pulse is input (t3) must be at least 174
ms. Otherwise the reference pulse may not be received by the multi-winding drive unit.

n Operation
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5.4.2 Clear Signal Setting

5.4.2 Clear Signal Setting

The clear input signal sets the error counter in the multi-winding drive unit to zero.

(1) Connecting the Clear Signal

Type Signal Name | Connector Pin Number Name
CLR CNI1-15 )
Input Clear input
/CLR CN1-14

(2) Clear Input Signal Form

Set the clear input signal form using Pn200.1.

o . When L
Parameter Description Clear Timing Enabled Classification
Clears at ON. _I_
n.O00O0O Position errors do not CLR 8'&5"3 at
[Factory setting] | accumulate while the sig- |(CN1-15) |<—
nal is ON.
. CLR ON
n.O0O10 Clears at the rising edge. | (CN1-15)
Clears here just once.
Pn200 After restart Setup
Clears at OFF.
o CLR Clears at
n.00020 Position errors do not (CN1-15)
' accumulate while the sig- | . OFF.
nal is OFF.
CLR | OFF
n.0030 Clears at the falling edge. |(CN1-15) 4
Clears here just once.

The following items will be changed in the multi-winding drive unit after the error counter has been reset to
Zero.

* The error counter in the multi-winding drive unit 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 rotate slowly due to drift
in the speed loop.
W Pulse Width of Clear Signal

When parameter Pn200.1 is set to 0 or 2, the width of the clear signal must be at least 250 s to reset the error
counter.
When parameter Pn200.1 is set to 1 or 3, the width of the clear signal must be at least 20 s to reset the error
counter.

(8) Clear Operation

This parameter determines when the position error should be set to zero according to the condition of the
multi-winding drive unit. Any of three clearing modes can be selected with Pn200.2.

o When P
Parameter Description Enabled Classification

n.0o0o Sets the position error to zero during a baseblock when

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

Y &l | turns OFF.
AL n.0100 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.




5.4 Position Control

5.4.3

Reference Pulse Input Multiplication Switching Function

The input multiplier for the position reference pulses can be switched between 1 and n (n =1 to 100) by turn-
ing the Reference Pulse Input Multiplication Switching Input signal (/PSEL) ON and OFF. The Reference
Pulse Input Multiplication Switching Output signal (/PSELA) can be used to confirm that the multiplier has
been switched.

To use this function, set the multiplier in Pn218.

Switch the multiplier of the reference pulse only when the position reference pulse is 0. If the position refer-
ence pulse is not 0 when the multiplier is switched, the servomotor position may shift.

/\ 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, disconnect the servomotor shaft from the machine and perform trial oper-

ation. Be sure that no problems will occur before connecting the shaft to the machine again.

(1) Related Parameter

(2)

3)

Reference Pulse Input Multiplication o
Classification
Pn218 Setting Range Setting Unit Factory Setting When Enabled
1 to 100 1 time 1 Immediately Setup

Timing Chart for Reference Pulse Input Multiplication Switching

Enabled
Reference Pulse Input
Multiplication Switching Input signal (/PSEL) Disabled
Enabled

Reference Pulse Input
Multiplication Switching Output signal (/PSELA) Disabled

1 1
1 i 1
! 1 ! 1
4 ms or less 4 ms or less

Internal status of multi-winding drive unit x1 (n= ;?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 Ngme 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 3.4.1 Input Signal Allocations to
Input Terminals.

n Operation
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5.4.4 Electronic Gear

(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 — - S—
OFF (open) The multiplier of the input reference pulse is disabled.

Note: Use parameter Pn510.2 to allocate the /PSELA signal for use. For details, refer to 3.4.2 Output Signal Allocations.
(5) Restriction

When using the following utility functions, the reference pulse input multiplication switching function is dis-

abled.
Parameter No. Function
Fn004 Program JOG operation
Fn201 Advanced autotuning

5.4.4 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 section indicates the difference between using and not using an electronic gear when a
workpiece is moved 10 mm in the following configuration.
Workpiece

I I TT I | AV
L

Encoder resolution (20 bit) 1048576 K .
Ball screw pitch: 6 mm

When the Electronic Gear is Not Used:

@ Calculate the revolutions.
1 revolution is 6 mm. Therefore, 10 +~ 6 = 10/6 revolutions.

(2 Calculate the required reference pulses.
1048576 pulses is 1 revolution. Therefore, 10/6 x 1048576 = 1747626.66 pulses.

(3 Input 1747627 pulses as reference pulses.

Reference pulses must be calculated per reference. — complicated

1l

When the Electronic Gear is Used:

The reference unit is 1 wm. Therefore, to move the workpiece 10 mm (10000 pum),
1 pulse = 1 um, so 10000 - 1 = 10000 pulses.
Input 10000 pulses.

Calculation of reference pulses per reference is not required. — simplified




5.4 Position Control

(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
1to 1073741824 1 1 After restart Setup

If the gear ratio of the servomotor and the load shaft is given as n/m where m is the rotation of the servomotor
and n is the rotation of the load shaft,

Electronic gear ratio: % = Pn20E _ Encoder resolution X =

Pn210 Travel distance per load n
shaft revolution (reference units)

B Encoder Resolution

Encoder resolution can be checked with servomotor model designation.

SGMVV -O000000O0

Symbol Specification Encoder Resolutions
3 20-bit absolute 1048576
D 20-bit incremental 1048576
Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 4000
o If the electronic gear ratio is outside this range, a parameter setting error 1 (A.040) will
be output.
IMPORTANT

n Operation
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5.4.4 Electronic Gear

(2)

Electronic Gear Ratio Setting Examples

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

Step

Operation

Load Configuration

Ball Screw

Disc Table

Belt and Pulley

Reference unit: 0.001 mm

Load shaft
20-bit encoder Ball screw
pitch: 6 mm

Reference unit: 0.01°

Gear ratio:
1/100

Load shaft 20-bit encoder

Reference unit: 0.005 mm
Load shaft

\

Gear ratio

1/50 Pulley diameter:

100 mm
20-bit encoder

Check machine specifica-

- Ball screw pitch: 6 mm

Rotation angle per revolu-

Pulley diameter: 100 mm
(pulley circumference: 314

1 . . tion: 360°
tions. + Gear ratio: 1/1 . mm)
Gear ratio: 1/100 « Gear ratio: 1/50
2 E}:ﬁ)"é‘ the encoder reso- | 1545576 (20-bif) 1048576 (20-bit) 1048576 (20-bit)
Determine the reference | Reference unit: 0.001 mm . o Reference unit: 0.005 mm
3 . Reference unit: 0.01
unit used. (1 um) (5 um)
Calculate the travel dis- _
4 |tance per load shaft revo- | 6 mm/0.001 mm = 6000 | 360°/0.01° = 36000 314 mm/0.005 mm =
. ; 62800
lution. (Reference unit)
g |Caleulatetheclectronic |\ 1048576 1 |B _ 1048576 100 |B _ 1048576 50
gear ratio. A~ 6000 I |A 36000 1 |A ~ 62800 1
Pn20E: 1048576 Pn20E: 104857600 Pn20E: 52428300
6 | Set parameters.
Pn210: 6000 Pn210: 36000 Pn210: 62800




5.4 Position Control

5.4.5

Smoothing
Applying a filter to a reference pulse input, this function provides smooth servomotor operation in the follow-

ing cases.

* When the host controller that outputs a reference cannot perform acceleration/deceleration processing.
* When the reference pulse frequency is too low.
Note: This function does not affect the travel distance (i.e., the number of reference pulses).

Related Parameters

Set the following filter-related parameters.
Change the setting while there is no reference pulse input and the servomotor stops.

Position Reference Acceleration/Deceleration Time Position]
Constant [Postton] Classification
Pn216 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.1 ms o* Immediately after the Setup
servomotor stops
Average Movement Time of Position Reference o
Classification
Pn217 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 0.1 ms 0" Immediately after the Setup
servomotor stops
#*  When set to 0, a filter becomes ineffective.
While the servomotor is rotating, changes in Pn216 or Pn217 will not be reflected. The
0 changes will be effective after the servomotor comes to a stop with no reference pulse
input.
IMPORTANT

Note: The difference between the position reference acceleration/deceleration time constant (Pn216) and the average
movement time of position reference (Pn217) is shown below.

Acceleration/Deceleration Filter (Pn216) Average Movement Time Filter (Pn217)
Reference pulse i ) Reference pulse
frequency Before filter applied |  frequency Before filter applied
After filter applied After filter applied
100%|---- 100%|- - -
63.2% | ---1-1
,-------1-36.8% :
| J L_J Time | Time

Pn216 Pn216 Pn217 Pn217

Reference pulse
frequency Pn217 Before filter applied
After filter applied

Pn217

Time

n Operation
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5.4.6 Positioning Completed Signal

5.4.6

Positioning Completed Signal

This signal indicates that servomotor movement has been completed during position control.

When the difference between the number of reference pulses output by the host controller and the travel dis-
tance of the servomotor (position error) drops below the set value in the parameter, the positioning completion
signal will be output.

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

Signal Connector . .
Type Name Pin Number Setting Meaning
R ON (closed Positioning has been completed.
Output | /COIN CN1-25, 26 . ( ) — g. >
[Factory setting] OFF (open) Positioning is not completed.

Note: Use parameter Pn50E.0 to allocate the /COIN signal to another terminal. Refer to 3.4.2 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.

Reference
Motor speed /Motor speed
Pns22 M
Position error
t ‘Time
/COIN - L Effective at ON (close).
Time

Note: If the parameter is set to a value that is too large, a positioning completed signal might be output if the position error
is low during a low speed operation. This will cause the positioning completed signal to be output continuously. If
this signal is output unexpectedly, reduce the set value until it is no longer output.

If the position error is kept to a minimum when the positioning completed width is small, use Pn207.3 to
change output timing for the /COIN signal.

Parameter

Name

Meaning

When

Enabled Classification

n.0O00O0
[Factory setting]

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

5-40

Pn207

n. 1000

n.2000

/COIN Output
Timing

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




5.4 Position Control

5.4.7 Positioning Near Signal

Before confirming that the positioning completed signal has been received, the host controller first receives a
positioning near signal and can prepare the operating sequence after positioning has been completed. The time
required for this sequence after positioning can be shortened.

This signal is generally used in combination with the positioning completed output signal.

Signal Connector . .
Type Name Pin Number Setting Meaning

The servomotor has reached a point near to

ON (closed) positioning completed.

Output /NEAR Must be allocated -
The servomotor has not reached a point near

OFF (open) to positioning completed.

Note: Use parameter Pn510.0 to allocate the /NEAR signal for use. Refer to 3.4.2 Output Signal Allocations for details.

NEAR Signal Width o
Classification
Pn524 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 1073741824 Immediately Setup

The positioning near signal (/NEAR) is output when the difference between the number of reference pulses

output by the host controller and the travel distance of the servomotor (position error) is less than the set value.

Motor speed CRgfge_rence

~ / Motor speed

Pn524 Pn522 Time

Position error

INEAR J lee Effective at ON (close)
ICON ] lT— Effective at ON (close).
ime

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

n Operation
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5.4.8 Reference Pulse Inhibit Function

5.4.8

(1)

Reference Pulse Inhibit Function

This function inhibits the multi-winding drive unit from counting input pulses during position control. When
this function is enabled, the multi-winding drive unit 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
nout | /p-con CN1-41 ON (closed) Stops counting the reference pulses.
npu - .
P [Factory setting] OFF (open) Counts the reference pulses.
Parameter Control Method Inpldjtszlgnal 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 q :
Type Ngme Pin Number Setting Meaning
ON (closed) Stops counting the reference pulses.
Input |/INHIBIT |Must be allocated.
OFF (open) Counts the reference pulses.

Note: Use parameter PnS0D.1 to allocate the /INHIBIT signal for use. For details, refer to 3.4.1 Input Signal Allocations to
Input Terminals.

To use the reference pulse inhibit function, set Pn000.1 to 1, 5, 7 or 8.

Input Signal
Used

n.O0O10 Position Control /INHIBIT

/INHIBIT
/SPD-A
/SPD-B

/SPD-D
Pn000 JC-SEL After restart Setup

Parameter Control Method When Enabled | Classification

Internal Set Speed Control <> Position

n.00s0 Control

/INHIBIT
/C-SEL

/INHIBIT
/C-SEL

n.O00O70 Position Control <> Speed Control

n.O00O80O Position Control <> Torque Control

Note: Reference pulse inhibit function is effective only with position control.



5.5 Torque Control

5.5

5.5.1

Torque Control

This section describes operation with torque control.

Input the torque reference to the multi-winding drive unit using an analog reference and control the servomo-
tor operation with the torque in proportion to the input voltage.

Select the torque control with parameter Pn000.1.

Parameter Meaning When Enabled | Classification

Pn000 ‘ n.00O20 Torque control After restart Setup

Basic Settings for Torque Control

This section describes the basic settings for torque control.

Signal Setting

Set the following input signals.

Type Signal Name FEi:r?rl]\lnuen?ltt?ér Name
Input T-REF CN1-9 Torque reference input
npu
P SG CN1-10 Signal ground for torque reference input

Maximum input voltage: +12 VDC

Input Circuit Example

Example
Pn400 = 0003.0 : Motor rated torque at 3.0 V [Factory setting]

Note: The value is 30, but it will be displayed on the operator as 0003.0.

Speed Reference Input Rotation Direction Torque
+3V Forward Rated torque
+1V Forward 1/3 rated torque
-1.5V Reverse 1/2 rated torque

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 torque control.
Note: Always use twisted-pair cables to control noise.

Host Multi-winding drive unit
controller CN1

T-REF| g
D/A -

/SG [10 Approx.

< £4 kQ
oV

n Operation
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5.5.2 Reference Offset Adjustment

(2)

Parameter Setting

Using Pn400, set the analog voltage level for the torque reference (T-REF) that is necessary to operate the ser-

vomotor at the rated torque.

5.5.2

Torque Reference Input Gain [Speed]| [Position] [Torque | o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 .
10 to 100 0.1 V/rated torque (Rated torque at 3.0 V) Immediately Setup
Output torque (%)
300
200 -
100 H-- prmmemmme ~---(Rated torque)
12 -10 30 ]
Factory Setting T T 1012 Torque reference voltage (V)
\
-300
Setting range
(1.0t0 10.0 V)
Input voltage range (0 to £12 V) .

Note: A torque reference above the rated torque can be applied but it may cause an overload (high load) alarm (A.710) or

overload (low load) alarm (A.720) if excessive torque is output for a long time. Refer to 9.1.2 Troubleshooting of
Alarms.

Reference Offset Adjustment

In torque control, the servomotor may rotate at a very low speed with a voltage reference of 0 V. This occurs

because the internal reference in the multi-winding drive unit has a slight offset of a few millivolts. It is called
"offset."

If the servomotor rotates 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 torque Output torque P

/7
4
y2
4
4
7

Offset adjustment d

/ 1 ‘Offset
Torque
reference

voltage

The offset is adjusted in the multi-winding
drive unit.

Offset Adjustment Range: -127 to +127
(Torque Reference: -1905 mV to 1905 mV
Offset Setting Unit: 15.0 mV)

Torque
reference
voltage




5.5 Torque Control

(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 multi-winding
drive unit.
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).
B Preparation

The following conditions must be met to adjust the offsets of torque 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 parameter (Fn010) must be set to Write permitted (P.0000).
* The servomotor power must be OFF.

B Operating Procedure

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

Display after

Step Operation Keys Operation
Turn OFF the servo ON signal (/S-ON), and input the 0-V
reference voltage from the host controller or external cir-
cuit.
Multi-winding
drive system Servomotor
1 _ _
Host 0-V torque
controller reference \mt/vt ;
Ignt rotation
Servo OFF N (Servo ON)
2 — I @ Press the MODE/SET Key to select the utility function.
EMLALNL | G

Press the UP or the DOWN Key to select Fn009.

Press the DATA/SHIFT Key for approximately one second.

n Operation

I —|_ (O "rtEF_o" is displayed.
—— 5 Press the MODE/SET key.
5 | __ aan After "donE" flashes for approximately one second,
L ) g MODE/SET "rEF 0" is displayed again.
6 — mimilE ] O | Press the DATA/SHIFT Key for approximately one second.
— j ©—¢ |"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 the
host controller. Use the manual adjustment of reference offset described in (2) Manual Adjustment of Reference Off-
set (Fn00B).
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5.5.2 Reference Offset Adjustment

(2) Manual Adjustment of Reference Offset (FnO0B)

This mode adjusts the offset by inputting the amount of torque reference offset directly.
Use the manual adjustment of the torque 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 conditions must be met to adjust the offsets of torque reference manually.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON. (Refer to 5.10.4.)

B Operating Procedure

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

Step Dlosgle?gt?;t:r Keys Operation
1 [I: I ] 9 Press the MODE/SET Key to select the utility function.
O I (] (S [N oo
2 [ II: M II:II II—I 7 ] 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 [ — I Im ] Note: When "no_oP" flashes for approximately one second,
Y I [ U 0—9 the write prohibited setting has been set in Fn010.
- 7 DATA/4 Change the setting in Fn010 to enable writing. set
(Refer to 7.10.)
4 [— | N ) _ Turn ON the servo ON signal (/S-ON) from an external
1 lICIr device. The display shown on the left appears.
5 f 'mlinlimlinlin ] Press the DATA/SHIFT Key for approximately one second.
[N/ /][] [N TA/ The present offset amount is displayed.
6 i Press the UP or the DOWN Key to adjust the amount of off-
[ () () (] set.
(Example)
— — Press the MODE/SET Key. After "donE" flashes for
7 [ | I A approximately one second, the display shown on the left
I L ) MODE/SET appears.
8 I~ Nl ] Press the DATA/SHIFT Key for approximately one second.
[ (/][] ] ) "Fn00b" is displayed again.
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5.5.3

5.5.4

Torque Reference Filter
This smooths the torque reference by applying a first order lag filter to the torque 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 | [Torque | o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

Speed Limit in Torque Control

This function limits the speed of the servomotor to protect the machine.
A servomotor in torque control is controlled to output the specified torque, but the motor speed is not con-
trolled. Therefore, if an excessive reference torque is set for the load torque on the machinery side, the speed

of the servomotor 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 [ Danger of damage due to Motor speed

; critical speed. ,
Maximum speed[~----"""- / Safe operation with
i

speed limit.

Limiting speed

Time Time
Refer to the following parameters for speed limit.
Signals Output during Servomotor Speed Limit
The following signal is output when the motor speed reaches the limit speed.
Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Servomotor speed limit being applied.
Output /VLT Must be allocated
OFF (open) Servomotor speed limit not being applied.

Note: Use parameter Pn50F.1 to allocate the /VLT signal for use. For details, refer to 3.4.2 Output Signal Allocations.
Speed Limit Setting
Select the speed limit mode with Pn002.1.

; When e
Parameter Meaning Enabled Classification
n.O00O0O Uses the value set in Pn407 as the speed limit (internal
[Factory setting] | speed limit function).
Pn002 Uses V-REF (CN1-5, 6) as an external speed limit After restart Setup
n.0010 input. Applies a speed limit using the input voltage of
’ V-REF and the setting in Pn300 (external speed limit
function).

n Operation
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5.5.4 Speed Limit in Torque Control

5-48

B Internal Speed Limit Function

If the internal speed limit function is selected in Pn002.1, set the limit of the maximum speed of the servomo-
tor in Pn407. 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.

When Enabled

Speed Limit During Torque Control o
Classification

Pn407 Setting Unit Factory Setting

1 min™! 10000

Setting Range
0 to 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 EY1V;§2 d Classification
n.OO00Oo00O Uses the smaller value of the maximum motor speed
[Factory setting] |and the value of Pn407 as the speed limit value.
Pn408 After restart Setup
n0010 Uses the smaller value of the overspeed alarm detec-
: tion speed and the value of Pn407 as speed limit value.

B External Speed Limit Function

If the external speed limit function is selected in Pn002.1, set the V-REF input signal and Pn300.

Signal Connector
TR Name Pin Number AT
Inout V-REF CNI1-5 External speed limit input
npu
P SG CN1-6 Signal ground for external speed limit input

Inputs an analog voltage reference as the servomotor speed limit value during torque control.

Notes:
* The smaller value of the speed limit input from the V-REF and the value of Pn407 is enabled when Pn002.1

issetto .

* The setting in Pn300 determines the voltage level to be input as the limit value. Polarity has no effect.

* When Pn300 is set to 6.00 (factory setting) and 6 V is input to V-REF (CN1-5, 6), the speed is limited to the
rated speed of the servomotor used.

Speed Reference Input Gain [ Speed | [Position] [Torque |

Classification

Pn300

Setting Range

Setting Unit

Factory Setting

When Enabled

150 to 3000

0.01 V/rated speed

600

Immediately

Setup




5.6 Internal Set Speed Control

5.6

5.6.1

Internal Set Speed Control

This section describes operation using speed control with the internal set speeds.

This function enables an operation to be executed at a controlled speed. The speed and direction are selected in
accordance with a combination of input signals from an external source. Servomotor speed settings are made

in advance using the parameters in the multi-winding drive unit. Because the speed is controlled with a param-
eter in the multi-winding drive unit, an external pulse generator or a reference generator that controls speed is
not needed.

Multi-winding drive system

Parameters for internal set speed

Motor rotation direction
" |_ (Forward/Reverse)
/P-CON (/SPD-D
( Ly P30T Speed Servomotor
2\ reference
Contact inputs* < /P-CL  (/SPD-A ) 45 Pn302 : > M
o Pn303 —
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.

Basic Settings for Speed Control with an Internal Set Speed
This section describes the basic settings for the internal set speeds.

Signal Setting

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

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

Signal Connector

Es Name Pin Number IEETg]
/P-CON CN1-41 Switches the servomotor rotation direction.
Input /P-CL CN1-45 Selects the internal set speed.
/N-CL CN1-46 Selects the internal set speed.

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

Signal Connector

e Name Pin Number Ly

/SPD-D CN1-41 Switches the servomotor rotation direction.
Input /SPD-A CN1-45 Selects the internal set speed.

/SPD-B CN1-46 Selects the internal set speed.
Parameter Setting
Select the speed control with an internal set speed with Pn000.1.

Parameter Meaning When Enabled | Classification

Pn000 n.O00O30 Internal set speed control After restart Setup

n Operation
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5.6.1 Basic Settings for Speed Control with an Internal Set Speed

(3)

Related Parameters

Set the internal set speed with Pn301, Pn302, and Pn303.

Internal Set Speed 1 [ Speed |
P Classification
Pn301 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 100 Immediately Setup
Internal Set Speed 2 e
Classification
Pn302 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min! 200 Immediately Setup
Internal Set Speed 3 [ Speed |
P Classification
Pn303 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 300 Immediately Setup

Note: The maximum speed of the servomotor is used whenever the value which exceeds the maximum speed is set in the
Pn301 to Pn303.

(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 Rota-
/P-CON /P-CL IN-CL tion Direc- Speed
/SPD-D /ISPD-A /SPD-B tion
OFF OFF Stops at 0 of the internal set speed.
OFF ON Pn301: Internal Set Speed 1
OFF Forward
ON ON Pn302: Internal Set Speed 2
ON OFF Pn303: Internal Set Speed 3
OFF OFF Stops at 0 of the internal set speed.
OFF ON Pn301: Internal Set Speed 1
ON Reverse
ON ON Pn302: Internal Set Speed 2
ON OFF Pn303: Internal Set Speed 3




5.6 Internal Set Speed Control

5.6.2 Example of Operating with Internal Set Speeds

An operating example of speed control with the internal set speeds is as shown below.
This example combines speed control with the internal set speeds with the soft start function.
The shock that results when the speed is changed can be reduced by using the soft start function.

Servomotor speed
SPEED3 3rd speed
N |
h Acceleration/deceleration are
+SPEED2 | : done for the soft start times set in
| ! Pn305 and Pn306.
1st speed | :
+SPEED1 [~ : |
Stop : : :
0 / L ! .
| ! | |
! : 1 : 1
-SPEEDT = : : : : 1|st speed
! | | !
I ] |
-SPEED2 |- \ ! ! | !
! 1
: ! : [ 1
-SPEED3 |- | : | ! :
: ! I I |
| ! ) X
I ) | | !
1 X : | !
I

I
I
|
Brd speed
I
I
I
I
I

[P-CL (/SPD-A) OFF |  OFF ' ON ON l OFF |OFFI ON ON I OFF
I ] I []

I
/N-CL (/SPD-B) I ! ' ' \
OFF OFF | OFF OFF OFF
I

|
| |
/P-CON(/SPD-D : : !
( " OFF | OFF I OFF |  OFF OFF LON_ _ON I ON

n Operation
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5.7.1 Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)

5.7 Combination of Control Methods

The multi-winding drive unit can switch between a combination of two 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.0O00O60 Internal Set Speed Control <> Torque Control
n.O0O70 Position Control <> Speed Control
Pn000 n.O00Os80O Position Control <> Torque Control After restart Setup
n.O0O90 Torque Control <> Speed Control
n.O0AD tSiggcled Control <> Speed Control with Zero Clamp Func-
Position Control <> Position Control with Reference
n.00B0 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.

5-52

(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.O00O40 n.O00O50 n.O0060
OFF OFF Speed control Position control Torque control
OFF ON Forward rotation at internal set speed 1 set in Pn301.
OFF ON ON Forward rotation at internal set speed 2 set in Pn302.
ON OFF Forward rotation at internal set speed 3 set in Pn303.
OFF OFF Speed control Position control Torque control
ON OFF ON Reverse rotation at internal set speed 1 set in Pn301.
ON ON Reverse rotation at internal set speed 2 set in Pn302.
ON OFF Reverse rotation at internal set speed 3 set in Pn303.

It is possible to switch from speed control, position control, or torque control to the internal set speed control

even while the servomotor is rotating.



5.7 Combination of Control Methods

The following diagram describes an operation example for internal set speed control + soft start <> position

control.

Motor speed

+SPEED3 [~

+SPEED2 [—

+SPEED1 [—

-SPEED1 [—

-SPEED2 [—

-SPEED3 [—

Reference pulse

/COIN

0

1
/P-CL
| OFF ON ! ON OFF | OFF
: \ [ [ |
IN-CL | 4 .
ON OFF | OFF OFF Lo N
X 1 g | : 1 1
I 1st speed : sgeed } 3rd speed |SWitChin9: Pulse : 1st speed
Reference h 1 | | | 1™ Internal
\ 1 ! ! " ! set speed
:< Internal set speed control =:< Position control !, control

Note 1.

Lany

The t1 value is not affected by whether the soft start function is used.

A maximum delay of 2 ms occurs in loading /P-CL and /N-CL.
2. The speed is decelerated for the time set in Pn306, and the internal set speed control will be changed to the posi-
tion control after the servomotor comes to a stop.

(2)

Changing Input Signal Allocations (Pn50A.0 = 1)

The control method can be switched by turning the /C-SEL signal ON/OFF.

T Signal Connector _—_— Pn000 Setting and Control Method
e X ettin
YP® | Name | Pin Number 9 n.0040 n.00O50 n.0060
ON (closed Speed Position Torque
Input | /C-SEL l\ﬁ“t lt’e : (closed) P d
allocate OFF (open) Internal set speed | Internal set speed | Internal set speed

Note: Use parameter PnS0C.3 to allocate the /C-SEL signal for use. For details, refer to 3.4.1 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 .
e e e Speed and Direction
OFF OFF Stops at internal set speed 0.
OFF ON Forward rotation at internal set speed 1 set in Pn301.
OFF ON ON Forward rotation at internal set speed 2 set in Pn302.
ON OFF Forward rotation at internal set speed 3 set in Pn303.
OFF OFF Stops at internal set speed 0.
OFF ON Reverse rotation at internal set speed 1 set in Pn301.
ON ON ON Reverse rotation at internal set speed 2 set in Pn302.
ON OFF Reverse rotation at internal set speed 3 set in Pn303.

Note: Use parameter Pn50C.0 to 2 to allocate the /SPD-D, /SPD-A, and /SPD-B signals for use. For details, refer to 3.4.7

Input Signal Allocations.

n Operation
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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
el Name | Pin Number g n.OO70 | n.OO8O | n.OO90
ON (closed) |Speed Torque Speed
Input |/P-CON | CN1-41 ¢ ) |5P _ ?1. P
OFF (open) | Position Position Torque
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 Torque Speed
Input |/c-sEL | Mustbe (closed) |5p k >
allocated OFF (open) | Position Position Torque

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 |:>(.3onnector Setting g
ame in Number n.O0AO n.0OBO
. Position control with
ON (closed) Speed control WI.th reference pulse
Input | /P-CON CN1-41 zero clamp function inhibit function
OFF (open) | Speed Position
Changing Input Signal Allocations for Each Signal (Pn50A.0 = 1)

Type Signal Connector Setting Pn000.1 Setting and Control Method
Name Pin Number n.O0OADO n.OOBO
Speed control with
/ZCLAMP ON (closed) zero clamp function B
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 Torque

5.8 Limiting Torque

The multi-winding drive unit provides the following four methods for limiting output torque to protect the

machine.

Limiting Method

Description

Reference Sec-

tion

Internal torque limit Always limits torque by setting the parameter. 5.8.1
External torque limit Limits torque by input signal from the host controller. 5.8.2
T limiting b 1 . -

orque fimiting by analog Assigns a torque limit by analog voltage reference. 5.8.3
voltage reference
External torque limit + Torque . Lo .
limiting by analog voltage ref- Combines torque limiting by an external input and by analog volt- 584

crence

age reference.

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

5.8.1 Internal Torque Limit

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

Forward Torque Limit [ Speed] [Position] [Torque ] o
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Reverse Torque Limit [Speed ] [Position| [Torque ] L
Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402 and Pn403 are too low, the torque may be insufficient for acceleration or deceleration of the

servomotor.

Torque waveform

No Internal Torque Limit
(Maximum torque can be output)

Internal Torque Limit

4

b ;—Maximum torque

h Speed

N Limiting torque
Speed
Pn402 4

—~y
—

I PR4Q3T-e-resmcrsemrememsansenenaena

n Operation
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5.8.2 External Torque Limit

5.8.2 External Torque Limit

Use this function to limit torque 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 torque by external torque limit.

Signal Connector . . o
Type Name Pin Number Setting Meaning Limit value
ON - The smaller value of these set-
. CN1.45 (closed) Forward external torque limit ON tings: Pnd02 or Pn404
npu - .
P [Factory setting] | OFF Forward external torque limit
Pn402
(open) OFF
ON o The smaller value of these set-
o et CN146 (closed) Reverse external torque limit ON tings: Pn403 or Pn405
npu - .
P [Factory setting] | OFF Reverse external torque limit
Pn403
(open) OFF

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 3.4.1 Input Signal Allocations.

(2) Related Parameters

Set the following parameters for external torque limit.

Forward Torque Limit [Speed]| [Position] [Torque | o
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Reverse Torque Limit [Speed ]| [Position] [Torque | o
Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Forward External Torque Limit [Speed ]| [Position] [Torque | o
Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup
Reverse External Torque Limit [Speed ] [Position ] [Torque | o
Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402, Pn403, Pn404, and Pn405 are too low, the torque may be insufficient for acceleration or
deceleration of the servomotor.
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(3) Changes in Output Torque during External Torque Limiting

The following diagrams show the change in output torque when the internal torque limit is set to 800%.

In this example, the servomotor rotation direction is Pn000.0 = 0 (Sets CCW as forward direction).

/P-CL
OFF ON
Pn402+--------=-------------- Pn402—=-----------------------
) Speed Speed
PRA04qm=——t -~ ------- -
OFF . .
Torque Torque
T PR403 - = = = == m e mmmmm e e e
/N-CL
PR402- = - = - o e oo [TV 157
 \ Speed Speed
PNA04 frmmmmy — = = = = = = - - -
ON 0 0
Pn405—- - - === -====-=--- <"/ —I Pn405—- === -===--=-~---~ - —J
Torque / " Torque/
[IVT\ I ESE [T1VTolc I EYSpRRU——

5.8.3 Torque Limiting Using an Analog Voltage Reference

For torque limiting by analog voltage reference, the torque is limited by using the analog voltage at the T-REF

terminals for CN1-9 and CN1-10.

From the torque limit value by analog reference and torque limit value by Pn402 and Pn403, whichever is
smaller will be applied.

Parameter

Meaning

When Enabled | Classification

Pn002 n.Od

oo1

input.

Uses the T-REF terminal as an external torque limit

After restart Setup

This function can be used only during speed or position control, not during torque control.

The following chart shows when the torque limiting using an analog voltage reference is performed in the

speed control.

Multi-winding drive unit

Pn415

Pn402 Forward

limi
|—>|T—REF filter time constant}—l ’( t((;reilf&:r;m

Pn400
Torque limit — T-REF, Torque reference input gain
value (See 551,
Pn300
Speed V-REF[Speed
reference

(See 5.3.1))

(See 6.7.2.)

+
reference input| _ ‘ Pn101
gain

Speed loop
integral time
constant

+Y +

Speed feedback

Pn100

Speed

loop

gain [ — Torque
reference

|— Pn403 (See5.8.1.)
Reverse torque limit

There is no polarity in the input voltage of the analog voltage reference for torque limiting. The absolute val-
ues of both + and - voltages are input, and a torque limit value corresponding to that absolute value is applied

in the forward and reverse direction.

n Operation
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5.8.3 Torque Limiting Using an Analog Voltage Reference

(1) Input Signals
Use the following input signals to limit a torque by analog voltage reference.
Type Signal Name F?onnector Name
in Number
Input T-REF CNI1-9 Torque reference input
SG CNI1-10 Signal ground for torque reference input

Refer to 5.5.1 Basic Settings for Torque Control.

(2)

Related Parameters

Set the following parameters for torque limit by analog voltage reference.

Torque Reference Input Gain

[ Speed | [Position | |

Torque |

Classification

Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 .
10 to 100 0.1V (Rated torque at 3.0 V) Immediately Setup
Forward Torque Limi [ Speed | [ Position | [Torque | o
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Reverse Torque Limi [ Speed | [ Position | [Torque | o
Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
T-REF Filter Time Constant [ Speed | [ Position | [Torque | o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup




5.8 Limiting Torque

5.8.4 Torque Limiting Using an External Torque Limit and Analog Voltage
Reference

This function can be used to combine torque limiting by an external input and by analog voltage reference.

When /P-CL (or /N-CL) is ON, either the torque limit by analog voltage reference or the setting in Pn404 (or
Pn405) will be applied as the torque limit, whichever is smaller.

Parameter Meaning When Enabled | Classification

When /P-CL or /N-CL is enabled, the T-REF terminal

FLS n.00O03 is used as the external torque limit input.

After restart Setup

The following chart shows the external torque limiting using an analog voltage reference.

Multi-winding drive unit

Pn402
/P-CL Forward
torque
IN-CL limit (See 5.8.1.)
Pn400 Pn415 Pn404
Torque limit — T-REF Torque reference input gain |—>|T-REF filter time constant Forward
value (See 5.5.1.) external
1 (See6.7.2)) v v torque limit
Pn300 Pn100 (fsP;eC 5|Té.1o.)N)
V-REF |Speed + + Speed
Speed > reference input| > loop > —> Torque
reference gain - gain reference
(See 5.3.1.) /
w
Pn403 (See 5.8.1.)_ )
Pn405 Reverse torque limit
Reverse external torque limit
Speed feedback (/NYCL: Oﬁ) o 5 g e

Note: This function cannot be used during torque control since the torque limit by analog voltage reference is input from
T-REF (CN1-9, 10).

(1) Input Signals

Use the following input signals to limit a torque by external torque limit and analog voltage reference.

. Connector
Type Signal Name Pin Number Name
Input T-REF CNI1-9 Torque reference input
npu
P SG CN1-10 Signal ground for torque reference input
Refer to 5.5.1 Basic Settings for Torque Control.
Signal Connector " . o
Type Name Pin Number Setting Meaning Limit Value
The smallest value of these set-
ON Forward external torque limit ON | tings: the analog voltage refer-
Input | /P-CL CN1-45 ) ence limit, Pn402, or Pn404
[Factory setting] F Fpr— =
orward external torque limit
OFF OFF Pn402
The smallest value of these set-
ON Reverse external torque limit ON | tings: the analog voltage refer-
Input |/N-CL CN1-46 ) ence limit, Pn403, or Pn405
[Factory setting] —
OFF g;\lf:erse external torque limit Pnd03

n Operation
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5.8.5 Checking Output Torque Limiting during Operation

(2)

5.8.5

Related Parameters

Set the following parameters for torque limit by external torque limit and analog voltage reference.

Torque Reference Input Gain

[Speed | [Position]| [Torque |

Classification

Pn400 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 0.1V 30 (Rafg {j’)rque at Immediately Setup
Forward Torque Limit [Speed | [Position]| [Torque] | Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled Setup
0 to 800 1% 800 Immediately
Reverse Torque Limi [Speed | [Position | [Torque | | Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled Setup
0 to 800 1% 800 Immediately
Forward External Torque Limit [ Speed | [Position | [Torque] |Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled Setup
0 to 800 1% 100 Immediately
Reverse External Torque Limit [ Speed | [Position | [Torque] | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled Setup
0 to 800 1% 100 Immediately
The setting unit is a percentage of the rated torque.
T-REF Filter Time Constant [ Speed| [Position]| [Torque ] o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

Checking Output Torque Limiting during Operation

The following signal can be output to indicate that the servomotor output torque is being limited.

. Connector - .
Type Signal Name Pin Number Setting Meaning
ON (closed) iStzgvomotor output torque is being lim-
Output  |/CLT Must be allocated S : —
ervomotor output torque 1s not bein
OFF (open) limited. P ¢

Note: Use parameter Pn50F.0 to allocate the /CLT signal for use. For details, refer to 3.4.2 Output Signal Allocations.
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5.9

Absolute Encoders

If using an absolute encoder, a system to detect the absolute position can be designed for use with the host
controller. By using an absolute position detection system, an operation can be performed without a zero point
return operation immediately after the control power supply is turned ON.

A battery case is required to save position data in the absolute encoder.
The battery is attached to the battery case of the encoder cable.

If an encoder cable with a battery case is not used, install a battery to the host controller.

() PROHIBITED

« Do not install batteries in both the host controller and battery case. It is dangerous because that sets up a
loop circuit between the batteries.

Set Pn002.2 to 0 (factory setting) to use the absolute encoder.

: When e
Parameter Meaning Enabled Classification
n.0oood . Uses the absolute encoder as an absolute encoder.
Pn002 [Factory setting] After restart Setup
n.O0100 Uses the absolute encoder as an incremental encoder.

The SEN signal and battery are not required when using the absolute encoder as an incremental encoder.

detecting system is different from the range for previous X-series systems. As a result,
the infinite-length positioning system of the X servo drives must be changed for use with
IMPORTANT =-V large-capacity servo drives. Be sure to make the following system modifications.

o The rotational serial data output range for a large-capacity X-V-series absolute position

Absolute | Output Range
Series (Models) | Encoder | of Rotational Action when Limit Is Exceeded
Resolution* | Serial Data

* When the upper limit (+99999) is exceeded
in the forward direction, the rotational

X Series 12-bit -99999 to serial data will be 0.

(SGDB) 15-bit + 99999 * When the lower limit (-99999) is exceeded
in the reverse direction, the rotational serial
data will be 0.

* When the upper limit (+32767) is exceeded
in the forward direction, the rotational
serial data will be -32768.

%S-Icligﬁ/lr;gsGDH) * When the lower limit (-32768) is exceeded
or large-capacit 17-bit -32768 to in the reverse direction, the rotational serial
o oAty 20-bit +32767 data will be +32767.

(SGDV) Note: If you change the multiturn limit set-

ting (Pn205), the operation will be different
for both forward and reverse rotation. (Refer
to 5.9.6 Multiturn Limit Setting.)

#  This is the resolution for a motor capacity of 22 kW or higher.

n Operation

5-61



5 Operation

5.9.1 Connecting the Absolute Encoder

5.9.1 Connecting the Absolute Encoder

The following diagram shows the connection between a servomotor with an absolute encoder, the multi-wind-
ing drive unit, and the host controller.

(1) Using an Encoder Cable with a Battery Case

Multi-winding drive unit Host controller
CN1 x4
PhaseA~_ 33), PAO { }
“A__34), /PAO RO | Phase A
Absolute encoder PhaseB.  35) PBO
& 360 /PBO RE | > PhaseB
1, %2 *3 Phase C 19), PCO
CN21 T3
s JE < 20) /PCO RO ai>—PhaseC
C PS) 6
Y
Output line-driver
SN75ALS174
manufactured by Texas 4 ), SEN +5V
Instruments or 5] sG b
the equivalent
i< SG l ov
BAT(+),) 3
[(@P BAT() ) 4

PG5 V,J 1
PGOV,) 2

Applicable line receiver: SN75ALS175
or MC3486 manufactured by Texas

Connector
FG I Lshell { J Instruments or the equivalent

Encoder cable Eﬁé}{‘“‘or Terminating resistance R: 220 to 470 Q

with battery case

#1. The absolute encoder pin numbers for the connector wiring depend on the servomotors.
*2. To prevent the influence of external noise, we recommend you connect a ferrite core on the motor end of the encoder
cable using two turns.

A

#3, : represents shielded twisted-pair wires.
M

g’

*4.  When using an absolute encoder, provide power by installing an encoder cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.
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(2) Installing the Battery in the Host Controller

Terminating resistance R: 220 to 470 Q

Multi-winding drive unit Host controller
CNT *3
Phase A~ 33), PAO { }
Absolute encoder " _34), /PAO R j>— Phase A
1 »2 Phase B, 35) PBO
*1, * %3
CNoT *\_36), /PBO R j| >>——Phase B
ps ) 5 Phase C~. 19/, PCO
C PS) 6 "_20); /PCO RQ J>—Phase c
Output line-driver
SN75ALS174
manufactured by Texas 4 | SN 5V
Instruments or el
the equivalent f gg 1
ov
BAT(+),) 3 21 ) BAT(+) .
¢ BATC)) 4 22 S BAT() KT+ gattery *4
C PG5V,) 1 W
_C PGOV,) 2
Neg Connector
FG I shell » Applicable line receiver: SN75ALS175 or
- I Connector MC3486 manufactured by Texas
@ shell Instruments or the equivalent

#]. The absolute encoder pin numbers for the connector wiring depend on the servomotors.
*2. To prevent the influence of external noise, we recommend you connect a ferrite core on the motor end of the encoder
cable using two turns.

=N,
A

%3, : represents shielded twisted-pair wires.

g’

*4.  When using an absolute encoder, provide power by installing an encoder cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.

* When Installing a Battery on the Encoder Cable
o Use the encoder cable with a battery case that is specified by Yaskawa.
Refer to the multi-winding drive system catalog for details.

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

Circuit Example

—k

T * Battery

n Operation
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5.9.2 Absolute Data Request Signal (SEN)

5.9.2 Absolute Data Request Signal (SEN)

The absolute data request signal (SEN) must be input to obtain absolute data as an output from the multi-wind-
ing drive unit.

The following table describes the SEN signal.

. Connector - .
Type Signal Name Pin Number Setting Meaning
OFF (low level) Disabled
Input SEN CN1-4 The host controller sends a request to
ON (high level) the multi-winding drive unit for the
absolute data.
Host controller Multi-winding drive unit
+5V T CN1
SEN 41000
> >— 1 : ? >—
High level:
Approx. 1 mA
7406 or the equivalent 2 4.7KQ -|_ 0.1 uF
vV | se ( Y ov

We recommend a PNP transistor.

The SEN signal is input at the following timing.

on A\

Control power supply OFF [ 5 seconds max. A\ OFF
i i ON (Normal status)
ALM signal OFF '
(Alarm status) OFF! OFF
i ON
SEN signal OFF | OFF
E ! Rotational serial data /Z
IL""'r _____ Inial i fal Incremental
PAO e s X Dulses / /
b ! (Phase A)|  (Phase A)
lk--‘"i- ----- ' Initial incremental /" Incremental
PBO :Undefmed: ! pulses : pulses
b ! | | (Phase B)|  (Phase B)
A | | ON
Servomotor power | i E i | | \\ OFF
E i : 60 ms max. ! i \\
P | Meomstyp) :
i i i ! Approx. ! i
| 150 ms! ' 15 ms 1400 ms max.;
! Do m—— T !
' ' ' "1to3ms
AN J
Y

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.
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5.9.3

» Maintain the high level for at least 1.3 seconds when the SEN signal is turned OFF
0 and then ON, as shown in the figure below.
SEN signal
IMPORTANT
OFF ON (high level) OFF | ON
1.3 s min.
T— 15 ms min.
» SEN Signal cannot be OFF while the servomotor power is ON.

For the details of the absolute data reception sequence, refer to 5.9.5 Absolute Data Reception Sequence.

Battery Replacement

If the battery voltage drops to approximately 2.7 V or less, an absolute encoder battery error alarm (A.830) or
an absolute encoder battery error warning (A.930) will be displayed.

If this alarm or warning is displayed, replace the batteries using the following procedure.

Use Pn008.0 to set either an alarm (A.830) or a warning (A.930).

: When e
Parameter Meaning Enabled Classification
n.O00O00 Outputs the alarm A.830 when the battery voltage
[Factory setting] | drops.
Pn008 - After restart Setup
Outputs the warning A.930 when the battery voltage
n.O00O0O1 drops

+ I[f Pn008.0 is set to 0, alarm detection will be enabled for 4 seconds after the ALM signal outputs max. 5 sec-
onds when the control power is turned ON.
No battery-related alarm will be displayed even if the battery voltage drops below the specified value after
these 4 seconds.

+ I[f Pn008.0 is set to 1, alarm detection will be always enabled after the ALM signal outputs max. 5 seconds
when the control power supply is turned ON.

ON
Control _OFF |
POWET  Alarm status Normal status
ALM 1 I :
| Ssmax. | 4s !
:4—>‘4—>:
i i /" Battery "\ i
Alarm A.830 ; voltage being
(Pn008.0 = 0) ! 1 \Jmonitored
i a
| ]
Warning A.930 i i Battery voltage
(Pn008.0 = 1) being monitored
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5.9.3 Battery Replacement

(1) Battery Replacement Procedure
B Using an Encoder Cable with a Battery Case

1. Turn ON only the control power supply.
2. Open the battery case cover.

Open the cover.

3. Remove the old battery and mount the new JZSP-BAO1 battery as shown below.

To multi-winding drive unit

Mount the JZSP-BAO1 battery.

4. Close the battery case cover.

Close the cover.

- ~

5. After replacing the battery, turn OFF the control power supply to clear the absolute encoder battery error
alarm (A.830).

6. Turn ON the control power supply.

7. Check that the alarm display has been cleared and that the multi-winding drive unit, SERVOPACKSs, and
converters operate normally.

If the control power supply is turned OFF and the battery is disconnected (which includes
o disconnecting the encoder cable), the absolute encoder data will be deleted.

IMPORTANT
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B [nstalling a Battery in the Host Controller

1. Turn ON only the control power supply.
2. Remove the old battery and mount the new battery.

3. After replacing the battery, turn OFF the control power supply to clear the absolute encoder battery error
alarm (A.830).

4. Turn ON the control power supply again.

5. Check that the alarm display has been cleared and that the multi-winding drive unit, SERVOPACKs, and
converters operate normally.

5.9.4 Absolute Encoder Setup and Reinitialization

/\ CAUTION

« The rotational data will be a value between -2 and +2 rotations when the absolute encoder setup is exe-
cuted. The reference position of the machine system will change. Set the reference position of the host
controller to the position after setup.

If the machine is started without adjusting the position of the host controller, unexpected operation may
cause injury or damage to the machine. Take sufficient care when operating the machine.

Setting up and reinitialization of the absolute encoder are necessary in the following cases.

* When starting the machine for the first time

* When an encoder backup error alarm (A.810) is generated

* When an encoder checksum error alarm (A.820) is generated

* When initializing the rotational serial data of the absolute encoder

Set up the absolute encoder with Fn008.

(1) Precautions on Setup and Reinitialization

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

* Set up or reinitialize the encoder when the servomotor power is OFF.

* The encoder backup error alarm (A.810) and encoder checksum error alarm (A.820) cannot be canceled
with the multi-winding drive unit’s alarm reset (/ALM-RST) input signal. Always use Fn008 for the setup
(initializing).

* Encoder backup error alarm (A.810)
* Encoder checksum error alarm (A.820)

* Any other alarms (A.80) that monitor the inside of the encoder should be canceled by turning OFF the
power.

n Operation
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5.9.4 Absolute Encoder Setup and Reinitialization

(2) Procedure for Setup and Reinitialization
Follow the steps below to setup or reinitialize the absolute encoder.

Step DIEpE ?ifct’ﬁr CloaiE Keys Operation
1 — BB & Press the MODE/SET Key to select the utility function.
|1 ][] ] DE/ET
2 — - Press the UP or the DOWN Key to select Fn008.
U (1 [ [
3 ( Nl h ) @ |Press the DATA/SHIFT Key for approximately one second.
[l /] [ [ | ©—Q | The display shown on the left appears.
\ J DATA/4
— — Continue pressing the UP Key until "PGCLS5" is displayed.
4 I Note: If the wrong key is pressed, "no-oP" will flash for
LI [ ] [y [y ) about one second and it will return to the utility func-
tion. Start the operation from the beginning.
- — Press the MODE/SET Key. The absolute encoder is initial-
5 nN_1_1= ized.
c\coyne iy When completed, "donE" flashes for approximately one
second.
6 o |z - Then, "donE" changes to "PGCL5".
[J (I g [y o
7 [ = =l ] Press the DATA/SHIFT Key for approximately one second.
— =g |"Fn008" is displayed again.
U ) (] ] [ DATA/4 18 displayed agat
8 | To enable the new setting, turn the control power supply OFF and ON again.
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5.9.5

Absolute Data Reception Sequence

The sequence in which the multi-winding drive unit receives the output from the absolute encoder and trans-
mits it to host controller is shown below.

(1)

Outline of Absolute Data

The serial data, pulses, etc., of the absolute encoder that are output from the multi-winding drive unit are out-

put from the PAO, PBO, and PCO signals as shown below.

Host

controller Multi-winding drive unit
SEN
Serial
FAQ A data
PB Dividing Serial data—
circuit [« pulse conversion
PG (Pn212)
. le—|
Signal Name Status Contents
T Rotational serial data
At initialization e 1
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 pulse (Pn212), 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 encoder, do not perform counter reset using the output of PCO
signal.

(2)

Absolute Data Reception Sequence

1. Set the SEN signal at ON (high level).

2. After 100 ms, the system is set to rotational serial data reception standby and the incremental pulse up/
down counter is cleared to zero.

3. Eight characters of rotational serial data is received.

4. The system enters a normal incremental operation state about 400 ms after the last rotational serial data is

received.
. Rotational
SEN signal serial data
"""" T Initial
PAO Undefined | i%lrszergema‘ f Incremental pulses
"""""" | ' (Phase A) i(Phase A)
____________ Initial !
PBO  Undefined el X Incremental pulses
____________ (Phase B) |(Phase B)
60 ms min.
90 ms typ.
50 ms | Approx. 15 ms| 400 ms max.
- bl »ld » bl »
al Lad Ll Ll |_V|‘ Vl
1to3ms

Note: The output pulses are phase-B advanced if the servomotor is turning forward regardless of the setting in Pn000.0.

n Operation
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5.9.5 Absolute Data Reception Sequence

Rotational serial data:
Indicates how many turns the motor shaft has made from the reference position, which was the position at
setup.

Initial incremental pulses:

The initial incremental pulses that provide absolute data is the number of pulses required to rotate the motor
shaft from the servomotor origin to the present position. Just as with normal incremental pulses, these pulses
are divided by the dividing circuit inside the multi-winding drive unit and then output.

The initial incremental pulse speed depends on the setting of the encoder output pulses (Pn212). Use the fol-
lowing formula to obtain the initial incremental pulse speed.

Setting of the Encoder Output Pulses Formula of the Initial Incremental Pulse Speed
(Pn212)

16 to 16384 % [kpps]

16386 to 32768 % [kpps]

32772 10 65536 % [kpps]

65544 to 131072 % [kpps]

131088 to 262144 % (kpps]

Reference position

(at setup) Current position
Coordinate _~1 0 y il *+2 v +3
value ' 1 ' w0 | ! 1 ! ! + !
Value of M — . — : — :
i i ! ‘M xR ' Po | !
| ~ T T L — |
1 1 i g 1 | |
| : ! | PE b |
i i Ps | i Pm N i
Final absolute data P\, is calculated by following formula.
P E~ M xR+ PO
PS = MS X R+ PS’
Py =Pg - Pg
Signal Meaning
Pe Current value read by encoder
M Rotational serial data
Po Number of initial incremental pulses
Ps Absolute data read at setup (This is saved and controlled by the host controller.)
Ms Rotational serial data read at setup
Pg’ Number of initial incremental pulses read at setup
Pwm Current value required for the user’s system
R Number of pulses per encoder revolution (pulse count after dividing, value of Pn212)

Note: The following formula applies in reverse mode. (Pn000.0 = 1)
PE =-M xR+ PO
PS = MS X R+ Ps'
PM = PE - PS
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(3) Rotational Serial Data Specifications and Initial Incremental Pulses

B Rotational Serial Data Specifications

The rotational serial data is output from PAO signal.

Data Transfer

Start-stop Synchronization (ASYNC)

Method
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even

Character code

ASCII 7-bit code

Data format

8 characters, as shown below.

"0" to "9"
npn "ror - Rotational data "CR"

; in five digits ;

00000 1010 1

v
T Data T LStop bit

Start bit Even parity

Note 1. Data is "P+00000" (CR) or "P-00000" (CR) when the number of revolutions is zero.

2. The revolution range is "-32768" to "+32767". When this range is exceeded, the data
changes from "+32767" to "-32678" or from "-32678" to "+32767". When changing
multiturn limit, the range changes. For details, refer to 5.9.6 Multiturn Limit Setting.

B |nitial Incremental Pulses

The initial incremental pulses are output after division inside the multi-winding drive unit in the same way as
for normal incremental pulses. Refer to 5.3.6 Encoder Output Pulses for details.

(4) Transferring Alarm Contents

If an absolute encoder is used, the contents of alarms detected by the multi-winding drive unit are transmitted
in serial data to the host controller from the PAO output when the SEN signal changes from high level to low

level.

Note: The SEN signal cannot be OFF while the servomotor power is ON.

Output example of alarm contents are as shown below.

SEN Signal

High level Error detection Low level

|
i
HNENE FEEE :
Panel Operator or 5 g !
Display T verspee !
| [ bl s
1
o
Incremental pulse / Serial data
Enlarged view
PAC Output Data format

N N I I [y
B R 7 L A 01
%_}

Upper two digits

n Operation
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5.9.6 Multiturn Limit Setting

5.9.6 Multiturn Limit Setting

The multiturn limit setting is used in position control applications for a turntable or other rotating device. For
example, consider a machine that moves the turntable in the following diagram in only one direction.

Turntable

Gear

Servomotor

Because the turntable moves in only one direction, the upper limit for revolutions that can be counted by an
absolute encoder will eventually be exceeded. The multiturn limit setting is used in cases like this to prevent
fractions from being produced by the integral ratio of the motor revolutions and turntable revolutions.

For a machine with a gear ratio of n:m, as shown above, the value of m minus 1 will be the setting for the mul-
titurn limit setting (Pn205).

Multiturn limit setting (Pn205) = m-1

The case in which the relationship between the turntable revolutions and motor revolutions is m = 100 and n =
3 is shown in the following graph.

Pn205 is set to 99.

Pn205=100-1=99

9 —
8 —
7L Table rotations —
6l \ —_—
Table 5| — Rotational
rotations , | Rotational data  ==— / Set value of Pn205 = 99 serial data
3 & Lo— e L. 100
2 B - - - ‘< ’ ’ s - - 50
1| JPhe et JPie
O -, - - - \\
100 200 o0 (¢ o
Motor rotations
Multiturn Limit Setting [Speed ] [Position | [Torque ] o
Classification
Pn205 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 Rev 65535 After restart Setup

Note: This parameter is valid when the absolute encoder is used.

The range of the data will vary when this parameter is set to anything other than the factory setting.

1. When the motor rotates in the reverse direction with the rotational data at 0, the rotational data will change
to the setting of Pn205.

2. When the motor rotates in the forward direction with the rotational data at the Pn205 setting, the rotational
data will change to 0.
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Set the value, the desired rotational amount -1, to Pn205.

Factory Setting (= 65535)

Other Setting (#65535)

+32767

|

Rotational

Forward/‘ Rev?‘

data ‘

-32768

Motor rotations —»

/

Pn205 setting value — A Forward

Rotational
data

Reverse

Motor rotations —»

5.9.7 Multiturn Limit Disagreement Alarm (A.CCO0)

When the multiturn limit set value is changed with parameter Pn205, a multiturn limit disagreement alarm
(A.CCO) will be displayed because the value differs from that of the encoder.

A_Iarm Alarm Name Alarm Code Output Meaning
Display

A.CCO Multiturn Limit Dis- | ALOI ALO2 ALO3 | Different multiturn limits have been set in the
' agreement ON (L) | OFF (H) | ON(L) encoder and the multi-winding drive unit.

If this alarm is displayed, perform the operation described below and change the multiturn limit value in the

encoder to the value set in Pn205.

Display after ;
Step Operation Keys Operation
1 — - I @ Press the MODE/SET Key to select the utility function.
’ ’ ’_I '_, ’_I DE/ET
2 — i ] Press the UP or DOWN Key to select Fn013.
(B (] [
3 ol (chizh ] Press the DATA/SHIFT Key for approximately one second.
I~z = "PGSEt" appears.
Press the MODE/SET Key. The value of the multiturn limit
— & A setting in the absolute encoder will be the same as the value
4 | @ of Pn205.
(] () (I MODE/SET When the setting is completed, "donE" flashes for approxi-
mately one second.
5 = - Then, "donE" changes to "PGSEt".
I [ ) ] [ A 1
6 = ' = @ Press the DATA/SHIFT Key for approximately one second.
= oz ©—¢ |"Fn013" is displayed again.
h— DATA/4
7 | To enable the new setting, turn the control power supply OFF and ON again.
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5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2, and ALO3)

5.10

5.10.1

3)

5-74

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 multi-winding drive unit detects errors and the resetting
methods for those errors.

Servo Alarm Output Signal (ALM)

This signal is output when the multi-winding drive unit detects an error.

Configure an external circuit so that this alarm output turns OFF the main circuit power
o supply to the SERVOPACK and converter whenever an error occurs.
IMPORTANT
Signal Connector . :
Type Name Pin Number Setting Meaning
ON (closed) Normal status
Output ALM CNI1-31, 32
OFF (open) 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 multi-winding drive
unit.

Use these signals as required to display the contents of the alarm at the host controller.

For details, refer to 9.1.1 List of Alarms.

Type Signal Name Ifi:r?rl]\lnue;tt?ér Meaning
ALO1 CN1-37 Alarm code output
outout ALO2 CNI1-38 Alarm code output
utpu
P ALO3 CNI1-39 Alarm code output
SG CNI1-1 Signal ground for alarm code output

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 encoder-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




5.10 Other Output Signals

B Resetting Alarms by Turning ON the /ALM-RST Signal

Connector Pin

Number Meaning

Type Signal Name

Input /ALM-RST CN1-44 Alarm reset

B 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.

B 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)

This signal is for a warning issued before the occurrence of an alarm.
Referto 9.2.1 List of Warnings.

(1) Signal Specifications

Type ﬁ'gr?]ael Cor'w\lnuen:tt;)errPln 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 3.4.2 Output Signal Allocations.
(2) 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,
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.

n.0O000O

For details on warning codes, refer to 9.2.1 List of Warnings.
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5.10.3 Rotation Detection Output Signal (/TGON)

5.10.3 Rotation Detection Output Signal (/TGON)

This output signal indicates that the servomotor is rotating at the speed set for Pn502 or a higher speed.

(1) Signal Specifications

Signal Connector Pin " .
Type Name Number Setting Meaning
Servomotor is rotating with the motor speed above
CN1-27. 28 ON (closed) the setting in Pn502.
Output  |[/TGON T - - .
[Factory setting] Servomotor is rotating with the motor speed below
OFF (open)

the setting in Pn502.

Note: Use parameter PnSOE.2 to allocate the /TGON signal to another terminal. For details, refer to 3.4.2 Output Signal
Allocations.

(2) Related Parameter

Set the range in which the /TGON signal is output using the following parameter.

Rotation Detection Level [Speed]| [Position] [Torque] o
Classification
Pn502 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min’! 20 Immediately Setup

5.10.4 Servo Ready Output Signal (/S-RDY)

This signal is turned ON when the multi-winding drive unit is ready to accept the servo ON (/S-ON) signal.
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 encoder is used.)

If an absolute encoder is used, the output of absolute data to the host controller must have been completed
when the SEN signal is ON (high level) before /S-RDY is output.

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

(1) Signal Specifications

Signal Connector Pin " .
Type Name Number Setting Meaning
ON (closed) The multl-vymdmg drive unit is ready to accept the
CN1-29. 30 servo ON signal.
Output  [/S-RDY T — . —
[Factory setting] OFF (open) The multi-winding drive unit is not ready to accept
P the servo ON signal.

Note 1. Use parameter Pn5S0E.3 to allocate the /S-RDY signal to another terminal. For details, refer to 3.4.2 Output Sig-
nal Allocations.
2. For details on the hard wire base block function and the servo ready output signal, refer to 5.1/.1 Hard Wire Base
Block (HWBB) Function.
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5.11

5.11.1

Safety Function

The safety function is incorporated in the multi-winding drive unit to reduce the risk associated with the
machine by protecting 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.

Hard Wire Base Block (HWBB) Function

The Hard Wire Base Block function (hereinafter referred to as HWBB function) is a safety function designed
to baseblock the servomotor (shut off the motor current) by using the hardwired circuits. Each circuit for two
channel input signals blocks the run signal to turn off the power module that controls the motor current, and
the motor current is shut off. (Refer to the diagram below.)

Power supply

24-V

SERVOPACK 1 Control Converter 1
power -
CN8 circuit
supply
Switch Run
— N /HWBB1+] 4 _ signal
i -
Fuse JHWBB1-1 3 |j SZZS.,E_I::) Block
N /HWBB2+| 6 1 '
E T ~_~
L HWBB2-| 5 |1] szzbg —) [Block J
Power
L /| module

Power supply

SERVOPACK 2 Control Converter 2
circuit
Run
/HWBB1+| 4 a signal
MHwBB1-1 3 |1] szzst‘: ) [_Block b
/HWBB2+ 6 1 1
. — \/
HWBB2-| 5 |1] szzs+<‘:_ —) [Block J
0 V$ Power
L——— module

{ Motor

Note: For safety function signal connections, the input signal is the 0 V common and the output signal is the source output.
This is the opposite of other signals described in this manual. To avoid confusion, the ON and OFF status of signals
for safety functions are defined as follows:

ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal line.
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5.11.1 Hard Wire Base Block (HWBB) Function
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(1)

(2)

(3)

Risk Assessment

When using the HWBB function, be sure to perform a risk assessment of the servo system in advance. Make
sure that the safety level of the standards is met. For details about the standards, refer to Harmonized Stan-
dards at the front of this manual.

Note 1. Applications for certification are pending to show that SERVOPACKSs comply with rules and regulations for
North American and other safety standards, including those for safe performance.
2. To meet the performance level d (PLd) in EN ISO 13849-1, the EDM signal must be monitored by a host control-
ler. 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 maximum motor rotation angle is 1/6 of a rotation (This is the converted rotation angle for the motor
shaft).

* The HWBB function does not shut off the power to the SERVOPACK and converter or electrically isolate
them. Take measures to shut off the power to the SERVOPACK and converter before performing mainte-
nance on them.

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
/HWBB1 {Motor current ON (Normal operation)
/HWBB2 shut-off request)

OFF

/S-ON 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.



5.11 Safety Function

OFF
/HWBB1 (Motor current ON (Normal operation)
/HWBB2 shut-off request)
OFF
/S-ON ON on
StEFVOPACK HWBB state X BB state X Operating
state

Note 1. Ifthe SERVOPACK is placed in a BB state with the main power supply turned OFF, the HWBB state will be
maintained until the servo ON signal is turned OFF.
2. The HWBB state cannot be reset if the servo ON signal is set to be constantly enabled in the servo ON signal
allocation (Pn50A.1). Do not make this setting if the HWBB function is being used.

Error Detection in HWBB Signal

If only the / HWBB1 or /HWBB?2 signal is input, an A.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.

A\ 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.

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.

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

pzo‘:'/‘v\e/r SERVOPACK 1

supply CN8

Switch
_ N /HWBB1+| 4

I—E T
Fuse JHWBB1- | 3 @ SZZS_.C_
N JHWBB2+| 6 X -
i -+
Lil JHWBB2- | 5 ﬂ SZZS*C_
Use a switch that has
micro-current contacts.
SERVOPACK 2
/HWBB1+| 4 B
N
JHWBB1- | 3 @ SZZS*C_
/HWBB2+| 6 B
N
JHWBB2- SZZS*C_

OVJ7 TS
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5.11.1 Hard Wire Base Block (HWBB) Function

5-80

W Specifications

Signal Connector " .
Type Name Pin Number Setting Meaning
CN8-4 ON (closed) | Does not use the HWBB function. (normal operation)
/HWBBI CNS8-3 Uses the HWBB function. (motor current shut-off
OFF (open)
Input request)
CNS-6 ON (closed) | Does not use the HWBB function. (normal operation)
/HWBB2 CNS8-5 Uses the HWBB function. (motor current shut-off
OFF (open) request)

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

ltems

Characteristics

Remarks

Internal Impedance

3.3kQ

Operation Movable Volt-
age Range

+11Vto+25V

Maximum Delay Time

20 ms

Time from the / HWBB1 and /HWBB?2 signals are OFF to
the HWBB function operates.

o

IMPORTANT

When using the HWBB function, always use a 24-VDC power supply for the DC power.

If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB2 input signals on the two chan-
nels, the power supply to the servomotor will be turned OFF within 20 ms (see below).

Within 20 ms

/HWBB1

/HWBB2 ON
(Normal operation)

OFF (Motor current
shut-off request)

SERVOPACK
State

Normal operation

HWBB state

Note 1. The OFF status is not recognized if the total OFF time of the /HWBB1 and /HWBB2 signals is 0.5 ms or shorter.
2. The status of the input signals can be checked using monitor displays. Refer to 8.6 Monitoring Safety Input Sig-

nals.
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(6)

(8)

Operation with Utility Functions
The HWBB function works while the SERVOPACK operates in the utility function.

If any of the following utility functions is being used with the ’ HWBB1 and /HWBB?2 signals turned OFF, the
SERVOPACK cannot be operated by turning ON the /HWBB1 and /HWBB?2 signals. Cancel the utility func-
tion first, and then set the SERVOPACK to the utility function again and restart operation.

* JOG operation (Fn002)

* Origin search (Fn003)

* Program JOG operation (Fn004)

* Advanced autotuning (Fn201)

* EasyFFT (Fn206)

* Automatic offset-signal adjustment of motor current detection signal (Fn0OOE)

Servo Ready Output (/S-RDY)

The servo ON (/S-ON) signal will not be accepted in the HWBB state. Therefore, the servo ready output will
turn OFF. The servo ready output will turn ON if the servo ON signal is turned OFF (set to BB state) when
both the ' 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 encoder), and no servo alarm occurs.

OFF
/HWBB1 ON (Motor current ON
/HWBB2 (Normal shut-off request) (Normal operation)
operation) . )
/S-ON 5 ON OFF
SERVOPACK : :
State Operating HWBB state BB state
/S-RDY o 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. Moreover, if a servomotor
with a brake is used, keep in mind that the brake for the servomotor is used only to prevent the movable

part from being moved by gravity or an external force and it cannot be used to brake the servomotor.

n Operation
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5.11.1 Hard Wire Base Block (HWBB) 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 /HWBB?2 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 and converter may result. To prevent internal ele-
ments 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 Safety Function

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, /HWBB1, and /HWBB?2 signals is shown below.

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 control power supply

is turned ON.
Signal .
Name Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

/N\ 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.
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

n Operation
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5.11.2 External Device Monitor (EDM1)

B Connection Example

EDMI1 output signal is used for source circuit.

SERVOPACK 1

Host controller

24-V power supply
| 8| /EDM1+
i
-
7| /EDM1-
SERVOPACK 2
CN8
] 8 |/EDM1+
1
-
7| /EDM1- B
szz::{
ov
W Specifications
Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Both tll‘nle /HWBBI1 and the /HWBB?2 signals are working
Output EDM1 CN8-8 normaTy.
P CN8-7

OFF (open)

The /HWBBI signal, the /HWBB?2 signal or both are not
working normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristics Remarks
Maximum Allowable Voltage 30 VDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON L0V Xl(;itage between EDM 1+ and EDM1- when current is 50
Maximum Delay Time 20 ms Time frpm the change in /HWBB1 or /HWBB?2 until the
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.

4N =TT Gy G9SX-BC202
power supply safety unit
manufactured

Fuse by OMRON Corp.

Outputs
S24S14

input | feedback inputs
A2 [T31T32T33
O

SERVOPACK 1

/HWBB1-

0
[HWBB2+ | 6 B
N
[HWBB2- |5 Ii] SZZS"K‘:

SERVOPACK 1

SERVOPACK 2
[cne |
8| /EDM1+

i

5
/IHWBB2- | 5 lI] SZZS"K‘:

SERVOPACK 2
CN8

}ZZE_ IHWBB1+ | 4 B
1 -
/HWBB1- |3 ﬂ] SZZS*K:_
7, /EDM1- /HWBB2+ | 6

8| |/EDM1+

159

7| /EDM1-

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 /
HWBB?2 signals turn ON, and the operation becomes possible.

Note: The EDM1 signal is used as a sourcing output. Connect the EDM1 so that the current flows from EMD1+ to EMDI-.

(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 or converter must be considered. Find the cause and correct the problem.
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5.11.4 Confirming Safety Functions

3)

Procedure

| Request to open the guard.

|

When the servomotor is operating, the host
2 controller stops the servomotor and turns
OFF the Servo ON signal (/S-ON).

|

Open the guard and enter.

l

The /[HWBB1 and /HWBB?2 signals are
4 | OFF and HWBB function operates.
(The operation in the guard is available.)

|

After completing the operation, leave and

N

w

S close the guard.
Turn ON the /S-ON signal from the host con-
6 troller.

5.11.4 Confirming Safety Functions

When starting the equipment or replacing the SERVOPACK or converter for maintenance, be sure to conduct
the following confirmation test on the HWBB function after wiring.

* When the / HWBB1 and /HWBB2 signals turn OFF, check that the panel operator or digital operator dis-
plays "Hbb" and that the servomotor does not operate.

* Check the ON/OFF states of the ' HWBB1 and /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 or converter must be
considered. Find the cause and correct the problem. For details, refer to 8.7 Monitor Display at Power ON.

* Check with the display of the feedback circuit input of the connected device to confirm that the EDM1 sig-
nal is OFF while in normal operation.

5.11.5 Precautions for Safety Functions

5-86

/\ 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 rotates 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 rotate within an electric angle of 180° or less as a
result of failure of the SERVOPACK or converter. Use the HWBB function for applications only after check-
ing that the rotation 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 and converter or electrically isolate it.
Take measures to shut off the power to the SERVOPACK and converter 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 multi-winding drive unit.
The responsiveness is determined by the servo gain that is set in the multi-winding drive unit.

The servo gain is set using a combination of parameters, such as speed loop gain, position loop gain, filters,
friction compensation, and moment of inertia ratio. These parameters influence each other. Therefore, the
servo gain must be set considering the balance between the set values.

Generally, the responsiveness of a machine with high rigidity can be improved by increasing the servo gain. If
the servo gain of a machine with low rigidity is increased, however, the machine will vibrate and the respon-
siveness may not be improved. In such cases, it is possible to suppress the vibration with a variety of vibration
suppression functions in the multi-winding drive unit.

The servo gains are factory-set to appropriate values for stable operation. The following utility function can be
used to adjust the servo gain to increase the responsiveness of the machine in accordance with the actual con-
ditions. With this function, parameters related to adjustment above will be adjusted automatically and the need
to adjust them individually will be eliminated.

This section describes the following utility adjustment functions.

i Tool*
Utility Function for Sl ApC%Ir::t?SIe Digital Panel
Adjustment igia ane : i
J Method Operator Operator S
Advanced Autotun- Automa@lc (})lperatllop is pgrfor$§d w1th internal ref- Speed and 5 o
ing (Fn201) erences in the multi-win g drive un%t to automat- Position X
ically adjust the moment of inertia ratio.
The following parameters are manually adjusted
with the position or speed reference input from the
host controller while the machine is in operation.
'(I? nr(lai;pazla:rr?;ég; * Gains (position loop gain, speed loop gain, etc.) IS)pe.fi(.i and O A O
uning * Filters (torque reference filter, notch filter) osttion
* Friction compensation
* Anti-resonance control adjustment function
égtr:-ti)eli)(;]ﬁgfrgent This function effectively suppresses continuous Speed and o % o
Function (Iin20 4) vibration. Position
Vibration Suppres- . . . . .
sion Function "l_“hls.fu.nctlon effectively suppresses residual vibra- Position o % o
(Fn205) tion if it occurs when positioning.

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

n Adjustments
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6.1.2 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 Advanced Autotuning.

Automatically adjusts the moment of inertia ratio, gains, and filters
with internal references in the multi-winding drive unit.

Refer to 6.2 Advanced Autotuning (Fn201).

Yes
Completed.

No

(2) Adjust using One-parameter Tuning.
> Manually adjusts gains and filters.
Position loop gain, speed loop gain, filters, and friction compensation
adjustments are available.
Refer to 6.3 One-parameter Tuning (Fn203).

Yes
Completed.

Continuous vibration occurs.

Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to 6.4 Anti-Resonance Control Adjustment Function (Fn204).
Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression Function.

Refer to 6.5 Vibration Suppression Function (Fn205).

No

Results OK?

Yes

Completed.
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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 an analog monitor connector on the multi-winding drive unit

to monitor the analog signal waveform.
The settings and parameters for monitoring analog signals are described in the following sections.

(1) Analog Monitor Connector Connections

Connﬁc(:)tor al Signal Name Factory Setting
CN1-16 Analog monitor 1 (TMON) Torque reference: 1 V/100% rated torque
CN1-17 Analog monitor 2 (VTG-M) Motor speed: 1 V/1000 min™!

CN1-1 Signal ground (SG) Analog monitor GND: 0 V

(2) Monitor Signal

The shaded parts in the following diagram indicate analog output signals that can be monitored.

Multi-winding drive system

J_ | Speed feedforward | | Torque feedforward |

T-REF
| Position reference speed | Speed reference

V-REF i
- - Torque
»| Speed Position Active gain reference

|
conversion E amplifier error !
! ] 1
1 1
Position loo ! i
PULS Reference : E E —
SIGN Pulse Electronic | &~ | Error Y+ g e &
— | - . peed |! _ | Current
|7 Multiplier ™ gear > counter Kp > loop [ PO > loop M Load
xn T (UNVIW)

7l . | External encoder speed |*

e fameley [ é
H gear speed |——
Speed ENC

Py
Error _ conversion TE |_
counter -
. + 1 ;
L__ _ Error Motor - load Speed
! : Position error —| Electronic = counter [~~7 position error | |conversion
*=="| Positioning T gear H l
completed ® : ®

Completion of position
reference
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6.1.3 Monitoring Operation during Adjustment

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.00000
[Pn0O0O7 . . -
Factory Motor rotating speed 1 V/1000 min
Setting]
n.0001 Speed reference 1 V/1000 min™! -
n.00002
[Pn006 o B
Factory Torque reference 1 V/100% rated torque
Setting]
n.O0O03 | Position error 0.05 V/1 reference unit |0 V at speed/torque control
n 000004 Position amplifiet exror O.QS V/1 encoder pulse | Position error after electronic
unit gear conversion
The input reference pulses will
n.0005 Position reference speed 1 V/1000 min™! be multiplied by n to output the
Pn006 position reference speed.
Pn007 n.00006 Reserved (Do not use.) - -
n.O0O07 | Motor-load position error 0.01 V/1 reference unit -
Positioning completed:
n.0008 | Positioning completed SV Completion indicated by out-
Positioning not com- put voltage.
pleted: 0 V
n.0009 Speed feedforward 1 V/1000 min™! -
n.OO0A | Torque feedforward 1 V/100% rated torque -
) Lo Ist gain: 1 V Gain type indicated by output
n.O0O0B | Active gain 2nd gain: 2 V voltage.
. . Completed: 5V Completion indicated by out-
n.O0OO0C | Completion of position reference Not completed: 0 V put voltage.
n.OOO0D | External encoder speed 1 V/1000 min~! Value at motor shaft

* Refer to 6.6.1 Switching Gain Settings for details.
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(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 (

<Example>
Analog monitor output at n.JO00 (motor rotating speed setting)

When multiplier is set to x 1:

Analog monitor
output voltage [V]

+6V

+6000

-6000

(4) Related

Parameters

Motor speed
[min-1]

(Pn552)
(Pn553)

Signal selection x Multiplier + Offset voltage [V] )
(Pn006=n.000001) )

Signal selection X Multiplier + Offset voltage [V]
(Pn007=n.00010)

(Pn550

(Pn551)

When multiplier is set to x 10:

Analog

monitor

output voltage[V]

+10 V (approx.)
+8V
+6V

-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.

+600 +800 Motor speed
[min-1]

Analog Monitor 1 Offset Voltage [Speed]| [Position| [Torque ] 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] [Torque ] I
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 | [Torque ] o
Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 % 0.01 100 Immediately Setup
Analog Monitor Magnification (x 2) [Speed | [Position] [Torque ] e L
Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 x 0.01 100 Immediately Setup

n Adjustments
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6.1.4 Safety Precautions on Adjustment of Servo Gains

6.1.4

(1)

(2)

Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

« If adjusting the servo gains, observe the following precautions.
* Do not touch the rotating section of the servomotor while power is being supplied to the motor.
» Before starting the servomotor, make sure that the multi-winding drive unit 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 multi-winding drive unit to the correct settings before starting to
adjust the servo gains.

Overtravel Function

Set the overtravel function. For details on how to set the overtravel function, refer to 5.2.3 Overtravel.

Torque Limit

The torque limit calculates the torque required to operate the machine and sets the torque limits so that the out-
put torque will not be greater than required. Setting torque limits can reduce the amount of shock applied to
the machine when troubles occur, such as collisions or interference. If a torque 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 Torque.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the multi-winding drive
unit is used in position control.

If this alarm level is set to a suitable value, the multi-winding drive unit 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 [min H Encoder Resolution®! . Pn210
60 Pn102 [0.1/s]/10%2. %3 Pn20E
* Excessive Position Error Alarm Level (Pn520 [1 reference unit])

Position Error [reference unit] =

Max. Motor Speed [min’l] Encoder Resolution*! Pn210
4
Fn320> 60 X Pnl02 [0.1s)/102 75 ¥ pagoE  L2DT

*1. Referto 5.4.4 Electronic Gear.

*2.  When model following control is enabled (Pn140 is set to n.O0OMO1), use the set value of Pn141 and not that of
Pnl02.

%3, To check the Pn102 setting, change the parameter display setting to display all parameters (Pn00B.0 = 1).

#4. At the end of the equation, a coefficient is shown as "x (1.2 to 2)." This coefficient is used to add a margin that pre-
vents a position error overflow alarm (A.d00) from occurring in actual operation of the servomotor.

Set the level to a value that satisfies these equations, and no position error overflow alarm (A.d00) will be gen-
erated during normal operation.

The servomotor will be stopped, however, if it does not operate according to the reference and the multi-wind-
ing drive unit detects an excessive position error.

The following calculation example is for a motor with a maximum motor speed of 2,000 and an encoder reso-
lution of 1,048,576 (20 bits). The following settings are used: Pn102 =400 and Pn210/Pn20E = 1/1.

2000 1048576 1
Pn520 = X x — x 2
60 400/10 1

8738133 x2

1747627
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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).

B Related Parameter

Excessive Position Error Alarm Level

Classification

Pn520 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 1 reference unit 5242880 Immediately Setup
B Related Alarm
Alarm .
Display Alarm Name Meaning
A.d00 Position Error Overflow | Position errors exceeded parameter Pn520.

(4) Vibration Detection Function

Set the vibration detection function to an appropriate value with the vibration detection level initialization
(FnO1B). For details on how to set the vibration detection function, refer to 7.13 Vibration Detection Level
Initialization (Fn0IB).

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
Pn529 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min! 10000 Immediately Setup

n Adjustments
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6.1.4 Safety Precautions on Adjustment of Servo Gains

B Related Alarms

Alarm
Display

Alarm Name

Meaning

A.d01

Position Error Overflow
Alarm at Servo ON

This alarm occurs if the servomotor power is turned ON when the position
error is greater than the set value of Pn526 while the servomotor power is
OFF.

A.d02

Position Error Overflow
Alarm by Speed Limit at
Servo ON

When the position errors remain in the error counter, Pn529 limits the speed
if the servomotor power is turned ON. If Pn529 limits the speed in such a
state, this alarm occurs when reference pulses are input and the number of
position errors exceeds the value set for the excessive position error alarm
level (Pn520).

When an alarm occurs, refer to 9 Troubleshooting and take the corrective actions.



6.2 Advanced Autotuning (Fn201)

6.2

6.2.1

Advanced Autotuning (Fn201)

With advanced tuning for the multi-winding drive system, adjustment is performed only for moment of inertia
calculation.

Calculating the Moment of Inertia

To calculate the load moment of inertia, the multi-winding drive unit and SERVOPACKs perform automatic
operation (reciprocal forward and reverse operation) and the moment of inertia is calculated during operation.

The parameter that sets the moment of inertia ratio (ratio of the load moment of inertia to the motor moment of
inertia) forms a standard for adjusting the gain, and therefore must be set as accurately as possible.

The load moment of inertia can be calculated from the mass and composition of the mechanical section, but
doing so is troublesome and accurate calculation has become difficult with the complexity of current mechan-
ical compositions. You can use this calculation function to get a highly accurate load moment of inertia simply
by driving the actual motor in forward and reverse a few times.

The following automatic operation specifications apply.

* Maximum speed: Rated motor speed x 2/3

* Acceleration torque: Approximately 100% of rated motor torque
The acceleration torque varies with the influence of the moment of inertia ratio
(Pn103), machine friction, and external disturbance.

* Travel distance: The travel distance can be set freely. The distance is factory-set to a value equivalent to 3

motor rotations.
Rated motor
X 2
Movement speed /3
,- / \ t: time
A Tr. .
—a—
Reference I, e Rated motor
A ~ speed x 2/3
Response
Rated motor T
* Execute advanced autotuning torque:
Multiowindi after a JOG operation to move Approx. 100%
lijt!'wm N9 SERVOPACK the position to ensure a suitable t time
rive unit movement range. Rated motor )
torque: f-- e
Approx. 100% Automatic operation

(1)

/\ CAUTION

» Because advanced autotuning adjusts the multi-winding drive unit during automatic operation, vibration or
overshooting may occur. To ensure safety, perform advanced autotuning in a state where the multi-winding
drive unit 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 torque control.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).

* Gain setting 1 must be selected.

* All alarms and warning must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

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

n Adjustments
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6.2.2 Procedure for Calculating the Moment of Inertia

(2) When Advanced Autotuning Cannot Be Performed

Advanced autotuning cannot be performed normally under the following conditions. Make adjustments using
one-parameter tuning (Fn203).

* The machine system can work only in a single direction.
* The operating range is within 0.5 rotation.

One-parameter Tuning (Fn203): Refer to 6.3 One-parameter Tuning (Fn203).

(3) When Advanced Autotuning Cannot Be Performed Successfully

The moment of inertia cannot be calculated successfully under the following conditions. Make adjustments
using one-parameter tuning (Fn203).

* The operating range is not applicable.

» The moment of inertia 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 moment of inertia, an error will result when P control operation is selected
using /P-CON signal while the moment of inertia is being calculated.

* The mode switch is used.

Note:If a setting is made for calculating the moment of inertia, the mode switch function will be disabled while the
moment of inertia is being calculated. At that time, PI control will be used. The mode switch function will be
enabled after calculating the moment of inertia.

* Speed feedforward or torque feedforward is input.

One-parameter Tuning (Fn203): Refer to 6.3 One-parameter Tuning (Fn203).
6.2.2 Procedure for Calculating the Moment of Inertia
The procedure to calculate the moment of inertia is given below.
Moment of inertia calculation is performed from the digital operator (optional) or SigmaWin+.
The procedure from the digital operator is described here.

During execution, you cannot change Pn103 (Moment of Inertia Ratio) from the SigmaWin+ or by any other
means.

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCT1ON— MODEISET — . . .
FRnO1E:SvMotOp ID () Press the Key to view the main menu for the util-
1 E”ﬂf Jeale ity function mode. Use the or Key to move
n203:0nePrm Tun .
Fn204:A-Vib Sup A \Y4 through the list, and select Fn201.
l—Status Display
EEY Advanced AT Press the [= Key to display the initial setting screen
2 Strok e(ggg o° 8)0 000 DATA for Fn201 (Advanced Autotuning).

Only the moment of inertia calculation can be used.

BB Advanced AT
Stroke=+00800000 . .
A v -
3 (0003. 0) rev A \V Il’ressthe[: or [V] Key and set the items in step 3

6-12
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)

(cont'd)
Step Display after Operation | Keys Operation
B STROKE (Travel Distance) Setting
The travel distance setting range is from -99,990,000 to +99,990,000 [reference units].
Specify the STROKE (travel distance) in increments of 1,000 reference units.
The negative (-) direction is for reverse rotation, and the positive (+) direction is for forward rotation.
3-1 | Initial value: About 3 rotations
Note 1. Set the number of motor rotations to at least 0.5.
If you do not, “Error” will be displayed and the travel distance cannot be set.
2. To calculate the moment of inertia accurately, it is recommended to set the number of motor rotations
to around 3.
RUN Advanced AT
4 Pn103=00100 DATA Press the [ ] Key. The moment of inertia ratio
calculation execution screen will be displayed.
RUN Advanced AT
Pn103=00100 Press the Key. The servomotor power will be
5 turned ON and the display will change from “BB” to

C‘RUN.’5

The moment of inertia is calculated.

Press the Key if a positive (+) value is set in

STROKE (travel distance), or press the [V_ Key if a

negative (-) value is set. Calculation of the moment of

inertia will start.

While the moment of inertia is being calculated, the

set value for Pn103 will flash and “ADJ” will flash

ADUJ —FUNCTION— instead of “RUN.”
Fn103=00200 When calculating the moment of inertia is completed,
the display will stop flashing and the moment of iner-
6 A ‘ \Y4 ’ tia will be displayed. The servomotor will remain
. ON, but the auto run operation will be stopped tem-
Display example: :
L porarily.
After the moment of inertia is )
Note:
calculated.

« If the wrong key (i.e., or Key) is pressed
for the set STROKE (travel direction), the calcula-
tion will not start.

» 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 correc-
tive action to enable operation.

After the servomotor is temporarily stopped, press the

BB —FUNCTION— Key to save the calculated moment of inertia
- E " (2’ g) 1E f ix'\T" otOp ID oama | [VoESET] | ratio in the multi-winding drive unit.
Fn203.0nePrm Tun L “DONE” will flash for one second, and “ADJ” will
Fn204:A-Vib Sup be displayed again.
Press the Key to end the operation.
8 | Turn the control power supply OFF and ON again.

n Adjustments
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6.2.2 Procedure for Calculating the Moment of Inertia

(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 an Error Occurs during Calculation of Moment of Inertia

The following table shows the probable causes of errors that may occur during the calculation of the moment
of inertia with the Jcalc set to ON, along with corrective actions for the errors.

Error

Display Probable Cause Corrective Actions

The multi-winding drive unit started calculating
Errl the moment of inertia, but the calculation was
not completed.

* Increase the speed loop gain (Pn100).
* Increase the STROKE (travel distance).

Set the calculation value based on the machine specifi-

The moment of inertia fluctuated greatly and cations in Pn103 and execute the calculation with the

Err2 . s .
did not converge within 10 tries. Jeale set to OFF.

Double the set value of the moment of inertia calculat-

Err3 Low-frequency vibration was detected. ing start level (Pn324).

* When using the torque limit, increase the torque
limit.

* Double the set value of the moment of inertia calcu-
lating start level (Pn324).

Err4 The torque limit was reached.

While calculating the moment of inertia, the
Err5 speed control was set to proportional control
with the /P-CON input.

Operate the multi-winding drive unit with PI control
while calculating the moment of inertia.
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6.3

6.3.1

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 (torque reference filter and notch filter)

* Friction compensation

* Anti-resonance control

Refer to 6.3.4 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 6.6 Additional Adjustment Function.

/\ CAUTION

« Vibration or overshooting may occur during adjustment. To ensure safety, perform one-parameter tuning in
a state where the multi-winding drive unit can come to an emergency stop at any time.

Preparation
Check the following settings before performing one-parameter tuning.

The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The tuning-less function must be disabled (Pn170.0 = 0).

* The tuning mode must be set to 0 or 1 when performing speed control.

* The main circuit power must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

n Adjustments
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6.3.2 One-parameter Tuning Procedure

6.3.2 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 moment of inertia 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 — i 5’ ) Press the UP or DOWN Key to move through the list
I () [ [ ) 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

7 . gains to the parameter. When tuning is finished,

8 Ninlimlis @ “donE” will flash before returning to the screen shown
13 00

on the left.
Note: To end operation without saving the calculated
gain, go to step 9.

MODE/SET

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— MODEISET Press the [&] Key to view the main menu for the
4 |[Enzo2iRer-AAT R 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 moment of inertia
5 EEE —OnePrmTun— ratio set in Pn103 at present. Move the digit with the
Pn103=00300 DATA .
A or Key and change the value with the
or Key.
BB —OnePrmTun—
3 Settineg OATA Press the Key to display the initial setting screen
Tuning Mode = O for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Setting Pressthe[ A ], [V, or Key and set the items in
Tuning Mode = 0 SCROLL Steps 4-1 and 4-2.
Type = 2 A
ETuning Mode
4-1 Select the tuning mode. Select the tuning mode 0 or 1.
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.
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.
4-2 | Type = 1: For belt drive mechanisms
Type = 2: For ball screw drive mechanisms [Factory setting]
Type = 3: For rigid systems in which the servomotor is directly coupled to the machine (without gear or other
transmissions).
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 B 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.

n Adjustments
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6.3.2 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 multi-

winding drive unit will automatically detect the
RUN —OnePrmTun— < > vibration frequencies and make notch filter or an
8 anti-resonance control settings. When the notch fil-
LEVEL = 0050 A v ter is set, "NF1" or "NF2" will be displayed on the
NF1 NF2 ARES bottom 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 confirmation screen will be dis-
PRn102=0050.0 played after LEVEL adjustment.
* Press the Key to save the adjusted values.
After the data is saved, “DONE” will flash for
RUN —OnePrmTun— approximately two seconds and then “RUN” will
Pn100=00[50.0 )
10 Pn101=00[16.0 DATA be displayed.
Pn102=00[50.0 « To return to the previous value, press the Key.
* Press the Key to readjust the level without
saving the values.
RUN —FUNCTION— T
Fn202:Re f-AAT VOOEET Press the Key to complete the one-parameter
11 Fn203:0nePrmTun () tuning operation. The screen in step 1 will appear

Fn204:A-Vib Sup

Fn205:Vib Sup

again.
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B Setting the Tuning Mode 2 or 3

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the
Fn202:Ref-AAT L utility function.
1 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 moment of inertia
5 BB —OnePrmTun— oA ratio set in Pn103 at present. Move the digit with the
Pn103=00300 T/ .
" or Key and change the value with the
or Key.
BB —OnePrmTun—
3 Setting DATA Press the Key to display the initial setting screen
Tuning Mode = 2 for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Setting Press the [ A |, (V] or Key and set the items in
Tuning Mode = 2 SCROLL steps 4-1and 4-2.
Type = 2 A
ETuning Mode
Select the tuning mode. Select the tuning mode 2 or 3.
4-1 | Tuning Mode = 2: Enables model following control and makes adjustments for positioning.
Tuning Mode = 3: Enables model following control, makes adjustments for positioning, and suppresses over-
shooting.
HType Selection
Select the type according to the machine element to be driven.
If there is noise or the gain does not increase, better results may be obtained by changing the rigidity type.
4-2 | Type = 1: For belt drive mechanisms
Type = 2: For ball screw drive mechanisms [Factory setting]
Type = 3: For rigid systems in which the servomotor is directly coupled to the machine (without gear or other
transmissions).
RUN —OnePrmTun— If the servomotor power is OFF, input a servo ON
5 Setting signal (/S-ON) from the host controller. The display
. _ a will change from "BB" to "RUN."
Tuning Mode=2 .
Type=2 If the servomotor power is ON, go to step 6.
RUN —OnePrmTun—
Pn100=0040.0
6 Pn101=0020.00 DATA Press the Key to display the set value.
Pn141=0050.0
RUN —OnePrmTun—
FF LEVEL=0050. 0 . .
7 FBE LEVEL=0040 0 DATA Press the Key again to display FF LEVEL and
FB LEVEL setting screens.

n Adjustments
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6.3.2 One-parameter Tuning Procedure

(cont'd)

Step

Display after Operation

Keys

Operation

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

A

\'%

If readjustment is required, select the digit with the
or Key or change the FF LEVEL and FB

LEVEL with the or Key. Check the

response.

If readjustment is not required, go to step 9.

Note: The higher the FF LEVEL, the positioning time
will be shorter and the response will be better.
If the level is too high, however, overshooting
or vibration may occur. Overshooting will be
reduced if the FB LEVEL is increased.

B If Vibration Occurs

« If vibration occurs, press the Key. The multi-
winding drive unit will automatically detect the
vibration frequencies and make notch filter or an
anti-resonance control settings. When the notch fil-
ter is set, “NF1” and “NF2” are displayed on the
bottom row. When the anti-resonance control is set,
“ARES” will be displayed on the bottom low.

RUN —OnePrmTun—

FF LEVEL=0050. 0
FB LEVEL=0040. 0

NF1 NF 2 ARES

m If Vibration Is Large

* Even if the Key is not pressed, the multi-wind-
ing drive unit will automatically detect the vibra-
tion frequencies and make notch filter or anti-
resonance control settings.

Notes:

« If the FF LEVEL is changed when the servomotor

is in operation, it will not be reflected immediately.

The changes will be effective after the servomotor

comes to a stop with no reference input and then

the servomotor starts operation If the FF LEVEL is
changed too much during operation, vibration may
occur because the responsiveness is changed rap-
idly when the settings become effective.

The message “FF LEVEL” flashes until the

machine reaches the effective FF LEVEL. If the

servomotor does not stop within approximately 10

seconds after changing the setting, a timeout will

occur. The setting will be returned to the previous
value.

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF 1

DATA

Press the Key to display the confirmation screen
after level adjustment.

10

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF1

DATA

* Press the Key to save the adjusted values.
After the data is saved, “DONE” will flash for
approximately two seconds and then “RUN” will
be displayed.

* To return to the previous value, press the Key.

* Press the Key to readjust the level without
saving the values.

1

RUN —FUNCTION—
Fn202:Re f-AAT
Fn203:0nePrmTun

Fn204:A-Vib Sup

Fn205:Vib Sup

MODE/SET

<L

Press the Key to complete the one-parameter
tuning operation. The screen in step 1 will appear
again.

6-20
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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 thq 2nd notch filter automatically with
the utility function.
n.O0100 Sets the 2nd notch filter automatically with the utility

[Factory setting]

function.

Immediately

Tuning

Anti-Resonance Control Adjustment

This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during one-parameter tun-
ing and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.000000 Dges not use the anti-resonance control automatically
with the utility function. . .
Pn160 - - . Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

"ARES" will flash on the digital operator when anti-resonance control adjustment function is set.

RUN —OnePrmTun—
FF LEVEL = 0050
FB LEVEL = 0040
NF1 NF2 ARES

n Adjustments
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6.3.2 One-parameter Tuning Procedure

6-22

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.00O000 Adjusted without the | Adjusted without the
[Factory friction compensation | friction compensation ) . ) )
setting] function function A'd_]l.lsted with the . Afi]l}sted with the .
Pn408 friction compensation | friction compensation
Adjusted with the Adjusted with the function function
n.1000 friction compensation | friction compensation
function function

B Feedforward

If Pn140 is set to the factory setting and the tuning mode setting is changed to 2 or 3, the feedforward gain
(Pn109), speed feedforward (V-REF) input, and torque 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
torque feedforward (T-REF) input from the host controller.

Parameter Function When Enabled | Classification
n.000d Model following control is not used together with the
[Factory .
X speed/torque feedforward input. ) )
Pn140 | setting] Immediately Tuning

Model following control is used together with the

n. 1000 .
speed/torque feedforward input.

Refer to 6.7.2 Torque Feedforward and 6.7.3 Speed Feedforward for details.

@

IMPORTANT

» Model following control is used to make optimum feedforward settings in the multi-

winding drive unit 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 torque feedforward (T-REF) input from the host control-
ler. However, model following control can be used with the speed feedforward (V-

REF) input or torque feedforward (T-REF) input if required. An improper feedforward
input may result in overshooting.
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6.3.3 One-parameter Tuning Example

The following procedure is used for one-parameter tuning on the condition that the tuning mode is set to 2 or

3. This mode is used to reduce positioning time.

Step | Measuring Instrument Display Example

Operation

Position error

| T 2= ) B

1 1 ' | NReference pulse speed}

i _I
b= /1

[Positioning completed signaIJ |

Measure the positioning time after setting the moment of iner-
tia ratio (Pn103) correctly. Tuning will be completed if the
specifications are met here. The tuning results will be saved in
the multi-winding drive unit.

The positioning time will become shorter if the FF level is
increased. The tuning will be completed if the specifications
are met. The tuning results will be saved in the multi-winding
drive unit. If overshooting occurs before the specifications are
met, go to step 3.

Overshooting will be reduced if the FB level is increased. If the
overshooting is eliminated, go to step 4.

The graph shows overshooting generated with the FF level
increased after step 3. In this state, the overshooting occurs, but
the positioning settling time is shorter. The tuning will be com-
pleted if the specifications are met. The tuning results will be
saved in the multi-winding drive unit. If overshooting occurs
before the specifications are met, repeat steps 3 and 4.

If vibration occurs before the overshooting is eliminated, the
vibration will be suppressed by the automatic notch filter and
anti-resonance control.

Note: The vibration frequencies may not be detected if the

vibration is too small. If that occurs, press the Key
to forcibly detect the vibration frequencies.

The tuning results will be saved in the multi-winding drive
unit.

n Adjustments
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6.3.4 Related Parameters

6.3.4 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi(l—r:a;(:gg;ion /-\(\:l:]t;)rr]réaet;c
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia 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 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A Ist Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No No
Pn146 Vibration Suppression 1 Frequency B No No
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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6.4

6.4.1

(1)

Anti-Resonance Control Adjustment Function (Fn204)

This section describes the anti-resonance control adjustment function.

Anti-Resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration suppression after
one-parameter tuning. This function is effective in supporting anti-resonance control adjustment if the vibra-
tion frequencies are from 100 to 1000 Hz.

This function rarely needs to be used because it is automatically set by the advanced autotuning or advanced
autotuning by reference input. Use this function only if fine-tuning is required, or vibration detection is failed

and readjustment is required.

Perform one-parameter tuning (Fn203) or use another method to improve the response characteristics after
performing this function. If the anti-resonance gain is increased with one-parameter tuning performed, vibra-
tion may result again. If that occurs, perform this function again to fine-tune the settings.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is executed. Enable the function in a state where the machine can
come to an emergency stop at any time to ensure the safety operation of the machine.

» Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
executing the anti-resonance control adjustment function. If the setting greatly differs from the actual
moment of inertia ratio, normal control of the machine may not be possible, and vibration may result.

detected for frequencies outside of this range, and instead, "F----" will be displayed. If

that occurs, use one-parameter tuning with tuning mode 2 selected to automatically
IMPORTANT set a notch filter or use the vibration suppression function (Fn205).
Vibration can be reduced more effectively by increasing the anti-resonance damping
gain (Pn163). The amplitude of vibration may become larger if the damping gain is
excessively high. Increase the damping gain from about 0% to 200% in 10% incre-
ments while checking the effect of vibration reduction. If the effect of vibration reduc-
tion is still insufficient at a gain of 200%, cancel the setting, and lower the control gain
using a different method, such as one-parameter tuning.

o « This function detects vibration between 100 and 1000 Hz. Vibration will not be

Before Performing Anti-Resonance Control Adjustment Function
Check the following settings before performing anti-resonance control adjustment function.

The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The tuning-less function must be disabled (Pn170.0 = 0).
* The control must not be set to torque control.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

n Adjustments
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6.4.2 Anti-Resonance Control Adjustment Function Operating Procedure

6.4.2 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 -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 —FUNGTION— MODEET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utﬂityfunction,
Fn204:A-Vib Sup
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v SelectFn204.
Status Displa
r play
— Vib 8 — . o .
2 I “r DATA Press tl_le »» ] Key to display the initial setting screen
Tuning Mode = 0 for tuning mode.
RUN — Vib Sup—
A v i
3 Tuning Mode = 0 A \Y4 'I"ée"ss the or Key and set the tuning mode
Press the Key while "Tuning Mode = 0" is dis-
played. The screen shown on the left will appear. The
detection of vibration frequencies will start and
RUN Ve — "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.

The vibration frequency will be displayed in “freq” if
vibration is detected.

\

RUN — Vib Sup— i

5 freq 0400 Hz - fll

damp 0000 H Torque-reference-|

Y Positio'ning completed |
| | | Slglnal

Example of measured waveform
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(cont’d)
Step Display after Operation Keys Operation
RUN — Vib Sup—
6 frea = 0400 Hsz DATA Press the Key. "The gurs.or 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.
]
|
Error
f
I
RUN —Vib Sup_ < > !'L A Torque reference
 an T
7 freq = 0400 Hz 'IJ]'I
damp = 01 EO 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’/"Q'-'- 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 . vazo < > Select the digit with the or Key, and press
req = z
damp = 0120 A \Y4 the or Key to fine-tune the frequency.
RUN T Vib Sup— 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.
— c ON— oG .
,EL,J,'; 03:0n eFPU,’:‘n TI :, N VOSEET Press the Key to complete the anti-resonance
1 Fn204:A-Vib Sup =2 control adjustment function. The screen in step 1 will
Fn205:Vib Sup appear again.
Fn206:Easy FFT
B With Determined Vibration Frequency
Step Display after Operation Keys Operation
RUN —FUNCTION— MODEISET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utilityfunction.
Fn204:A-Vib Sup
Fn205:Vi bI Su pu Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
RUN — Vib Sup—
2 Tuning Mode = o DATA Press the Key to display the initial setting screen
for tuning mode.

n Adjustments
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6.4.2 Anti-Resonance Control Adjustment Function Operating Procedure

(cont'd)
Step Display after Operation Keys Operation
RUN —FUNCTION—
A v i
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— Error
4 freq = 0100 Hz DATA | *
damp = 0000 '| | | |
r \ Torque-reference|
lJ ] T
»__| Positioning completed
| | §ig|na|“
Example of measured waveform
RUN — Vib Sup—
5 . 6100 < > Select the digit with the or Key, and press
re = z
da mZ = 0000 A \V} the or Key to adjust the frequency.
RUN — Vib Sup—
SCROLL SCROLL. .
6 freq = 0400 Hz A Press the Key. The cursor will move to "damp."
damp = 0000
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
]
|
Error
i
f
RUN —Vib Sup_ < > 1,1 Torque reference
 an T
7 freq = 0400 H=z ||w
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;Q‘-'- 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 . 0400 < > Select the digit with the or Key, and press
re = z
da mz = 0120 the or Key to fine-tune the frequency.
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(cont'd)
Step Display after Operation Keys Operation
RUN T Vib 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.
RUN —FUNCTION— .
Fn203:0nePrmTun VODEET Press the Key to complete the anti-resonance
11 Fn204:A-Vib Sup 2 control adjustment function. The screen in step 1 will

Fn205:Vib Sup

Fn206:Easy FFT

appear again.

n Adjustments
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6.4.2 Anti-Resonance Control Adjustment Function Operating Procedure

(2) For Fine-tuning After Adjusting the Anti-Resonance Control

Step Display after Operation Keys Operation
RUN —FUNCTION— MODEISET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utﬂityfunction.
Fn204:A-Vib Sup
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
RUN —FUNCTION—
2 Tuning Mode = 1 DATA Press the Key to display the "Tuning Mode = 1"
as shown on the left.
RUN — Vib Sup— . . . .
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 ; rea = g ‘1‘ g 8 Hz effect of vibration reduction. If vibration reduc-
ame = = 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 S‘ﬁg‘-‘- Key. The cursor will move from "damp" to
domn — 0150 N "freq." If fine-tuning is not necessary, skip step 6 and
go to step 7.
RUN — Vib Sup—
6 < > Select the digit with the or Key, and press
f = 0420 H
d ; ; Z = 0150 : A \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 co_mplete the anti-resonance
8 Fn204:A-Vib Sup (=) control adjustment function. The screen in step 1 will
Fn205:Vib Sup appearagain.
Fn206:Easy FFT
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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 Mi%ﬁ:ﬁggﬁon /-\(\:l;]t:rr]rée:;c
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Compensation Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Compensation Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Compensation Yes No

n Adjustments
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6.5.1 Vibration Suppression Function

6.5

6.5.1

(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 moment of inertia ratio (Pn103) using advanced autotuning before
executing the vibration suppression function. If the setting greatly differs from the actual moment of inertia
ratio, normal control of the multi-winding drive unit may not be possible, and vibration may result.

detected for frequencies outside of this range, and instead, "F-----" will be displayed.
» Frequency detection will not be performed if no vibration results from position error or
IMPORTANT the vibration frequencies are outside the range of detectable frequencies. If so, use a
device, such as a displacement sensor or vibration sensor, to measure the vibration
frequency.
« If vibration frequencies automatically detected are not suppressed, the actual fre-
quency and the detected frequency may differ. Fine-tune the detected frequency if
necessary.

o » This function detects vibration frequency between 1 to 100 Hz. Vibration will not be

Preparation

Check the following settings before performing the vibration suppression function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The control must be set to position control.
* The tuning-less function must be disabled (Pn170.0 = 0).
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Items Influencing Performance

If continuous vibration occurs when the servomotor is not rotating, 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).




6.5 Vibration Suppression Function (Fn205)

(3) Detection of Vibration Frequencies

6.5.2

Frequency detection may not be possible if there is not enough vibration to affect the position error.

The detection sensitivity can be adjusted by changing the setting for the remained vibration detection width
(Pn560) which is set as a percentage of the positioning completed width (Pn522). Perform the detection of
vibration frequencies again after adjusting the remained vibration detection width (Pn560).

Remained Vibration Detection Width [ Position |
[Postton] Classification
Pn560 Setting Range Setting Unit Factory Setting When Enabled
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 multi-winding drive unit will continue operating
until the servomotor 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.

(1) 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.

A 4

( Completed )

n Adjustments
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6.5.2 Vibration Suppression Function Operating Procedure

(2)

Operating Procedure

Step Display after Operation Keys ‘ Operation

1 Input a operation reference and take the following steps while repeating positioning.

RUN —FUNCTION— MODE/SET Press the Key to view the main menu for the
Fn204:A-Vib Sup L utility function.

2 Fn205:Vib Sup )
Fn206:Easy FFT Use the or Key to move through the list,
Fn207:V—Monitor A v select Fn205.

Press the Key. The display shown on the left will
appear.
Measure f: Measurement frequency
Setting f: Setting frequency [Factory-set to the set
value for Pn145]
If the setting frequency and actual operating fre-
quency are different, "Setting" will flash.
Note:
Frequency detection will not be performed if
RUN —Vib Sup_ Fhere isno vibration or the vibration frequt?ncy
is outside the range of detectable frequencies.

3 Measure f=010. 4Hz DATA The following screen will be displayed if vibra-

Setting f=080. 4Hz 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 —Vib Sup—
Measure f =————— Hz
Setting f =050. OHz
Press the Key. The displayed “Measure f” value
will be displayed as the “Setting £ value as well.
| R
T
LA
RUN _Vib Sup— l|'§‘| iR
SCROLL l'a'lli'u‘ >
4 Measure f=010. 4Hz A -|]E1J-U Position
Setting f=010. 4Hz llL,: ! | Error
r"v v
Torque
reference
Example of measured waveform
If the vibration is not completely suppressed, select
the digit with the or Key, and press the
RUN —Vib Sup—
' ‘P < > or Key to fine-tune the frequency “setting

5 Measure f=010. 4Hz f.” Skip this step and go to step 7 if the fine-tuning of

Setting f=012 4H:z N\ \"4 the frequency is not necessary.

Note: If the setting frequency and actual operating
frequency are different, "Setting" will flash.
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6.5 Vibration Suppression Function (Fn205)

(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
6 Measure f=010. 4Hz DATA ! Positi
Setting f=012. 4Hz | osttion
| Error
|
|
e | Torque
i | reference
|
Example of measured waveform
RUN —Vib Sup— Press the Key to save the adjusted settings in the
7 " . " DATA multi-winding drive unit. “DONE” will flash for
easure = z . . .
Settingf =012, 4Hz approximately two seconds and “RUN” will be dis-
played.
RUN —FUNCTION—
8 E n 2 g‘; MODEISET Press the Key to complete the vibration suppres-
F:W L sion function. The screen in step 1 will appear again.
Fn207

D

IMPORTANT

No settings related to the vibration suppression function will be changed during opera-
tion.

If the servomotor does not stop approximately 10 seconds after the setting changes, a
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 Functio

n 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 torque 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
torque feedforward (T-REF) input from the host controller.

Parameter

Function When Enabled | Classification

n.0000
Pn140

[Factory setting] | speed/torque feedforward input.

Model following control is not used together with the

Immediately Tuning

n. 1000

Model following control is used together with the
speed/torque feedforward input.

Referto 6.7.2 Torque Feedforward and 6.7.3 Speed Feedforward for details.

n Adjustments
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6.5.3 Related Parameters

o

IMPORTANT

» Model following control is used to make optimum feedforward settings in the multi-
winding drive unit 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 torque feedforward (T-REF) input from the host control-
ler. However, model following control can be used with the speed feedforward (V-
REF) input or torque feedforward (T-REF) input if required. An improper feedforward

input may result in overshooting.

6.5.3 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?g:;ion A(\;Lrj]tgrr]réaejcisc
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




6.6 Additional Adjustment Function

6.6

6.6.1

Additional Adjustment Function

This section describes the functions that can be used for additional fine tuning after making adjustments with
advanced autotuning, advanced autotuning by reference, or one-parameter tuning.

* Switching gain settings

* Friction compensation

* Current control mode selection

* Current gain level setting

* Speed detection method selection

Switching Gain Settings

Two gain switching functions are available, manual switching and automatic switching. The manual switching
function uses an external input signal to switch gains, and the automatic switching function switches gains
automatically.

By using the gain switching function, the positioning time can be shortened by increasing the gain during posi-

tioning and vibration can be suppressed by decreasing the gain while it is stopped.

Parameter Function When Enabled | Classification
n.0OO0 . Manual gain switching . .
Pn139 | [Factory setting] Immediately Tuning
n.O00O0O2 Automatic gain switching
Note: n.0O0O0O1 is reserved. Do not use.
For the gain combinations for switching, refer to (1) Gain Combinations for Switching.
For the manual gain switching, refer to (2) Manual Gain Switching.
For the automatic gain switching, refer to (3) Automatic Gain Switching.
(1) Gain Combinations for Switching
Model -
. Speed Loop Speed qup Position Loop Torque Refer- MOd(?I Following FE :
Setting Gain Integral Time Gain ence Following Control Gain Compensation
Constant Filter Control Gain Compensation Gain
. Pn142"
Pnl01 Pn401
Gain Pn100 Sneed Loo Pn102 Tgr ue Refer- 11\)/?1; 11 Foll Model Follow- | Pni21
. Speed Loop P P Position Loop que X Vodel FOTOW= 1 ing Control Friction Com-
. . T . . .
Setting 1 Gain Integral Time Gain ence Filter Time ing Control Gain Compen- | pensation Gain
Constant Constant Gain . pen-
sation
Pn412 . Pn149"
Pn105 Pnl22
Gain | Pnio4 2nd Speed Loop | P10 Ist Step 2nd 5“314& del Fol. | 2nd Model Fol- | 504G o
Setting 2 2nd Speed Loop Inte rr;l Time P | 2nd Position Torque Refer- ln viode 01' lowing Control Friction
9 Gain Con%tant Loop Gain ence Filter Time | 1OWINg Contro Gain Compen- Compensation
Constant Gain sation P

#  The switching gain settings for the model following control gain and the model following control gain compensation
are available only for manual gain switching. To enable the gain switching of these parameters, a gain switching input
signal must be sent, and the following conditions must be met.

* No command being executed.

» Motor having been completely stopped.
If these conditions are not satisfied, the applicable parameters will not be switched although the other parameters
shown in this table will be switched.

n Adjustments
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6.6.1 Switching Gain Settings

(2)

Manual Gain Switching

Manual gain switching uses an external input signal (/G-SEL) to switch between gain setting 1 and gain set-

ting 2.
. Connector Pin ] .
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

Switching Wait

Setting Time

Switching Time

Condition A satisfied.

Pnl135
Gain Switching
Waiting Time 1

Gain setting 1 to
gain setting 2

Pnl31
Gain Switching
Time 1

Pn139 n.0O00O02
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.
T " For Other than
Switching Condition A -~ When L
Parameter = Position Control Classification
for Position Control (No Switching) Enabled
n.O000O Positioning completed Fixed in eain setting 1
[Factory setting] | signal (/COIN) ON & &
Positioning completed . . . .
n.O0O10 signal (/COIN) OFF Fixed in gain setting 2
Positioning near signal . . . .
n.O0020 (/NEAR) ON Fixed in gain setting 1
Pn139 Positioning near signal . . . . Immediately Tuning
n.0O00O30 (/NEAR) OFF Fixed in gain setting 2
No output for position
n.0O00O40 reference filter and refer- | Fixed in gain setting 1
ence pulse input OFF
Position reference pulse | .. .. . .
n.0O00O50 input ON Fixed in gain setting 2

Automatic switching pattern 1 (Pn139.0 = 2)

Condition A
satisfied

Switching Waiting Time 1 Pn135
Switching Time 1 Pn131

Gain

Gain

Settings 1 Settings 2
Pn100 Pn104
Pn101 Pn105
Pn102 Pn106
Pn121 Pn122

Pn401

Switching Waiting Time 2 Pn136
Switching Time 2 Pn132

Pn412

Condition A
not satisfied
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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

Pn131

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
Torque Reference Filter Time Constant [Speed] [Position] [Torque ] 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
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6.6.1 Switching Gain Settings

(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 [Postion] Classification
Pn106 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
1st Step 2nd Torque Reference Filter Time —
o Constant [Speed| [Position]| [Torque] Classification
n Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
2nd Model Following Control Gain L
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 |
g P [Postion] 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
(5) 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 |
g [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 L
Classification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
(6) Related Monitor
Monitor No. (Un) Name Value Remarks
. . 1 For gain setting 1
Un014 Effective gain monitor - .
2 For gain setting 2
Note: When using the tuning-less function, gain setting 1 is enabled.
Parameter No. Analot%rMonl- Name Output Value Remarks
Pn006 LO00B Effective gain moni- 1V Gain setting 1 is enabled.
Pn007 tor 2V Gain setting 2 is enabled.
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6.6.2

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.0O00O0 - .
. 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
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6.6.2 Manual Adjustment of Friction Compensation

(2) Operating Procedure for Friction Compensation

The following procedure is used for friction compensation.

/\ CAUTION

» Before using friction compensation, set the moment of inertia ratio (Pn103) as accurately as possible. If
the wrong moment of inertia 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.

' \Insufficient responsiveness | | Responsiveness
| because of friction | is improved by
| friction

Small friction [ | compensation.

Position error | Position error
5 e : iy , WS I e
/M [\
\ f \
/ \ Large friction o
/ \ / "\__
_.*" I\"\__ Reference pulse speed _r‘J "'\ Reference pulse speed
Without friction compensation With friction compensation
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6.6.3 Current Control Mode Selection Function

6.6.4

6.6.5

This function reduces high-frequency noises while the servomotor is being stopped. This function is enabled

by default.
Parameter Meaning When Enabled | Classification
n. O0O00O Selects the current control mode 1.
Pn009 After restart Tunin
n. 0010 . Selects the current control mode 2 (low noise). g
[Factory setting]

« If current control mode 2 is selected, the load ratio may increase while the servomotor

o is being stopped.

IMPORTANT

Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the multi-winding
drive unit according to the speed loop gain (Pn100). You can reduce the noise level by reducing the current
gain level (Pn13D) from its factory setting of 2000% (disabled). Adjust the current gain level within the allow-
able range at which multi-winding drive unit response characteristics can be secured. This function is always

disabled in torque control (Pn000.1 = 2).

Current Gain Level | Speed | | Position | Classification

Pn13D |  Setting Range Setting Unit Factory Setting When Enabled
100 to 2000 1% 2000 Immediately Tuning

« If the parameter setting of the current gain level is changed, the responses character-

o istics of the speed loop will also change. The multi-winding drive unit must, therefore,
be readjusted again.

IMPORTANT

Speed Detection Method Selection

This function can ensure smooth movement of the servomotor while the servomotor is running. Set the value
of Pn009.2 to 1 and select speed detection 2 to smooth the movement of the servomotor while the servomotor

is running.
Parameter Meaning When Enabled | Classification
n. 0oOo . Selects speed detection 1. )
Pn009 [Factory setting] After restart Tuning
n. 0100 Selects speed detection 2.
« If the speed detection method is changed, the response characteristics of the speed
o loop will change and the multi-winding drive unit must be readjusted again.
IMPORTANT
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6.6.6 Position Integral

6.6.6 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 multi-winding drive unit with Yaskawa MP900/2000 machine controllers.

Position Integral Time Constant [ Position |
[Positon ] Classification
Pn11F Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0.1 ms 0 Immediately Tuning
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6.7

Compatible Adjustment Function

With the multi-winding drive unit, you can use the adjustment functions described in section 6./ to 6.6 to
adjust the machine.

This section explains compatible functions provided by earlier models, such as the Z-II large-capacity SER-
VOPACK.

6.7.1 Feedforward Reference
This function applies feedforward compensation to position control and shortens positioning time.
P09 Pn10A .
Position Differential {Feedforward Gain [ Fegarorward Fer
reference pulse . .
Position loop gain (Kp) |—>Oi->
TF-eedback pulse
Feedforward Gain o
Classification
Pn109 Setting Range Setting Unit Factory Setting When Enabled
0 to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant [ Position |
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.
6.7.2 Torque Feedforward

(1)

The torque feedforward function shortens positioning time.

The host controller finds the difference from the position reference to generate a torque feedforward reference.
This reference and the speed reference are sent to the multi-winding drive unit.
Example of Connection with Host Controller

Connect a speed reference to V-REF (CN1-5 and -6) and a torque feedforward reference to T-REF (CN1-9 and
-10) from the host controller.

B When the Multi-winding Drive Unit Performs Speed Control

Host controller

Multi-winding drive system

Position
reference

Kp

: Position loop gain
KEF : Feedforward gain

T-REF Pn400 Pn415
ITorque reference input gain HT—REF filter time constantl—o\c
V-REF Pn300 Pn002.0
- Speed reference input gain Servomotor
Refer- Elec- + L
;E:C:r Refirgréce tronic Smooth-] * »| Error { | Speed X current [ Power A M
pulse Multiplier[* 9% [™{ing counter 0 =| control =| control e o \
form xn - Pn000.1| | seefon [~pnogo.1| | secton °
Pn200.0 Pn218 Pn20E Pn216 Posiion confrol
Pn210 Pn217 section
Pn522 Current feedback
Positioning
completed width
conver-
sion
Encoder
output Position
pulse feedback Speed feedback =
ivider ENC
Pn212
A,

COIN
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6.7.2 Torque Feedforward

B When the Multi-winding Drive Unit Performs Position Control

Host controller

Multi-winding drive system

Pn400 Pn415
T-REF T - - - - o
1 Torque reference input gain [—{T-REF filter time constant
Pn300
V-REF - - Pn002.0
Speed reference input gain Servomotor
Elec- + + oyt
Refer-| |Referenc: Current P AA
DPosition J__PuLs sion |Refer e || ronic + Error R Speed _?/O_“t’ contol o [7YY M
f pulse ultiplier B ing - t ] section
reference puls: op 2 counter PR000.1 section 50001
Pn200.0 Pn218 Pn20E Pn216 r ESWOH control
Clear input [ CLR Pn210 Pn217 sechion
Pn522 positioning Current feedback
completed width
Eil
conver-
Encoder Position
output pulse feedback Speed feedback
Divider ENC
Pn212

KFF : Feedforward gain

(2)

Related Parameters

COIN

Torque feedforward is set using the parameters Pn002, Pn400, and Pn415.

The factory setting is Pn400 = 3.0 V/rated torque.
For example, the torque feedforward value is £3 V, then, the torque is limited to 100% of the rated torque.

Parameter Meaning When Enabled | Classification
n.LIOLO [Fac- | i pjeq
Pn002 tory setting] After restart Setup
n.000O02 Uses T-REF terminal for torque feedforward input.
Torque Reference Input Gain [Speed| [Position] [Torque] o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 0.1 V/rated torque 30 Immediately Setup
Note 1. Too high a torque feedforward value will result in overshooting. To prevent such troubles, set the optimum value

while observing the system responsiveness.
2. The torque feedforward function cannot be used with torque limiting by analog voltage reference.

Pn415

T-REF Filter Time Constant [Speed] [Position] [Torque] o
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup
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6.7 Compatible Adjustment Function

6.7.3

Speed Feedforward

The speed forward function shortens positioning time.
This function is enabled only when the multi-winding drive unit 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 multi-winding drive

unit.

Example of Connection with Host Controller

Connect a position reference to PULS and SIGN (CN1-7, -8, -11, and -12) and a speed feedforward reference
to V-REF (CN1-5 and -6) from the host controller.

Host controller

Multi-winding drive system
T-REF
V-REF Pn300 : : o
Speed reference input gain s
ervomotor
Pn207.1
Refer-|  |Reference {E\ec— ¥ M ‘>—>+ : Current L power AA M
Position PULS, SIGN N Pyl ronic - N D/C ’ Speed e 7V
reference[ ¥ oise [ Multipher (] 9%" {5 [ o P = | control control amplifier
form “n Pn000.1 section ™ pn000.1
Pn200.0 Pn218 Pn20E Pn216 Posiion control
Clear input | cLr Pn210 Pn217 section
Pn522 Current feedback
Positioning
completed width
pee
conver-
sion
Encoder Position
output pulse feedback Speed feedback
Eiviu‘er ENC
Pn212
KEE : Feedforward gain \
COIN

(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.

Classification

Parameter Meaning When Enabled
nOOOD i abted
Pn207 |[Factory setting] After restart Setup
n.0O00O10 Uses V-REF terminal for speed feedforward input.
Speed Reference Input Gain [Speed| [Position]| [Torque | o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
150 to 3000 0.01 V/rated speed 600 Immediately Setup

Note: Too high a speed feedforward value will result in overshooting. To prevent such troubles, set the optimum value
while observing the system responsiveness.

n Adjustments
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6.7.4 Proportional Control

6.7.4 Proportional Control

The /P-CON signal can be sent from the host control to select proportional control.
The speed control section uses a PI control if the reference stays zero in the speed control. This integral effect
may cause the servomotor to move. Switch the PI control to a proportional control to prevent this from occur-

ring.

If the speed control is set with a zero clamp function, however, a position loop will be formed so there is no
need to use this function. The speed control is set to proportional control if the /P-CON signal is ON.

Proportional control operation is set using parameter Pn000.1 and input signal /P-CON.

(1) /P-CON Input Signal

Input signal /P-CON is used to switch between PI control and P control.

Signal Connector . .
Type Name Pin Number Setting Meaning
. Switches to PI control (proportional-integral
Input  |mp-con |CNI4L OFF (Highleve | contro).
[Factory setting] - .
ON (Low level) Switches to P control (proportional control).

Example: Factory-set Input Signal Allocations

Multi-winding drive unit

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 Torque control Cannot switch to proportional
control.
n.O0O30 Internal set speed control
n.O00O40 Internal set speed control <> Speed control
Pn000 n.0O00O50 Internal set speed control <> Position control
n.O060 Internal set speed control <> Torque control
n.O0O70 Position control <> Speed control Allocation of /P-CON to one of
n.O00O80O Position control <> Torque control Leergclllelzials CN1-40 to 46 are
n.O0O90 Torque control <> Speed control .
n.O0AD Spee(_i control <> Speed control with zero clamp
function
n. 00RO Posm(_)n c_o_ntrol © Position control with reference
pulse inhibit function

Note: Refer to 5.7 Combination of Control Methods for how to switch control methods.
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6.7 Compatible

Adjustment Function

6.7.5

Mode Switch (P/Pl 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, Pn10D, Pn10E, and Pn10F.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time can be reduced
by setting the switching condition and detection points.

Without Mode Switch

With Mode Switch

Motor
speed

E Overshoot

Reference

Actual servomotor
operation

aN

—A—':\J_J Time

Overshoot —

Settling time

<>

Motor
speed

L_J Time
Settling time

(1) Related Parameters
Select the switching condition of the mode switch with Pn10B.0.

Parameter
q q Containing When | Classifi-
Parameter Mode Switch Selection Detection | Enabled | cation
Point Setting
n.0000 Uses an internal torque reference level for the
. M . Pnl10C
[Factory setting] | switching conditions.
n. 0004 gggz a speed reference level for the switching condi- Pn10D
Pn10B n.0002 Hslel: an acceleration level for the switching condi- Pnl0E m::;f;h_ Setup
n.0003 Uses a position error level for the switching condi- PnlOF
tions.
n.0004 Does not use mode switch function. -
B Parameters to Set the Level of Detection Points
Mode Switch (Torque Reference) [Speed] [Position | o
Classification
Pn10C | Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed]| [Position | o
Classification
Pn10D | Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 0 Immediately Tuning
Mode Switch (Acceleration) [Speed] [Position ] o
Classification
Pn10E | Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 minYs 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

n Adjustments
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6.7.5 Mode Switch (P/PI Switching)

(2) Operating Examples for Different Switching Conditions
B Using the Torque Reference [Factory Setting]

With this setting, the speed loop is switched to P control when the value of torque reference input exceeds the
torque set in Pn10C. The factory setting for the torque reference detection point is 200% of the rated torque.

Speed Sp\eEd reference Motor speed
Time
+Pn10C | -7\ j[Torque reference
Torque 0 \ -
Reference j : U
-PN10C [-i--#-----=-----X\
[ Il
. Co
PI[P] PIControl | P|PI Control

B Using the Speed Reference

With this setting, the speed loop is switched to P control when the value of speed reference input exceeds the

speed set in Pn10D.
Speed Speed reference Motor speed
Pn10D [~ ff---rrmmmmmmeenees h Time
Pl_| P Control | PI Control

B Using Acceleration

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration set
in Pn10E.

Speed reference

Speed \ Motor speed
Time
+Pn10E L--£~ Motor acceleration
Acceleration 0 E :
-Pn10E i' """"" \.\J
L L
PI|P| PIControl |P]PIControl

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}-----; S h
Pl | P Control | Pl Control
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6.7 Compatible Adjustment Function

6.7.6

Torque Reference Filter

As shown in the following diagram, the torque reference filter contains first order lag filter and notch filters
arrayed in series, and each filter operates independently. The notch filters can be enabled and disabled with the
Pn408.

Torque

reference —|—}

before
filtering

(1)

Torque
Reference
Filter
(Pn401)

Torque Related
Function Switch
Pn408

Torque
ond 1st Notch l%ln(ti h » reference
Torque o—{Filter o— o P after
Reference (Pn409, Pilter filtering
Fiter _ Pn40A, (Pna0C,

n )
n410) and Pn40B) Pn40E)

<

First order lag filter

Torque Reference Filter

Second order lag filter

!

Notch filter

* The 2nd torque reference filter is enabled when Pn40F is set to a value less than
5000 and disabled when Pn40F is set to 5000 (factory setting).

1

Notch filter

|
|
|
|
|
|
|
|
I
|
Pn40D, and I
|
|
|
|
|
|
|
|
|
|

If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter time constants
with Pn401. This may stop the vibration. The lower the value, the better the response will be, but there may be

a limit that depends on the machine conditions.

Pn401

Torque Reference Filter Time Constant [ Speed | [Position]| [Torque ] o
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning

B Torque Reference Filter Setting Guide

Use the speed loop gain (Pn100 [Hz]) and the torque filter time constant (Pn401 [ms]) to set the torque refer-
ence filter.

Adjusted value for stable control: Pn401 [ms] < 1000/ (2t x Pn100 [Hz] x 4)
Critical gains: Pn401 [ms] < 1000/ (21 X Pn100 [Hz] x 1)

2nd Step 2nd Torque Reference Filter

n Adjustments

Frequency [Speed | [Position] [Torque | Classification
Pn40F Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1 Hz 5000 Immediately Tuning
2nd Step 2nd Torque Reference Filter —
1o Q Valuep q [Speed | [Position]| [Torque] Classification
Setting Range Setting Unit Factory Setting When Enabled
50 to 100 0.01 50 Immediately Tuning

*

The filter is disabled if 5000 is set.
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6.7.6 Torque Reference Filter

Notch Filter

The notch filter can eliminate specific frequency elements generated by the vibration of sources such as reso-

(2)

nance of the shaft of a ball screw. The notch filter puts a notch in the gain curve at the specific vibration fre-
quency. 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.

6-52

Q value = 0.7 Q value =1.0
Notch Filter Notch Filter
100 — 100
0 0t
Gai :
(aiby 100 G100
-200 -200
_300102 ‘ 10° 104 '300102 = ‘1'03 = ‘104
Frequency (Hz) Frequency (Hz)
Notch Filter Notch Filter
0 ‘ 0
-100 ook -100
g 11 S F sy -200
L0 S N 8 & SR -300
e e 104 BT 10° 10
Frequency (Hz) Frequency (Hz)
The notch filter can be enabled or disabled with Pn408.
Parameter Meaning When Enabled | Classification
n.000O00 .
[Factory setting] Disables 1st notch filter.
n.O00O01 Enables 1st notch filter.
Pn408 Immediately Setup
n.0O00O0O .
. 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 iti
q Yy [Speed]| [Position]| [Torque] Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
1st Notch Filter Q Value Speed Positi Tc
[Speed | [Position | [Torque | Classification
Pn40A Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
1st Notch Filter Depth Positi T
p [Speed | [Position | [Torque | Classification
Pn40B Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
2nd Notch Filter Frequenc Speed Positi Te
d Y [Speed | [ Position | [Torque | Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
2nd Notch Filter Q Value Positi T
[Speed | [Position ] [Torque | Classification
Pn40D Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning




6.7 Compatible Adjustment Function

(cont'd)

2nd Notch Filter Depth

[Speed]| [Position] [Torque]

Pn40E Setting Range

Setting Unit

Factory Setting

When Enabled

Classification

0 to 1000

0.001

0

Immediately

Tuning

« Sufficient precautions must be taken when setting the notch filter frequencies. Do not

0 set the notch filter frequencies (Pn409 or Pn40C) that is close to the speed loop’s
response frequency. Set the frequencies at least four times higher than the speed
IMPORTANT loop’s response frequency. Setting the notch filter frequency too close to the response

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 rotating.

n Adjustments
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7 Utility Functions (FnOOO)

7.1

List of Utility Functions

Utility functions are used to execute the functions related to servomotor operation and adjustment.

Each utility function has a number starting with Fn.

The following table lists the utility functions and reference section.

Function Operation | Operationfrom 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 O 7.4
Fn004 Program JOG operation O O 7.5
Fn005 Initializing parameter settings O O 7.6
Fn006 Clearing alarm history O O 7.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset O @) 594
Fn009 Automatic tuning of analog (speed, torque) reference offset O ©) gz;
FnOOA Manual servo tuning of speed reference offset O ©) 532
Fn0OOB Manual servo tuning of torque reference offset O ©) 552
Fn0OOC Offset adjustment of analog monitor output O ©) 7.8
FnOOD Gain adjustment of analog monitor output O O 7.9
Fn010 Write prohibited setting O O 7.10
FnO11 Servomotor model display O O 7.11
Fn012 Software version display O O 7.12
Fno13 Multlturn limit value setting change when a multiturn limit o o 597
disagreement alarm occurs
Fn01B Vibration detection level initialization O O 7.13
FnO1E Display of multi-winding drive unit and servomotor ID X O 7.14
Fn201 Advanced autotuning X o) 6.2.2
Fn203 One-parameter tuning o* O 6.3.2
Fn204 Anti-resonance control adjustment function X e} 6.4.2
Fn205 Vibration suppression function X le) 6.5.2
Fn206 EasyFFT o o 7.15
Fn207 Online vibration monitor @) O 7.16

O: Available x: Not available

*  There are functional limitations if the function is executed on the panel operator.

Note: Execute the utility function with either a panel operator, digital operator, or SigmaWin+. If they are used together,
"no_oP" or "NO-OP" will be displayed when the utility function is executed.



7.2 Alarm History Display (Fn000)

7.2

Alarm History Display (Fn000)

This function displays the last ten alarms that have occurred in the servo drive.
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 Keys Operation
p— T =1 — DE ,ET 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
) () Key or DOWN Key to select Fn000.
2 al 11 Press the DATA/SHIFT Key for approximately one sec-
L, ot ond. The latest alarm data is displayed.
'I ~ 9 M
I. L g Press the DOWN Key to display one older alarm data.
3 Alarm Sequence Alarm Code (To display one newer alarm data, press the UP Key.)
?E;“:i‘;’her o See the alarm The higher the far-left digit, the older the alarm data.
number, the older )
the alarm data.
4 =lulc o ] Press the DATA/SHIFT Key.
1l Nz The lower four digits of Time Stamp are displayed.
5 =g ] Press the DATA/SHIFT Key.
- = I_:l' [} 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 [ —lalm Press the DATA/SHIFT Key.
I, 1 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.

* The display "[.---" means no alarm occurs.

* Delete the alarm history using the parameter Fn006. The alarm history is not deleted when the alarm reset is exe-
cuted or the control power supply of the multi-winding drive unit is turned OFF.

. Utility Functions (FnOOO)
N
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7.3

(2)

JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the
multi-winding drive unit to the host controller.

/\ CAUTION

* While the multi-winding drive unit is in JOG operation, the overtravel function will be disabled. Consider

the operating range of the machine when performing JOG operation for the multi-winding drive unit.

Preparation

The following conditions must be met to perform a jog operation.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* The JOG speed must be set considering the operating range of the machine.
Set the jog speed in Pn304.

Jog Speed [Speed]| [Position]| [Torque] S
Classification
Pn304 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min~! 500 Immediately Setup

Operating Procedure

Use the following procedure. The following example is for when Pn000.0 is set to 0 (CCW is forward direc-
tion) as the rotation direction of the motor.

Display after .
Step Operation Keys Operation
1 II: M I:II II—II II_—I, Press the MODE/SET Key to select the utility function.
2 II: r II:II II—II I:, Press the UP or DOWN Key to select Fn002.
3 - | I_ Press the DATA/SHIFT Key for approximately one second.
- Hi/N] [N The display shown on the left appears.
4 [ — | i ] @ Press the MODE/SET Key to turn the servomotor power
] o9
JLEND | e N

The servomotor will rotate at the speed set in Pn304 while
the UP Key (for forward rotation) or DOWN Key (for
reverse rotation) is pressed.

Press the MODE/SET Key to turn the servomotor power

OFF.

Note: The servomotor power can be turned OFF by press-
ing the DATA/SHIFT Key for approximately one sec-
ond.




7.3 JOG Operation (Fn002)

(cont'd)
Step Dgg(l;);tzia;t:r Keys Operation
7 ,— 'mlimli] ] Press the DATA/SHIFT Key for approximately one second.
— — o—q |"Fn002" is displayed again.
U () | ] DATA/< prayedag
8 | When you finish the JOG operation, turn the control power supply OFF and ON again.

. Utility Functions (FnOOO)
N
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7-6

7.4

(1)

Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental encoder (phase C) and to
clamp at the position.

/\ CAUTION

» Perform origin searches without connecting the coupling.
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 motor shaft needs to be aligned to the machine.

Motor speed at the time of execution: 60 min”!

Servomotor Machine

[ ]
}:ﬂﬂzzzzzz
N

For aligning the motor
shaft to the machine

Preparation

The following conditions must be met to perform the origin search.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.




7.4 Origin Search (Fn003)

(2) Operating Procedure

Use the following procedure.

Step

Display after
Operation

Keys

Operation

-~
—
-

1
[ (] [

c

T—ug
MODE/SET

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

i

|
e

Press the UP or DOWN Key to select Fn003.

DATA/4

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

MODE/SET

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

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

UP Key

CCW
Cw

Parameter
n.000O00
n.O00O01

Note: Direction when viewed from the load of the servo-
motor.

DOWN Key

Cw
CCW

Pn000

=
J e

J

Display flashes.

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.

HE

[ ) (]

.,

DATA/4

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

When you finish the origin search, turn the control power supply OFF and ON again.

. Utility Functions (FnOOO)
N
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7 Utility Functions (FnOOO)

7.5

(2)

(3)

Program JOG Operation (Fn004)

The program JOG operation is a utility function, that allows continuous operation determined by the preset
operation pattern, movement distance, movement speed, acceleration/deceleration time, waiting time, and

number of times of movement.
This function can be used to move the servomotor without it having to be connected to a host controller for the
machine as a trial operation in JOG operation mode. Program JOG operation can be used to confirm the oper-

ation and for simple positioning operations.

Preparation

The following conditions must be met to perform the program JOG operation.

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

* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* The travel distance and speed must be set correctly considering the machine operation range and safe opera-
tion speed.

* There must be no overtravel.

Additional Information

* The program JOG operation is carried out in position control. However, the pulse reference input to the
multi-winding drive unit cannot be used.

* The functions that are applicable for position control, such as position reference filter, can be used.

* The overtravel function is enabled in this function.

* When using an absolute encoder, the SEN signal needs not be input since it is always enabled.

* The reference pulse input multiplication switching function is disabled.

Program JOG Operation Patterns

The following describes an example of program JOG operation pattern. The following example is given when
the rotating direction of the servomotor is set as Pn000.0 = 0 (Forward rotation by forward reference).

Pn530.0=0

(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536

Number of times of movement Pn536
N
,,,,,,,,, - o . N\
Movement i i
'\ Pn531 1 Pn531 Pn531
Speed speed | Movement, Movement Movement
Diagram Pn533 1distance ! distance distance
At zero speed : E E ! 1 ! '
1 \ | 1 1 1
Pl:Ar?lSS the | ' ! ! . .
Key. P P <«
Waiting time ﬁ;%eI/Decel Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535
Servomotor 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.



7.5 Program JOG Operation (Fn004)

Pn530.0 = 1

(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536

A

~
_/

At zero speed

!
A d 1 L
1 1 1 1
Movement | Pn531 . . Pn531 ' ! Pn531
Speed speed : Movement | | Movement | | Movement
Diagram Pn533 1 distance ! ! distance ! ! distance
T o T [ T T
Press the | g ' | i ' '
Key. ¢+—p '< " 1 ¢ ) I
@ &y ... Accel/Decel time ' ! W it t
Waiting time  pp534 Waiting time aF"r%%slme
Pn535 Pn535
Servomotor % c
Run Status

(Stop) (Reverse) (Stop) (Reverse) (Stop)  (Reverse)

Note: When Pn536 (Number of Times of Program JOG Movement) is set to 0, infinite time operation is enabled. To stop infinite time
operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn the servomotor power OFF.

Pn530.0 =2

(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536

Number of movements Pn536 Number of movements Pn536

Accel/Decel time

1, Pn83t Pn534

Movement

M t) \Waiting time Waiting time
Speed | shect dtance Movement.\ Tongis Pnds
. ' ' istance . . 1 '
Diagram ' ' . DO >
At zero / . . L | ' '
speed : p . P | i | |
Press the w ! \ , , Movement
— b — > ' Pn531 ! Pn531
[A] Key. T ' Accel/Decel o Movement: Movement steSe:;j:a
Waiting time time Waiting time 'distance ! distance n
Pn535 Pr534 Pn535 :
Servomotor
Run Status
(Stop)  (Forward)  (Stop) (Forward) (Stop)  (Reverse)  (Stop) (Reverse)
Note: When Pn530.0 is set to 2, infinite time operation is disabled.
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 A
4 N e N
AccelDecel time N\ /  \ %
Waiting time ~ Pn534  Waiting time Waiting time /! pps3q ! Pn531 Movement
~Pn535 Pn535 Pn535 [ iMovement: Movement speed
Speed Press the .q—p ] > : i [ \distance | distance Pn533
. Ke . ! ! ! i 1 1 1
Diagram Atzoro v Lo P | : / s
| \ 1 1 h 1 ! ! 1 1
speed | P53t Pn531 g e
| Movement, Movement Waiting time
:distance ' distance Accel/Decel time  Pn535
. . Pn533 Pno34
_______________________ Movement speed
Servomotor
Run Status

(Stop) (Reverse) (Stop) (Reverse) (Stop) (Forward) (Stop) (Forward)

Note: When Pn530.0 is set to 3, infinite time operation is disabled.

. Utility Functions (FnOOO)
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Pn530.0 = 4

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)
X Number of movements Pn536

Number of movements Pn536
r N
NN
| |
' pnsat ! Movement
: MOCement: speed
Speed ! distance | Pn533
Diagram At zero . [ ! i
9 speed - i
Press the: | ! ' , A
Key. 14—, > Pn531 P533
Waiting time Waiting time Movement n
Pn535  Accel/Decel time Pn535 distance Movement speed
Pn534
Servomotor
Run Status
(Stop) (Forward) (Stop)  (Reverse)  (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn OFF the servo-
motor power.

Pn530.0 =5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)
X Number of movements Pn536

Number of movements Pn536

Accel/Decel time

Waiting time ~ PnS34  aiting time
Speed Pn535 Pn535
<+

K Press the |
Diagram [V] Key. ;‘_’
1

| Pns31
Movement

'\F;ln533 " g
idistance ovement spee
1

1
At zero :
speed ! !
Pn531 Movement

Movement speed

distance Pn533

Servomotor
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]| [Torque] Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
0000 to 0005 - 0000 Immediately Setup
Program JOG Movement Distance [Speed| [Position] [Torque] Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 32768 Immediately Setup




7.5 Program JOG Operation (Fn004)

(cont'd)
Program JOG Movement Speed [Speed| [Position]| [Torque] Classification
Pn533 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min-! 500 Immediately Setup
Program JOG Acceleration/Deceleration Time [Speed | [Position] [Torque] Classification
Pn534 Setting Range Setting Unit Factory Setting When Enabled
2 to 10000 1 ms 100 Immediately Setup
Program JOG Waiting Time [Speed]| [Position] [Torque] Classsification
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]| [Torque] Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 time 1 Immediately Setup

(5) Operating Procedure

Use the following procedure to perform the program JOG operation after setting a program JOG operation

pattern.
Step Dgg(la?%t?gt:r Keys Operation
1 [ II: M / Press the MODE/SET Key to select the utility function.

Press the UP or DOWN Key to select Fn004.

3 - l:[ nnr- @ P.ress the DATA/SHIFT Key for approximately one second. The
i ©—Q | display shown on the left appears.
e DATA/
4 = e Press the MODE/SET Key to turn the servomotor power ON.
N U ) [ [ | exte The display shown on the left appears.
MODE/SET

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.

v DATA/4

"End" flashes when the program JOG operation has been com-

pleted, and the screen returns to the display as shown on the left.

i) Notes:

NN - * 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.

[}
—
|
-
.
—
|
—
|

7 | When you finish program operation, turn the control power supply OFF and ON again.

. Utility Functions (FnOOO)
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7.6

(1)

(2)

Initializing Parameter Settings (FN005)

This function is used when returning to the factory settings after changing parameter settings.

» Be sure to initialize the parameter settings while the servo ON (/S-ON) signal is OFF.

« After initialization, always turn the control power supply OFF and ON again to validate
the settings.

O

IMPORTANT

Note: Any value adjusted with Fn009, Fn00A, Fn00B, Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.
Preparation

The following conditions must be met to initialize the parameter values.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Step Dg&l;gt?cftr? r e Operation
— pmy ey p— 65=8
1 [ II_ M II_II II ,l II_I, Q Press the MODE/SET Key to select the utility function.
—_— MDE/ET
2 II: M I,—l II_—II l:, Press the UP or DOWN Key to select Fn005.
3 [ N 1 I ) Press the DATA/SHIFT Key for approximately one second.
= i = ©—Q | The display shown on the left appears.
~ ~ DATA/4
Press the MODE/SET Key. Then, the parameters will be
[ — ) O—0 e e qe
1 I initialized.
4 = i e ET When the initialization has been completed, "donE" flashes

on the display and returns to the screen as shown on the left.

5 | When you finish initializing the parameter settings, turn the control power supply OFF and ON again.




7.7 Clearing Alarm History (Fn006)

7.7

Clearing Alarm History (Fn006)

The clear alarm history function deletes all of the alarm history recorded in the multi-winding drive unit.

Note: The alarm history is not deleted when the alarm reset is executed or the control power supply of the multi-winding

drive unit is turned OFF.

Preparation

The follow conditions must be met to clear the alarm history.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Display after

SEp Operation

Keys

Operation

T 4
MODE/SET

1 | Imlizl
Lﬂuuu

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

i
o () [ ] [ (]

Press the UP or DOWN Key to select Fn006.

I
=

—Q
DATA/<

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.

F—Q
—1— MODE/SET

N
——
I
=

|
—
=
=

|

Press the MODE/SET Key to clear the alarm history.
When the data is cleared, "donE" flashes on the display and
returns to the screen as shown on the left.

o
[
J
=
—

[
() (A ]

—

DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn006" is displayed again.

. Utility Functions (FnOOO)
N
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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 (torque 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 24Vto+24V
Adjustment Unit 18.9 mV/LSB
Note:

* The adjustment value will not be initialized when parameter settings are initialized using Fn005.
» Make offset adjustment with a measuring instrument connected, so that the analog monitor output is zero. An
example of settings for a zero analog monitor output is shown below.
» While the servomotor is not turned ON, set the monitor signal to the torque reference.

* In speed control, set the monitor signal to the position error.

(2) Preparation

The following condition must be met to adjust the offsets of the analog monitor output.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(3) Operating Procedure

Use the following procedure to perform the offset adjustment of analog monitor output.

Step Display after Keys Operation

Operation
53
@ Press the MODE/SET Key to select the utility function.

| 1
[ U] (] R NODE/%ET

2 II_ n I_II II ,I II Press the UP or DOWN Key to select Fn00C.
3 i | Press the DATA/SHIFT Key for approximately one second.
Il 0 ©—Q | The display shown on the left appears.
— DATA/4

7-14



7.8 Offset Adjustment of Analog Monitor Output (FnOOC)

(cont'd)
Step Dgg(l;);tzia;t:r Keys Operation
4 'mlimlimli] @ Press the DATA/SHIFT Key. Offset data will be displayed
] N[N [H TA/ as shown on the left.
5 — ":II ":II ’I_,I I, Press the UP or DOWN Key to change the data.
6 i | Press the DATA/SHIFT Key to return to the screen as
' ml D ©—Q |shown on the left.
—_ - DATA/4
7 i 1 @ Press the MODE/SET Key to switch to channel 2 (analog
I [ ] [ Y [ DE/ET monitor 2) monitor output.
8 'mlimlimli] Press the DATA/SHIFT Key. Offset data will be displayed
] N[N [H as shown on the left.
9 — ":II ’:II ’I_,I I, Press the UP or DOWN Key to change the data.
10 ,— 'mlinlls Press the DATA/SHIFT Key for approximately one second.
][N [H]R 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 (FnO0D)

This function is used to manually adjust the gains for the analog monitor outputs (torque reference monitor
output and motor rotating 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 rotating speed monitor is shown below.

Analog monitor
output voltage
1[V] |-------------
Gain adjustment
1000 [min™"]
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 parameter (Fn010) must be set to Write permitted (P.0000).

7-16



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 Dgg(l;)a/tia;tner Keys Operation
1 ": M ”:II "_,I ”_—I, Press the MODE/SET Key to select the utility function.
2 ”: M ':II ”_,I D, Press the UP or DOWN Key to select Fn00D.
3 el | ' ] Press the DATA/SHIFT Key for approximately one second.
LA LJ The screen shown on the left will be displayed.
Il Press the DATA/SHIFT Key. Gain adjustment data will be
4 | I 11
e displayed as shown on the left.
5 — ":II ’:II ’I_,I I, Press the UP or DOWN Key to change the gain.
6 —l | ,— ] Press the DATA/SHIFT Key to return to the screen as
iy L ©—¢ |shown on the left.
h— h— DATA/4
— — — Press the MODE/SET Key to switch to channel 2 (analo
7 [ | 4 g
il J DE/ET monitor 2) monitor output.
8 'mlimlimli] Press the DATA/SHIFT Key. Gain adjustment data will be
e DTA/ displayed as shown on the left.
9 — ":II ’:II ’I_,I I, Press the UP or DOWN Key to change the gain.
10 i mlim ] Press the DATA/SHIFT Key for approximately one second.
1 D’ 2—¢ | "Ch2-G" is displayed, and then "Fn0OD" is displayed again.
—_ DATA/4

. Utility Functions (FnOOO)
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7.10 Write Prohibited Setting (Fn010)

This function prevents changing parameters by mistake and sets restrictions on the execution of the utility

function.

Parameter changes and execution of the utility function become restricted in the following manner when Write
prohibited (P.0001) is assigned to the write prohibited setting parameter (Fn010).

* Parameters: Cannot be changed. If you attempt to change it, "NO-OP" will flash on the display and the
screen will return to the main menu.

» Utility Function: Some functions cannot be executed. (Refer to the following table.) If you attempt to exe-

cute these utility functions, "NO-OP" will flash on the display and the screen will return to the main menu.

Parameter Function Write Prohibited Reference
No. Setting Section
Fn000 Alarm history display Executable 7.2
Fn002 JOG operation Cannot be executed 7.3
Fn003 Origin search Cannot be executed 7.4
Fn004 Program JOG operation Cannot be executed 7.5
Fn005 Initializing parameter settings Cannot be executed 7.6
Fn006 Clearing alarm history Cannot be executed 7.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset Cannot be executed 594
Fn009 Automatic tuning of analog (speed, torque) reference offset Cannot be executed 22;
FnOOA Manual servo tuning of speed reference offset Cannot be executed 532
Fn0OB Manual servo tuning of torque 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
Fn010 Write prohibited setting - 7.10
FnO11 Servomotor model display Executable 7.1
Fn012 Software version display Executable 7.12
Fn013 iﬁég;ugtl;ﬁgﬂzg usre;tting change when a multiturn limit dis- Cannot be exceuted 507
Fn01B Vibration detection level initialization Cannot be executed 7.13
FnO1E Display of multi-winding drive unit and servomotor ID Executable 7.14
Fn201 Advanced autotuning Cannot be executed 6.2.2
Fn203 One-parameter tuning Cannot be executed 6.3.2
Fn204 Anti-resonance control adjustment function Cannot be executed 6.4.2
Fn205 Vibration suppression function Cannot be executed 6.5.2
Fn206 EasyFFT Cannot be executed 7.15
Fn207 Online vibration monitor Cannot be executed 7.16

(1) Preparation

There are no tasks that must be performed before the execution.



7.10 Write Prohibited Setting (Fn010)

(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 time the control power sup-

ply is turned ON.)
Display after .
Step Operation Keys Operation
1 — i Press the MODE/SET Key to select the utility function.
[ U] ] [ [
2 — (i Press the UP or DOWN Key to select Fn010.
[l A Y
3 mImlimiimlin ] Press the DATA/SHIFT Key for approximately one second.
[ () |} [ 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,
[N (3 () [ : .P__[ ry g]
J P.0001: Write prohibited
Press the MODE/SET Key to register the value. When the
P pp— — p— N setting has been completed, "donE" flashes on the display
5 I’J I’ | I, I I’ | || 0%0 and the screen returns to the state shown on the left.
) ) ) J | mope/ser Note: If any value other than P.0000 or P.0001 is set,
"Error" will be displayed on the screen.
6 | To enable the change in the setting, turn the control power supply OFF and ON again.

. Utility Functions (FnOOO)
N
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7.11 Servomotor Model Display (Fn011)

This function is used to check the model, voltage, capacity, encoder type, and encoder resolution of the servo-
motor connected to the multi-winding drive unit. If the multi-winding drive unit has a special specification,
the specification number is also displayed.

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Use the following procedure.

Display after ;
Step Operation Keys Operation
1 — I A Press the MODE/SET Key to select the utility function.
’ '_' ’—I '—, ’—I DE/ET
2 — ] Press the UP or DOWN Key to select Fn011.
oo

Press the DATA/SHIFT Key for approximately one second
to display the servomotor voltage and model codes.

o
1

|
I

I
L ()

3 1 e
Iy ey I_l] Servomotor Voltage| | Servomotor Model
Code Type Code Model
01 200 VAC, 71 |SGMVV-O0O0O0OB
280 VDC 73 |SGMvv-O00O0O0OD
02 400 VAC,
560 VDC

Press the MODE/SET Key to display the servomotor capac-
ity.

pumy gy g — | el T

4 [:_uu: ll] ® [ g (g [
/ 'I—I U . MODE/SET T

Servomotor capacity in units of 10 W

The above example indicates 22 kW.

p—

1
I

—
—

——

Press the MODE/SET Key to display the encoder type and
resolution codes.

—
——
—

|
I— iz

| [EDIEEID) | -

= MODE/SET Encoder Type Encoder Resolution
Code Type Code | Resolution
00 |Incremental 20 20-bit
Multiturn
01 absolute value

Press the MODE/SET Key to display the multi-winding
drive unit’s special specification number.

The display "y.0000" means standard model.

If anything other than "y.0000" is displayed, a customized
device is being used.

E—
c
_

MODE /SET i
e

I L

—|: Code for custom orders

p——
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7.11 Servomotor Model Display (Fn011)

(cont'd)
Display after .
Step Operation Keys Operation
7 1 @ Press the DATA/SHIFT Key for approximately one second.
(][] 0—Q |"FnO11" is displayed again.
DATA/4

. Utility Functions (FnOOO)
N
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7.12

(1)

(2)

Software Version Display (Fn012)

Select Fn012 to check the multi-winding drive unit 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

SE Operation

Keys

Operation

— 1= | =5
1 I rirnr
[ U] (] R Q

MODE/SET

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

2 _ I > Press the UP or DOWN Key to select Fn012.
[l O I [ Y
p— p— Press the DATA/SHIFT Key for approximately one second
3 ~{rnrnrni to display the multi-winding drive unit software version
Iy 1 number.

(AT 1) | el
A Ut [ O .

J MODE/SET

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.

—9
DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn012" is displayed again.




7.13 Vibration Detection Level Initialization (Fn01B)

7.13 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 (Pn312) 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.0O00 . 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 (Pn312 [min'1]) 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 (Pn312) 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] [Torque] 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 moment of inertia ratio (Pn103). Improper setting may result in the vibra-
IMPORTANT tion alarm, warning misdetection, or non-detection.
» The references that are used to operate your system must be input to execute this
function.

Execute this function under the operating condition for which the vibration detection
level should be set.
» Execute this function while the motor speed reaches at least 10% of its maximum.

(1) Preparation

The following conditions must be met to initialize the vibration detection level.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

. Utility Functions (FnOOO)
N
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(2) Operating Procedure

Use the following procedure.

Display after

Step Operation Keys Operation
— p— —) '5 a
1 II_ n II_II II ,l II_I, @ Press the MODE/SET Key to select the utility function.
- MDE/ET
2 II: M I,—ll II ILl Press the UP or DOWN Key to select FnO1b.
3 [ ] I ] @ Press the DATA/SHIFT Key for approximately one second.
o e e ©—Q | The display shown on the left appears.
— J DATA/<

Press the MODE/SET Key for approximately one second.
The display shown on the left will flash and the vibration
level will be detected and refreshed.

4 a A Notes:
[ I_,' " M " ’l: ] Q * Operate the multi-winding drive unit with the references
— MODE/SET that will be used for actual operation.
Display flashes. + If the servomotor is rotating at 10% or less of the maxi-

mum speed, "Error" will be displayed.

Press the MODE/SET Key again after a suitable time to

— 6= complete vibration detection and refreshing the setting. This
5 [ I—I ol II_ ] A will enable the setting. If the setting has been completed
N ot MODE/SET normally, "donE" will be displayed. If there was a setting

failure, "Error" will be displayed.

Press the DATA/SHIFT Key for approximately one second.
"FnO1b" is displayed again.

o |[FlAlT] 5]

DATA/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.

Mid-execution Automatic
Parameter Name changes changes
Pn311 Vibration Detection Sensitivity Yes No
Pn312 Vibration Detection Level No Yes




7.14 Display of Multi-Winding Drive Unit and Servomotor ID (FNO1E)

7.14 Display of Multi-Winding Drive Unit and Servomotor ID

(FNO1E)

This function displays ID information for the multi-winding drive unit and the servomotor, encoder, and
option modules connected to the SERVOPACKSs. The ID information of some option modules (SGDV-
OFAO01A) is not stored in the multi-winding drive unit. "Not available" will be displayed for these option mod-

ules.

This function cannot be executed from the panel operator of the multi-winding drive unit.

To use this function, the digital operator (JUSP-OP05A-1-E) or SigmaWin+ is needed.

Refer to 2~V Series User's Manual, Operation of Digital Operator (No.: SIEP S800000 55) for the operating

procedure of the digital operator.

The following items can be displayed.

ID

Items to be Displayed

Multi-Winding Drive
Unit ID

Multi-winding drive unit model

Multi-winding drive unit serial number
Multi-winding drive unit manufacturing date
Multi-winding drive unit input voltage
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

Encoder model

Encoder serial number
Encoder manufacturing date
Encoder type/resolution

Safety Option Module

Safety Option Module model
Safety Option Module serial number

ID + Safety Option Module manufacturing date

« Safety Option Module ID number

* Feedback Option Module model
Feedback Option + Feedback Option Module serial number (Reserved area)
Module ID” + Feedback Option Module manufacturing date

Feedback Option Module ID

#  [fthe 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.

. Utility Functions (FnOOO)
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(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
RUN ~FUNCTION- MIODEISET Press the Key to view the main menu for the
1 Fno1B:Viblvl Init (=) utility function.
FnO1E:SvMotOp ID
FnO1F:FBOpMot ID A \V4 Use the[ A Jor[ V] Key to move through the list and
Fn020:S-0Orig Set select FnO1E.
Serial number
Multi-winding drive unit model _I
BB “SsvMotop ID_ Press the Key. The display changes to the Fn01E
Driver DATA (multi-winding drive unit and motor ID check) exe-
2 SGDV-750J01A +— cution display. The multi-winding drive unit ID infor-
D00241234590001 L
12. 07 400V. 22000W < > mation is displayed. Use the [ <] or[ >] Key to
+ 1 1 scroll left and right and to view other information.
Manufacturing  SERVOPACK SERVOPACK
date input voltage  capacity
Servomotor order number —
Servomotor model
BB ~SvMotOp D~ oA Press the [ | Key.
Mot . L
3 (; (; ,\rn VV_-7EDDB < The servomotor ID information is displayed. Use the
123456-1-BK14¢—— or Key to scroll left and right and to view
15 07 40QV. 7S5p00W < > other information.
Manufacturing Servomotor ~ Servomotor
date voltage capacity
Encoder serial number—
Encoder model
BB “SvMotOp Ip- AT Press the [~ | Key.
4 E “U°T°leeHr B20FN The encoder ID information is displayed.
Q12345-001-BK6 +— < > Use the[ < ] or[ > ] Key to scroll left and right and to
12. 07 20bit-ING view other information.
[
Manufacturing  Encoder  Encoder
date resolution  type
RUN ~-FUNCTION- -
Fno1B:Viblvl Init VODEET Press the [&5] Key.
5 FnO1E:SvMotOp 1D f) The display returns to the main menu of the utility
FnO1F:FBOpMot ID

Fn020:S-0rig Set

function.




7.15 EasyFFT (Fn206)

7.15

EasyFFT (Fn206)

EasyFFT sends a frequency waveform reference from the SERVOPACK to the servomotor and slightly rotates
the servomotor several times over a certain period, thus causing machine vibration. The multi-winding drive
unit detects the resonance frequency from the generated vibration and makes notch filter settings according to
the resonance frequency detection.. The notch filter is effective for the elimination of high-frequency vibration
and noise.

Execute this function after the servo ON signal (/S-ON) is turned OFF if operation of the SERVOPACK
results in high-frequency vibration and noise.

/N\ WARNING

* The servomotor rotates slightly when EasyFFT is executed. Do not touch the servomotor or machine
during execution of EasyFFT, otherwise injury may result.

/\ CAUTION

* Use the EasyFFT when the servo gain is low, such as in the initial stage of servo adjustment. If EasyFFT
is executed after increasing the gain, the servo system may vibrate depending on the machine character-
istics or gain balance.

Periodic
waveform
reference

Response

Multi-winding SERVOPACK
drive unit

In addition to this function, online vibration monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings.

If a multi-winding drive unit is used to make adjustments, it is recommended that you use advanced autotun-
ing. This built-in EasyFFT function is used to maintain interchangeability with previous models. There is nor-
mally no need to use it.

Preparation

The following conditions must be met to perform EasyFFT.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* There must be no overtravel.

* An external reference must not be input.

. Utility Functions (FnOOO)
N
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(2)

Operating Procedure

Use the following procedure.

Step

Display after
Operation

Keys

Operation

i
L] () [ ]

I I

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

[ N | T
[ (1 [ (A [

Press the UP or DOWN Key to select Fn206.

=
1|, (] ]

Setting reference
amplitude

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears. The panel operator is
in the reference amplitude setting mode.

I 1=
[I I ID]

Press the UP or DOWN Key to set a reference amplitude.
Reference amplitude setting range: 1 to 800
Notes:

* At the initial execution of Fn206, do not change the refer-
ence amplitude setting, but start from the initial value 15.
Though increasing reference amplitude increases the
detection accuracy, the vibration and noise occurring on
the machine will increase momentarily. Increase the
amplitude value little by little, observing the result.

* The set value of reference amplitude is stored in Pn456.

DATA/4

Press the DATA/SHIFT Key for approximately one second
to enter the run ready status.

LLloln]

Press the MODE/SET Key to enter Servo ON status (the

servomotor power ON).

Note: Press the MODE/SET Key again to turn the servomo-
tor power OFF. "F" is displayed to indicate the run
ready status (step 5).

[
[l_ _Ir|r|c
Display flashes.

Servomotor
slight movement

In the Servo ON status (the servomotor power ON), press
the UP Key (forward) or the DOWN Key (reverse). The ser-
vomotor oscillates (within 1/4 rotation) in automatic opera-
tion. The servomotor performs such movements for
approximately 2 seconds. During this operation, the display
shown on the left flashes.

Notes:

* Press the MODE/SET Key to stop the servomotor. No
detection is executed. "F." is displayed to indicate the run
ready status (step 5).

* Do not enter the machine’s working area, because the ser-
vomotor rotates. Some noise may result.

—l N

i

Detection result
example

At normal completion of the detection, "E_FFt" stops flash-
ing and the detected resonance frequency is displayed.
When failing to detect, "F----" is displayed.

To set the detection result, proceed to step 9. To monitor the
resonance frequency without setting the detection result,
press the DATA/SHIFT Key for approximately one second
to return to step 2.

<IMPORTANT>

If the operation ended normally but it took two seconds or
more, the detection accuracy may not be good. Set the
reference amplitude little higher than 15 in step 4 and re-
execute the operation. A higher detection accuracy may be
obtained.

Though increasing reference amplitude increases the detec-
tion accuracy, the vibration and noise occurring on the
machine will increase momentarily. Increase the amplitude
value little by little, observing the result.

7-28



7.15 EasyFFT (Fn206)

(cont'd)

Step

Display after
Operation

Keys

Operation

=9
MODE/SET

After the detection completes normally, press the MODE/
SET Key. The optimum notch filter for the detected reso-
nance frequency will automatically be set. When the notch
filter is set correctly, the "donE" flashes and then the display
shown on the left appears.

When the 1st notch filter frequency is already set

(Pn408.0=1), the 2nd notch filter frequency will be auto-

matically set (Pn40C).

Press the MODE/SET Key to return to step 5.

Notes:

* Ifboth the 1st and 2nd notch filter frequencies are already
set (Pn408 = n.O101), no more notch filter frequencies
can be set.

* Set Pn408.0 to 0 (disables notch filter) not to use the
notch filter frequency detected by executing the EasyFFT
function.

10 _
[

—
I

o

—

(] [y

—Q
DATA/<

Press the DATA/SHIFT Key for approximately one second.
"Fn206" is displayed again.

11 | When you finish the EasyFFT operation, turn the control power supply OFF and ON again.

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

 Parameters related to this function

These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ:ﬁgg;ion Aé%tgrr]réaet;c
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No No
Pn456 Sweep Torque Reference Amplitude No No

. Utility Functions (FnOOO)
N
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7.16 Online Vibration Monitor (Fn207)

If vibration is generated during operation and this function is executed while the servo ON signal (/S-ON) is
still ON, the machine vibration can sometimes be suppressed by setting a notch filter or torque reference filter
for the vibration frequencies.

When online, vibration frequency caused by machine resonance will be detected and the frequency that has
the highest peak will be displayed on the panel operator. The effective torque reference filter or notch filter
frequency for the vibration frequencies will be automatically selected and the related parameters will be auto-
matically set.

In addition to this function, EasyFFT (Fn206) can be used to detect machine vibration and automatically make
notch filter settings. Use the following flowchart to determine how these functions should be used.

If a multi-winding drive unit is used to make adjustments, it is recommended that you use advanced autotun-
ing. This built-in function is used to maintain interchangeability with previous models. There is normally no
need to use it.

How to use EasyFFT (Fn206) and online vibration monitor (Fn207),
when they are mainly used for servo gain adjustment.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servo ON signal (/
S-ON), and execute EasyFFT
(Fn206)

v
Adjust servo gain

No

Yes

With the servomotor power ON,
execute online vibration
monitor (Fn207)

A

m
>
o

Preparation

The following conditions must be met to perform online vibration monitoring.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be ON.

*» There must be no overtravel.

* The correct moment of inertia (Pn103) must be set.



7.16 Online Vibration Monitor (Fn207)

(2) Operating Procedure

Use the following procedure.

Step Dgggarg tia;t:r Keys Operation
1 ”: M ":II "_,I "_—I, Press the MODE/SET Key to select the utility function.
2 I’: A I:’ I,—I’ l_'l Press the UP or DOWN Key to select the Fn207.
3 — Press the DATA/SHIFT Key for approximately one second.
I~ ©—Q | The display shown on the left appears.
J DATA/4
4 — @ Press the MODE/SET Key. "F" will flash, and the detection
/ ) / of frequencies will start automatically.
Display flashes. HOPE/SET
When "F" stops flashing, detection has been completed. If
detection has been performed normally, the results of detec-
tion will be displayed. The displayed value is the frequency
of the highest peak of vibration.
— —T To set the detection result, proceed to step 6.
5 1 N To monitor the vibration frequency without setting the
- fJi B detection result, press the DATA/SHIFT Key for approxi-

Detection result example

mately one second to return to step 2.

Notes:

« If a frequency is not detected, "F----" will be displayed.

« If detection processing is not completed normally for
some reason, "no_oP" will be displayed.

If the MODE/SET Key is pressed, the optimum notch filter

6 1= A frequency or torque reference filter time constant for the
e e \ADE/ ST frequency value will be set automatically, and "donE" will
flash if the setting is completed normally.
7 — =Nrr Press the DATA/SHIFT Key for approximately one second.
=1 ©—Q |"Fn207" is displayed again.
— 11— J DATA/4

. Utility Functions (FnOOO)
N
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(3)

Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Midc-r:a;(r?é::;ion A(\:Lrj]t:rr]geg;c
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No No
Pn40D 2nd Notch Filter Q Value No No
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8 Monitor Displays (UnOO0O)

8.1 List of Monitor Displays

The monitor displays can be used for monitoring the I/O signal status, and the multi-winding drive unit inter-
nal status.

Refer to the following table.

Parﬁlrgeter Description Unit
Un000 Motor rotating speed min~!
Un001 Speed reference min’!
Un002 Internal torque reference (percentage of the rated torque) %

. Rotational angle 1 (encoder pulses from the phase-C origin: deci- N
Un003™3 mal display) encoder pulse 4
Un004 Rotational angle 2 (from polarity origin (electric angle)) deg
Uno05"™ Input signal monitor -

Un006™2 Output signal monitor -
Uno07™® Input reference pulse speed (valid only in position control) min!
Un008"™ Position error amount (valid only in position control) reference unit
Accumulated load ratio (in percentage to the rated torque: effective |,
Un009 . %
torque in cycle of 10 seconds)
Regenerative load ratio (as a percentage of the processable regen-
UnO0A erative power: regenerative power consumption in cycle of 10 sec- | %
onds)
Power consumed by DB resistance
Un00B (in percentage to the processable power at DB activation: displayed | %
in cycle of 10 seconds)
Un00C™ "> | Input reference pulse counter reference unit
UnooD™3 Feedback pulse counter encoder pulse*4
Un012 Total operation time 100 ms
Un013™ Feedback pulse counter reference unit
uUn014 Effective gain monitor (gain settings 1 = 1, gain settings 2 = 2) -
Un015 Safety 1/0 signal monitor -
Un020 Motor rated speed min~!
Un021 Motor maximum speed min™!

*1. For details, refer to 8.4 Monitoring Input Signals.

*2. For details, refer to 8.5 Monitoring Output Signals.

%3, For details, refer to 8.3 Reading 32-bit Data in Decimal Displays.

*4, For details, refer to 5.4.4 Electronic Gear.

*5. If the reference pulse input multiplication switching function is enabled, the reference pulse will be multiplied by n to
obtain the reference.



8.2 Viewing Monitor Displays

8.2 Viewing Monitor Displays

The example below shows how to view the contents of monitor number Un000 (when the servomotor rotates
at 1500 min™").

Display after

Step Operation Keys Operation
1 1 il Y Press the MODE/SET Key to select the monitor display.
] g O [
g p— If Un000 is not displayed, press the UP or DOWN Key to
2 I’_I’ M I, ,’ I'_I’ I, ,’ select Un000.
11— Press the DATA/SHIFT Key for approximately one sec-
3 ,’ Ij U ’I " ond to display the motor rotating speed (Un000).
—T 1T —) Press the DATA/SHIFT Key for approximately one sec-
4 U ' L‘ I'_I’ U 0o0 ond to return to the display of step 1.
\ DATA/

a Monitor Displays (UnO0O0)
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8 Monitor Displays (UnOO0O)

8.3 Reading 32-bit Data in Decimal Displays

The 32-bit data is displayed in decimal format. This section describes how to read the display.

Display after f
Step Operation Keys Operation
e — 1 —1 — ) i 2
1 U A U II_II U @ Press the MODE/SET Key to select the monitor display.
\ J MDE/ET
- —T— 5 Press the UP or DOWN Key to display the parameter to be
2 i _{ displayed in 32-bit decimal.
LI—’ ) [ [ J In this example, "Un00D" is selected.
Lower 4 digits Press the DATA/SHIFT Key for approximately one second.
3 [ =l=lalm ) The lower 4 digits of the setting of the selected parameter
w | 1oL are displayed.
Middle 4 digits After checking the displayed digits, press the DATA/SHIFT
4 f N == ] Key. The middle 4 digits of the setting of the selected
Sy )l ] parameter are displayed.
Ubper 2 digits Press the DATA/SHIFT Key again. The upper 2 digits of the
— PP 9 \ setting of the selected parameter are displayed.
5 i I Note: If the DATA/SHIFT Key is pressed after the upper 2
e | digits are displayed, the lower 4 digits of the setting
- will be displayed again.
6 MEEREIN Press the DATA/SHIFT Key for approximately one second
o to return to the display of step 2.

The method for reading the display is summarized below.

Upper 2 digits

>

s_
__|

]

The display flashes to show the

digit position.

Midde [¥,
4 digits e

(]
J :'] Lower Y, /—I

L
=
—
O

4 digits

Displayed for negative values.

The number of pulses between -2147483648 and 2147483647 is displayed continuously. When the number of
pulses is outside this range, the display will change as follows:

* The displayed value will change to 2147483647 when the number of pulses decreases by one from
-2147483648. Thereafter, the displayed value will decrease according to the number of pulses.

» The displayed value will change to -2147483648 when the number of pulses increases by one from
2147483647. Thereafter, the displayed value will increase according to the number of pulses.



8.4 Monitoring Input Signals

8.4 Monitoring Input Signals

The status of input signals can be checked with the input signal monitor (Un005). The procedure for display-
ing the status, the method of interpreting the display, and a display example are shown below.

8.4.1 Displaying Input Signal Status

Use the following steps to display the input signal status.

Step | Display after Operation Keys Operation
Il e : :
1 ] (1 (N (A O Press the MODE/SET Key to select the monitor display.
Il iz
2 N (1 (] ] Press the UP or DOWN Key to select Un005.
) The present status can be displayed on the 7-segment dis-
3 I’ | i 11 I play on the panel operator by pressing the DATA/SHIFT
! ©—Q |Key for approximately one second. Refer to 8.4.2 Inter-
Input signal display status DATW4 | preting Input Signal Display Status.
4 11 - ® Press the DATA/SHIFT Key for approximately one second
) () (A to return to the display of step 2.
o DATA/4

8.4.2 Interpreting Input Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Input terminals correspond to LED numbers as shown in the following table.

RN Top: OFF
Lyl Bottom: ON

87654321 Number

——

* When the input signal is in OFF status, the top segment (LED) is lit.
* When the input signal is in ON status, the bottom segment (LED) is lit.

Dif\ﬂﬁ,‘ybléFD Input Terminal Name (Fii(gg?; ';Ztr’zr?g)
1 CN1-40 /S-ON
2 CN1-41 /P-CON
3 CN1-42 P-OT
4 CN1-43 N-OT
5 CN1-44 /ALM-RST
6 CN1-45 /P-CL
7 CN1-46 /N-CL
8 CN1-4 SEN
Note: Input signals use the following circuit configuration.
* OFF: Open
* ON: Short-circuited
Example
£ 7
OFF (open)

a Monitor Displays (UnO0O0)
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8.4.3 Input Signal Display Example

8.4.3 Input Signal Display Example

Input signals are displayed as shown below.

* When the /S-ON signal is ON

It |
I I I| | | «<— The bottom segment
87654 321 of number 1 is lit.

* When the /S-ON signal is OFF

I 11 number 1 is lit.
87654321

[ Hrnei | I]<—Thetopsegmentof

* When the P-OT signal operates

+—The top se_grr_lent of
number 3 is lit.
cile | :]

1!
87654321

——
——




8.5 Monitoring Output Signals

8.5 Monitoring Output Signals

The status of output signals can be checked with the output signal monitor (Un006). The procedure for dis-
playing the status, the method of interpreting the display, and a display example are shown below.

8.5.1 Displaying Output Signal Status

Use the following steps to display the output signal status.

Display after :
SEEp Operation Keys Operation
) _A[mlm) | fe _
1 ‘ Ulmlato 4 ET Press the MODE/SET Key to select the monitor display.
2 Il ] Press the UP or DOWN Key to select Un006
) gl () () [y Y ~
Ifonpnni ] The present status can be displayed on the 7-segment dis-
3 Il 11 play on the panel operator by pressing the DATA/SHIFT
- - Key for approximately one second. Refer to 8.5.2 Interpret-
Output signal display ing Output Signal Display Status.
status
4 11 - @ | Press the DATA/SHIFT Key for approximately one second
(W] () (] (R (] G—Q |to return to the display of step 2.
DATA/d

8.5.2 Interpreting Output Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Output terminals correspond to LED numbers as shown in the following table.

I
I

!

——

I
I

87654321

Top: OFF
Bottom: ON
Number

* When the output signal is in OFF status, the top segment (LED) is lit.
* When the output signal is in ON status, the bottom segment (LED) is lit.

DI?\IF:,:ranybI(_alrED Output Terminal Name (Figzz:;/ ';2[3%)
1 CN1-31, -32 ALM
2 CN1-25,-26 /COIN or /V-CMP
3 CN1-27, -28 /TGON
4 CN1-29, -30 /S-RDY
5 CN1-37 ALOI1
6 CN1-38 ALO2
7 CN1-39 ALO3
8 - Reserved

Note: Output signals use the following circuit configuration.
* OFF: Transistor OFF
* ON: Transistor ON

Example

=

e

ON: Transistor ON

a Monitor Displays (UnO0O0)
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8.5.3 Output Signal Display Example

8.5.3 Output Signal Display Example

Output signals are displayed as shown below.

* When the ALM signal is OFF

Ionr | | <— The top segment of
Ll U number 1 is lit.

87654321




8.6 Monitoring Safety Input Signals

8.6

8.6.1

8.6.2

Monitoring Safety Input Signals

The status of safety input signals can be checked with the safety I/O signal monitor (Un015). The procedure
for displaying the status, the method of interpreting the display, and a display example are shown below.

Displaying Safety Input Signals

Use the following procedure to display the input signal.

Display after ;
S Operation Keys Operation
1 II_II m I,—ll II:II I,—ll @ Press the MODE/SET Key to select the monitor display.
\ — — MODE/SET
2 II_II M I, ,I II | Press the UP or DOWN Key to select Un015.
) The present status can be displayed on the 7-segment dis-
II il 1 . play on the panel operator by pressing the DATA/SHIFT
3 ' Key for approximately one second.
Input signal display sta- Refer to 8.6.2 Interpreting Safety Input Signal Display Sta-
tus tus for how to read the display.
4 11 = - ] Press the DATA/SHIFT Key for approximately one second
[ ] (] 0—Q |to return to the display of step 2.
< DATA/d

Interpreting Safety Input Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Input terminals correspond to LED numbers as shown in the following table.

e nrnr
N U U U U

87654321

—

Top: ON
Bottom: OFF

Number

* When the safety input signal is in ON status, the top segment (LED) is lit.
* When the safety input signal is in OFF status, the bottom segment (LED) is lit.

Display LED Number

Input Terminal Name Signal Name

1

CN8-3, -4 /HWBBI

CN8-5, -6 /HWBB2

- Reserved

- Reserved

- Reserved

- Reserved

- Reserved

O N O] O | WO|DN

- Reserved

Note: Input signals use the following circuit configuration.

* OFF: Open

* ON: Short-circuited

Example

PR
—

A=K

ON (short-circuited)

a Monitor Displays (UnO0O0)
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8.6.3 Safety Input Signal Display Example

8.6.3 Safety Input Signal Display Example

8.7

8-10

Safety input signals are displayed as shown below.

* When the /HWBBI1 signal turns OFF to activate the HWBB function

| | <— The bottom segment of
the number 1 is lit.

|
L g
87654321

Monitor Display at Power ON

When Un number is set using Pn52F, the data of UnCOOO that was specified in the panel operator is displayed
when the power is turned ON.

When OFFF is set (factory setting), the status display mode (bb, run) is selected at power ON.

Monitor Display at Power ON [Speed]| [Position]| [Torque] —
Classification
Pn52F Setting Range Setting Unit Factory Setting When Enabled
0000 to OFFF - OFFF Immediately Setup
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9 Troubleshooting

9.1.1 List of Alarms

9.1

9.1.1

Alarm Displays

The following sections describe troubleshooting in response to alarm displays.

The alarm name, alarm meaning, alarm stopping method, alarm code output, and alarm reset capability are
listed in order of the alarm numbers in 9.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 9.1.2 Troubleshooting of Alarms.

List of Alarms

This section provides list of alarms.

B Servomotor Stopping Method

If an alarm occurs, the servomotor can be stopped by doing either of the following operations.

Gr.1: The servomotor is stopped according to the setting in Pn001.0 if an alarm occurs. Pn001.0 is factory-set
to stop the servomotor by applying the DB.

Gr.2:

The servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is factory-set

to stop the servomotor by setting the speed reference to "0." The servomotor under torque control will
always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the servomotor stops using the same
method as Gr.1. When coordinating a number of servomotors, use this stopping method to prevent

machine damage that may result due to differences in the stop method.

B Alarm Reset

Available: Removing the cause of alarm and then executing the alarm reset can clear the alarm.

N/A: Executing the alarm reset cannot clear the alarm.

ARG Alarm Name Meaning Sgggg}g:;or A Alarm Gode Oufput
Number Method | ReSet |ALO1|ALO2|ALO3
A.020 Parameter Checksum The fiatq of an 1nFernal parameter in the Grl N/A H H H

Error 1 multi-winding drive unit is incorrect.
A.021 |Parameter Format Error 1 | L€ data type of an internal parameter in Gr.l N/A H H H
the multi-winding drive unit is incorrect.
A.022 | System Checksum Error 1 | Lh¢ data of an internal parameter in the Gr.l N/A H H H
multi-winding drive unit is incorrect.
A.030* | Main Circuit Detector Error | Detection data for main circuit is incorrect. Gr.1 Available| H H H
A.040 |Parameter Setting Error 1 iﬁ;garameter setting is outside the setting Gr.1 N/A H H H
The encoder output pulse (Pn212) is out-
A.041 Enc_oder Output Pulse side the setting range or does not satisfy Gr.1 N/A H H H
Setting Error . o
the setting conditions.
A.042 Parameter Combination Comblr}atlon of some parameters exceeds Gri N/A H H H
Error the setting range.
Lo . . The parameter setting does not match the
A.045 Multi-winding D_rlve Unit number of SERVOPACK axes that are Gr.1 N/A H H H
Parameter Setting Error
connected.
A.050 |Combination Error The SERVOPACK and the servomotor Gr.1 Available| H H H
capacities do not match each other.
A.051 | Unsupported Device Alarm | The device unsupported was connected. Gr.1 N/A H H H
The servo ON signal (/S-ON) was sent
A.0bO ggnmcggi% SA?;:r?'\ ON from the host controller after executing a Gr.1 Available| H H H
utility function that turns ON servomotor.
. An overcurrent flowed through the IGBT
A.100+ | Qvercurrentor Heat Sink |y pieat sink of the SERVOPACK was Gr.l N/A L | H | H
Overheated overheated




9.1 Alarm Displays

(cont'd)
Servomotor Alarm Code Output
Alarm . . Alarm
Alarm Name Meanin Stoppin
Number £ Vathos | Reset |ALO1[ALO2[ALO3
Motor Winding Current Un- | The currents in the motor windings are not .
A.150 balance correct. Gr.1 Available
A.300 |Regeneration Error Regeneratwe clreutt or regenerative ress- Gr.1 Available| L L H
tor is faulty.
. Regenerative energy exceeds regenerative .
A.320 |Regenerative Overload resistor capacity, Gr.2 Available| L L H
s * Setting of AC input/DC input is incor-
A.330+ | ain Ciroult Power rect. Grl  |Available| L | L | H
PPl g » Power supply wiring is incorrect.
A.400* | Overvoltage ll\l/il;}lln circuit DC voltage is excessively Gr.1 Available| H H L
A.410* | Undervoltage %\(/)[\?;n cireuit DC voltage is excessively Gr.2 Available| H H L
One of the following was detected by the
converter.
* An operation error occurred when using
the limit relay for inrush current
A.42A | Converter error * PN voltage error Gr.1 Available| H H L
* Regeneration operation error
* The converter’s heat sink overheated
* An operation error occurred when using
the converter and fan
Main-Circuit The capacitor of the main circuit has dete-
%
bty Capacitor Overvoltage riorated or is faulty. Gr.l N/A H H L
A510 | Overspeed The servomotor speed is above the maxi- Gril Available | L H L
. P mum rotational speed. ’
The pulse output speed upper limit of the
A.511 gxttarzgt)giclisce)fg;tc;oder set encoder output pulse (Pn212) is Gr.1 Available| L H L
P exceeded.
A.520 | Vibration Alarm meorrect vibration atthe motor speed was | Gy | Available| L | H | L
The servomotor was operating for several
A.710 | Overload: High Load seconds to several tens of seconds under a Gr.2 Available| L L L
torque largely exceeding ratings.
A.720 |Overload: Low Load The servomotor was operating continu- Gr.1 Available| L L L
. ) ously under a torque exceeding ratings. ’
A.730* When the dynamic brake was applied,
A.73 1 Dynamic Brake Overload | rotational energy exceeded the capacity of Gr.1 Available| L L L
. dynamic brake resistor.
Overload of Surge The main circuit power was frequently .
%
(R Current Limit Resistor turned ON and OFF. Grl Available | L L L
A.7A0* | Heat Sink Overheated The heat sink of the SERVOPACK or con- Gr.2 Available| L L L
. verter exceeded 100°C. )
A.7Ab* gléllFt{_\ll%l;irgE Stopped The fan inside the SERVOPACK stopped. Gr.1 Available| L L L
The power supplies to the encoder all
A.810 | Encoder Backup Error failed and position data was lost. Gr.1 N/A H H H
A820 |Encoder Checksum Error | L1e checksum results of encoder memory Gr.l N/A H H H
18 1correct.
The battery voltage was lower than the
A.830 é:)rséorlute Encoder Battery specified value after the control power Gr.1 Available | H H H
supply was turned ON.
A.840 | Encoder Data Error Data in the encoder is incorrect. Gr.1 N/A H H H
A.850 |Encoder Overspeed The encoder was rotating at high speed Gr.1 N/A H H H

when the power was turned ON.

E Troubleshooting
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9 Troubleshooting

9.1.1 List of Alarms

(cont'd)
Servomotor Alarm Code Output
Alarm . . Alarm
Alarm Name Meanin Stoppin
Number g Vathos | Reset |ALO1[ALO2[ALO3
A.860 |Encoder Overheated 1"51};; internal temperature of encoder is too Grl N/A H H H
Ab10 Speed Reference A/D The A/D converter for speed reference Gr2 Available | H H H
Error input is faulty.
Speed Reference A/D A/D conversion data of speed reference .
fdei] Data Error input is incorrect. Gr2 Available | H H H
Reference Torque The A/D converter for torque reference .
— Input Read Error input is faulty. Gr.2 Available | H H H
A.b31* | Current Detection Error 1 };135 t;urrent detection circuit for phase U is Gr.1 N/A H H H
A.b32* | Current Detection Error 2 };}:ﬁ t;urrent detection circuit for phase V'is Gr.1 N/A H H H
A.b33* | Current Detection Error 3 };}:ﬁ tgetecnon cireuit for the current is Gr.1 N/A H H H
A.bFO0 |System Alarm 0 Internal program error 0 occurred. Gr.1 N/A H H H
A.bF1 |System Alarm 1 Internal program error 1 occurred. Gr.1 N/A H H H
A.bF2 |System Alarm 2 Internal program error 2 occurred. Gr.1 N/A H H H
A.bF3 |System Alarm 3 Internal program error 3 occurred. Gr.1 N/A H H H
A.bF4 |System Alarm 4 Internal program error 4 occurred. Gr.1 N/A H H H
A.C10 |Servo Overrun Detected The servomotor ran out of control. Gr.1 Available | L H L
Absolute Encoder Clear .
A.C80 |Error and Multiturn Limit | ¢ multiturn for the absolute encoder was | NA | L | H | L
. not properly cleared or set.
Setting Error
o Communications between the multi-wind-
A.C90 Epr(c:)order Communications ing drive unit and the encoder are not pos- Gr.1 N/A L H L
sible.
A.C91 Enc.o'der Communications | An encoder position data calculation error Gri N/A L H L
Position Data Error occurred.
— An error occurred in the communications
A.C92 E.ncoder Communications timer between the encoder and the multi- Gr.1 N/A L H L
imer Error . . ;
winding drive unit.
A.CA0 |Encoder Parameter Error |Encoder parameters are faulty. Gr.1 N/A L H L
A.Cb0 Encoder Echoback Error Coqtents of communications with encoder Gr.1 N/A L H L
are incorrect.
Multiturn Limit Different multiturn limits have been set in
A.CCO Disagreement L};Ieitencoder and the multi-winding drive Gr.1 N/A L H L
Position error exceeded the value of exces-
A.d00 | Position Error Overflow sive position error alarm level (Pn520) Gr.1 Available| L L H
when the servomotor power is ON.
This alarm occurs if the servomotor power
Position Error Overflow is turned ON when the position error is .
el Alarm at Servo ON greater than the set value of Pn526 while Grl Available | L L H
the servomotor power is OFF.
When the position errors remain in the
error counter, Pn529 limits the speed if the
Position Error Overflow servomotor power is turned ON. If Pn529
A.d02 | Alarm by Speed Limitat | mits the speed in such a state, this alarm Gr2  |Available| L | L | H
occurs when reference pulses are input and
Servo ON i
the number of position errors exceeds the
value set for the excessive position error
alarm level (Pn520).
A.Eb1* Safety Function Signal The safety function signal input timing is Gri N/A H L L

Input Timing Error

faulty.




9.1 Alarm Displays

(cont'd)
Servomotor Alarm Code Output
Alarm . . Alarm
Alarm Name Meanin Stoppin
Number £ Vathos | Reset |ALO1[ALO2[ALO3
Local Communications o
A.EEO0 |Servo OFF Operation Er- The servo was not turned OFF within 1 Gr.1 Available| H L L
ror 1 second after the servo OFF request.
Local Communications The servo was not turned ON within 1 sec
A.EE1 | Servo ON Operation Error w u Wit ) Gr.1 Available | H L L
1 ond after the servo ON request.
A Servo ON status could not be detected
A.EE2 |Servo ON Operation Error ) us cou Gr.1 Available| H L L
2 during servo ON status.
Local Communications S OFF stat 1d not be detected
A.EE3 |Servo OFF Operation Er- | >0 PhF status could not be detecte Gr.l Available| H L L
ror 2 during servo OFF status.
Local Communications The local communications connection .
e Connection Failure command was not completed. Grl Available | H L L
Local Communications Initialization processing of the local com-
AEES | 1siC Initialization Failure | munications ASIC failed. Grl NaH L L
A.EE6 E?g?;r%%@tﬁgﬁng?g?ns Local communications was disconnected. Gr.1 Available| H L L
s With the main circuit power supply ON,
A.F10 l;ﬂt?;r;eCerUIt Cable Open voltage was low for more than 1 second in Gr.2 Available| H L H
phase R, S, or T.
AF30 Dynamic Brake Contactor | An error occurred in the operation of the Gra Available | 1 L H
Error dynamic brake contactor.
cprop | Digital Operator . - - N/A Undefined
Transmission Error 1 Digital operator (JUSP-OPOSA-ITE).faﬂs
— to communicate with the multi-winding
CPFO01 ?:ggzg?si?éﬁtgrror ) drive unit (e.g., CPU error). _ N/A Undefined
A—- Not an error Normal operation status - - H

[ H [ H

#* These alarms occur only for the SERVOPACKSs or converters.
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

9.1.2

Troubleshooting of Alarms

If an error occurs in servo drives, an alarm display such as A.O0OO and CPFODO will appear on the panel dis-

play.

Refer to the following table to identify the cause of an alarm and the action to be taken.
Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.020:

Parameter Checksum
Error 1

(The data of the internal
parameter is incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

Set the power supply voltage within
the specified range, and set Fn005
to initialize the parameter.

The power supply went OFF
while changing a parameter set-
ting.

Check the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that parame-
ters were written exceeded the
limit.

Check to see if the parameters were
frequently changed through the host
controller.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit. Correct the proce-
dure for writing parameters.

Malfunction caused by noise
from the AC power supply or
grounding line, static electricity
noise, etc.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, there may be noise interfer-
ence.

Take countermeasures against
noise.

Gas, water drops, or cutting oil
entered the multi-winding drive
unit and caused internal compo-
nents to fail.

Check the installation conditions.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A fault occurred in the multi-
winding drive unit.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the multi-winding drive unit
may be faulty.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A.021:

Parameter Format
Error 1

(The data type of the
internal parameter is
incorrect.)

The software version of the
multi-winding drive unit that
caused the alarm is older than that
of the written parameters.

Check Fn012 to see if the set soft-
ware version agrees with that of the
multi-winding drive unit. If not, an
alarm may occur.

Write the parameters of another
multi-winding drive unit of the
same model with the same software
version. Then turn the control
power OFF and ON again.

A fault occurred in the multi-
winding drive unit.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A.022:

System Checksum
Error 1

(The data of the internal
parameter is incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

The power supply went OFF
while setting an utility function.

Check the circumstances when the
power supply went OFF.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A fault occurred in the multi-
winding drive unit.

Turn the power supply ON and OFF
again. If the alarm still occurs, the
multi-winding drive unit may be
faulty.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A.030:
Main Circuit Detector
Error

A fault occurred in the SERVO-
PACK or converter.

The SERVOPACK or converter
may be faulty. Replace the SERVO-
PACK or converter.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.040:

Parameter Setting
Error 1

(The parameter setting
was out of the setting
range.)

The SERVOPACK capacity, con-
verter capacity, and the servomo-
tor capacity do not match each
other.

Check the combination of SERVO-
PACK, converter, and servomotor
capacities.

Select the proper combination of
capacities.

A fault occurred in the multi-
winding drive unit.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

The parameter setting is out of
the setting range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within
the setting range.

The electronic gear ratio is out of
the setting range.

Check the electronic gear ratio. The
ratio must satisfy:
0.001< (Pn20E/Pn210) < 4000.

Set the electronic gear ratio in the
range: 0.001< (Pn20E/Pn210)
< 4000.

A.041:
Encoder Output Pulse
Setting Error

The encoder output pulse (Pn212)
is out of the setting range and
does not satisfy the setting condi-
tions.

Check the parameter Pn212.

Set Pn212 to a correct value.

A.042:
Parameter
Combination Error

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the servomo-
tor.

Check if the detection conditions”
are satisfied.

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the setting of the pro-
gram JOG movement speed
(Pn533).

Check if the detection conditions”
are satisfied.

Increase the setting of the program
JOG movement speed (Pn533).

The moving speed of advanced
autotuning is lower than the set-
ting range after having changed
the electronic gear ratio (Pn20E/
Pn210) or the servomotor.

Check if the detection conditions”
are satisfied.

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

A.045:
Multi-winding Drive
Unit Parameter Set-
ting Error

The parameter setting does not
match the number of SERVO-
PACK axes that are connected.

Check the setting of Pn002.3.

Make sure the setting of Pn002.3
agrees with the fully-closed mod-
ule.

A.050:

Combination Error
(The SERVOPACK and
servomotor capacities do
not correspond.)

The SERVOPACK and servomo-
tor capacities do not match each
other.

Check the capacities to see if they
satisfy the following condition:
1 _ Servomotor capacity

4 = SERVOPACK capacity ~

Select the proper combination of
SERVOPACK and servomotor
capacities.

An encoder fault occurred.

Replace the servomotor and see if
the alarm occurs again.

Replace the servomotor (encoder).

A fault occurred in the SERVO-
PACK or converter.

The SERVOPACK or converter
may be faulty. Replace the SERVO-
PACK or converter.

A.051:
Unsupported Device
Alarm

An unsupported serial converter
unit, encoder, or external encoder
is connected to the multi-winding
drive unit.

Check the product specifications,
and select the correct model.

Select the correct combination of
units.

*  Detection conditions
If one of the following conditions detected, an alarm occurs.

« Pn533 [min"'] x

Encoder resolution < Pn20E

6% 10° = Pn210
Encoder resolution
« Max Motor Speed [min™'] x Y 112 > Pn20E
About 3.66 x 10 Pn210

E Troubleshooting

9-7



9-8

9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.0bO:
Cancelled Servo ON
Command Alarm

After executing the utility func-
tion to turn ON the power to the
motor, the servo ON signal (/S-
ON) was sent from the host con-
troller.

Turn the control power supply OFF
and ON again.
Or, execute a software reset.

Incorrect wiring or contact fault
of main circuit cables.

Check the wiring. Refer to 3.1
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cables.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The cable may be short-circuited.
Replace the cable.

Short-circuit or ground fault
inside the servomotor.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The servomotor may be faulty.
Replace the servomotor.

Short-circuit or ground fault
inside the SERVOPACK.

Check for short-circuits across the
servomotor connection terminals U,
V, and W on the SERVOPACK, or
between the grounding and terminal
U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The dynamic brake (DB: Emer-
gency stop executed from the

Check the power consumed by DB
resistance (Un00B) to see how

Change the SERVOPACK model,

A.100: SERVOPACK) was frequentl many times the DB has been used. | operating conditions, or the mecha-
Overcurrent or Heat activated. or the DB overloa dy Or, check the alarm history display | nism so that the DB does not need
Sink Overheated alarm occ,urre d Fn000 to see if the DB overload to be used so frequently.
(An overcurrent flowed ’ alarm A.730 or A.731 was reported.
through the IGBT or A heavy load was applied while | Check to see if the operating condi- | Reduce the load applied to the ser-
heat sink of SERVO- the servomotor was stopped or tions are outside servo drive specifi- | vomotor or increase the operating
PACK overheated.) running at a low speed. cations. speed.
Improve the wiring or installation Zs‘l;lf ;sgg:;g:iﬁgfs (f(f)rﬂ?empsg
Malfunction caused by noise environment, such as by reducing oL wiring ot :
. . . Use an FG wire size equivalent to
interference. noise, and check to see if the alarm TR
recurs the main circuit wire size of the
’ SERVOPACK and converter.
The setting of Pn515.2 (dynamic
?rfaﬁf :iniv;f Irns;gn{aé ()/]()ioB:::ﬁ(S)t) Check the setting of Pn515.2 and Set Pn515.2 to agree with the con-
a I;ee wgith the C%%ta% ts of the the contacts of the dynamic brake | tacts of the dynamic brake contac-
& . . contactor. tor.
dynamic brake contactor that is
connected.
Current flowed to the dynamic
brake resistor when power to the Check the contactor to see if it is The dyr_lamlc brake contactor may
servomotor was ON due to weld- welded have failed. Replace the dynamic
ing or other failure of the ) brake contactor.
dynamic brake contacts.
Turn the control power supply OFF
and ON again.
A fault occurred in the SERVO- | If the alarm still occurs, the SER-
PACK or converter. VOPACK or converter may be
faulty. Replace the SERVOPACK or
converter.
S - Make sure that the motor is cor-
A.150: The motor wiring is faulty. Check the wiring. rectly wired.
Motor Winding Current .
Unbalance 9 A fault occurred in the SERVO- | The SERVOPACK or converter

PACK or converter.

may be faulty. Replace the SERVO-
PACK or converter.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name Cause Investigative Actions Corrective Actions
(Alarm Description)

An external regenerative resistor | Check the external regenerative Connect the external regenerative
unit is not connected. resistor unit connection. resistor unit.

The regenerative resistor unit is
incorrectly wired, or is removed
or disconnected.

Check the regenerative resistor unit | Correctly connect the regenerative
connection. resistor unit.

The connection of the I/O signals
A.300: (CN901) between the SERVO- Check the connection of CN901. Correctly connect CN901.
Regeneration Error PACK and converter is faulty.

While the main circuit power sup-
ply is OFF, turn the control power
supply OFF and then ON again. If
- the alarm still occurs, the SERVO-
PACK or converter may be faulty.
Replace the SERVOPACK or con-
verter.

A fault occurred in the SERVO-
PACK or converter.

The power supply voltage
exceeds the specified limit.

Insufficient regenerative resis- Change the regenerative resistance,

tance, regenerative resistor Check the operating condition or regenerative resistor capacity.
the capacity using the capacity

Set the power supply voltage within

Measure the power supply voltage. the specified range,

capacity. : : Reconsider the operating conditions
. selection Software SigmaJunma- - : .

Or, regenerative power has been | izt etc. using the capacity sglectlon soft-

continuously flowing back. ’ ware SigmaJunmaSize+, etc.

Regenerative power continu-

ously flowed back because nega- | Check the load applied to the servo- Reconsider the system including

servo, machine, and operating con-

tive load was continuously motor during operation. ditions
A.320: applied. ’
R.eg er.lerative The setting of parameter Pn600 is | Check the regenerative resistor unit
Overload smaller than the regenerative connection and the value of the Set the Pn600 to a correct value.
resistor's capacity. Pn600.
Change the regenerative resistance
The regenerative resistance is too . . to a correct value or use an external
hi Check the regenerative resistance. . : .
igh. regenerative resistor of appropriate
capacity.
The connection of the I/O signals
(CN901) between the SERVO- Check the connection of CN901. Correctly connect CN901.
PACK and converter is faulty.
. The SERVOPACK or converter
A fault occurred in the SERVO- | may be faulty. Replace the SERVO-
PACK or converter.
PACK or converter.
The regenerative resistor unit was .

. Measure the resistance of the regen- . .
disconnected when the power . - o Replace the regenerative resistor
supply voltage to the SERVO- erative resistor unit using a measur- unit
PACK and converter was high. Ing mstrument.

. Check the power supply to see if it
A330. DC power was supplied. is a AC power supply. Use an AC power supply.
Main Circuit Power An regenerative resistor unit is Check the regenerative resistor unit | Connect the regenerative resistor
Supply Wiring Error not connected. connection. unit.
(Detected when the [ The ©1 and ©2 terminals of the | Check the ©1 and ©2 terminals on | Correctly connect the ©1 and &2
power to the main circuit | converter are open. the converter. terminals on the converter.
is turned ON.)

The connection of the I/O signals
(CN901) between the SERVO- Check the connection of CN901. Correctly connect CN901.
PACK and converter is faulty.

The SERVOPACK or converter
- may be faulty. Replace the SERVO-
PACK or converter.

A fault occurred in the SERVO-
PACK or converter.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.400:

Overvoltage
(Detected in the SER-
VOPACK main circuit
power supply section.)

A power supply voltage of 580
VAC or higher was detected.

Measure the power supply voltage.

Set AC power supply voltage within
the specified range.

The power supply is unstable, or
was influenced by a lightning
surge.

Measure the power supply voltage.

Improve the power supply condi-
tions by installing a surge absorber,
etc. Then, turn the power supply
OFF and ON again. If the alarm still
occurs, the SERVOPACK or con-
verter may be faulty. Replace the
SERVOPACK or converter.

Voltage for AC power supply was
too high during acceleration or
deceleration.

Check the power supply voltage and
the speed and torque during opera-
tion.

Set AC power supply voltage within
the specified range.

The regenerative resistance is too
high for the actual operating con-
ditions.

Check the operating conditions and
the regenerative resistance.

Select a regenerative resistance
value appropriate for the operating
conditions and load.

The moment of inertia ratio
exceeded the allowable value.

Confirm that the moment of inertia
ratio is within the allowable range.

Increase the deceleration time, or
reduce the load.

The fuse in the converter’s regen-
eration circuit is blown out.

Check for a Regeneration Error
alarm (A.300) and check the
CHARGE indicator on the con-
verter to see if it remains lit for
more than a few seconds immedi-
ately after the main circuit power
supply is turned OFF.

The converter may be faulty.
Replace the converter.

The connection of the I/O signals
(CN901) between the SERVO-
PACK and converter is faulty.

Check the connection of CN901.

Correctly connect CN901.

A fault occurred in the SERVO-
PACK or converter.

Turn the control power OFF and
then ON again while the main cir-
cuit power supply is OFF. If the
alarm still occurs, the SERVO-
PACK or converter may be faulty.
Replace the SERVOPACK or con-
verter.

A.410:

Undervoltage
(Detected in the SER-
VOPACK main circuit
power supply section.)

The AC power supply voltage
dropped to 240 V or less for a
400-VAC SERVOPACK.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The power supply voltage
dropped during operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instantaneous
power interruption.

Measure the power supply voltage.

When the instantaneous power cut
hold time (Pn509) is set, decrease
the setting.

The converter fuse is blown out.

Replace the converter, connect a
reactor, and run the SERVOPACK
and converter.

The ©1 and ©2 terminals of the
converter are open.

Check the ©1 and ©2 terminals on
the converter.

Correctly connect the ©1 and ©2
terminals on the converter.

A fault occurred in the SERVO-
PACK or converter.

The SERVOPACK or converter
may be faulty. Replace the SERVO-
PACK or converter.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.42A:
Converter error

The Converter fan stopped (The
FAN STOP indicator on the con-
verter is lit.).

Check for foreign matter or debris
inside the converter.

Remove foreign matter or debris
from the converter. If the alarm still
occurs, the SERVOPACK or con-
verter may be faulty. Replace the
SERVOPACK or converter.

An error was detected in the mag-
netic contactor inside the con-
verter. (The CHRG-ERR
indicator on the converter lights
when the power supply is turned
ON.)

Check to see if you can hear the
magnetic contactor operate when
the main circuit power supply is
turned ON.

If the power supply voltage is cor-
rect but no sound is heard when the
power supply is turned ON, the con-
verter may be faulty. Replace the
converter.

Overheating was detected in the
heat sink in the converter (The
OVERHEAT indicator on the
converter is lit.).

Check the ambient temperature,
check for an overload, and check
the installation method.

Review the ambient temperature,
load conditions, and installation
conditions.

The DC output voltage from the
converter is not correct. (The
CHRG-ERR indicator on the con-
verter is lit.)

Measure the power supply voltage
and the output voltage.

If the output voltage is not consis-
tent with the power supply voltage,
the converter may be faulty.
Replace the converter.

Measure the main circuit power
supply voltage waveform when the
power supply is turned ON and
OFF.

If the voltage waveform is not sta-
ble, take suitable measures to make
it stable.

The timing of inputting the con-
trol power supply to the SERVO-

Check the timing of inputting the
control power supply to the SER-

Input the control power supply
simultaneously to the SERVO-

PACK and converter is incorrect. | VOPACK and converter. PACK and converter.
The wiring between the SERVO-
PACK and converter is incorrect | Check the wiring. Correctly connect the SERVO-

or the connection is faulty.

PACK and converter to each other.

The connection of the I/O signals
(CN901) between the SERVO-
PACK and converter is faulty.

Check the connection of CN901.

Correctly connect CN901.

A fault occurred in the converter.

Replace the converter.

A.450:
Main-Circuit
Capacitor Overvoltage

The fuse in the SERVOPACK is
blown out.

Check to see if this alarm occurs
when the main circuit power supply
is turned ON.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A fault occurred in the SERVO-
PACK or converter.

Replace the SERVOPACK or con-
verter.

A.510:

Overspeed

(The servomotor speed
exceeds the maximum.)

The order of phases U, V, and W
in the servomotor wiring is incor-
rect.

Check the motor wiring.

Confirm that the servomotor is cor-
rectly wired.

A reference value exceeding the
overspeed detection level was
input.

Check the input value.

Reduce the reference value or adjust
the gain.

The motor speed exceeded the
maximum.

Check the motor speed waveform.

Reduce the speed reference input
gain, adjust the servo gain, or recon-
sider the operating conditions.

A fault occurred in the multi-
winding drive unit, SERVO-
PACK, or converter.

A fault may have occurred in the
multi-winding drive unit, SERVO-
PACK, or converter. Replace the
multi-winding drive unit, SERVO-
PACK, or converter.

A511:
Overspeed of Encoder
Output Pulse Rate

The encoder output pulse fre-
quency exceeded the limit.

Check the encoder output pulse set-
ting.

Decrease the setting of the encoder
output pulse (Pn212).

The encoder output pulse output
frequency exceeded the limit
because the motor speed was too
high.

Check the encoder output pulse out-
put setting and motor speed.

Decrease the motor speed.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.520:
Vibration Alarm

Abnormal vibration was detected
at the motor speed.

Check for abnormal noise from the
servomotor, and check the speed
and torque waveforms during oper-
ation.

Reduce the motor speed or reduce
the speed loop gain (Pn100).

The moment of inertia ratio
(Pn103) value is greater than the
actual value or is greatly
changed.

Check the moment of inertia ratio.

Set the moment of inertia ratio
(Pn103) to an appropriate value.

A.710:

A.720:

Overload

A.710: High Load
A.720: Low Load

Incorrect wiring or contact fault
of servomotor and encoder.

Check the wiring.

Confirm that the servomotor and
encoder are correctly wired.

Operation beyond the overload
protection characteristics.

Check the servomotor overload
characteristics and executed run
command.

Reconsider the load conditions and
operating conditions. Or, increase
the motor capacity.

Excessive load was applied
during operation because the ser-
vomotor was not driven due to
mechanical problems.

Check the executed operation refer-
ence and motor speed.

Remove the mechanical problems.

A fault occurred in the SERVO-
PACK or converter.

The SERVOPACK or converter
may be faulty. Replace the SERVO-
PACK or converter.

A.730:

A.731:

Dynamic Brake
Overload

(An excessive power
consumption of dynamic
brake was detected.)

The servomotor rotates because
of external force.

Check the operation status.

Take measures to ensure the servo-
motor will not rotate because of
external force.

The rotating energy at a DB stop
exceeds the DB resistance capac-

ity.

Check the power consumed by DB
resistance (Un00B) to see how
many times the DB has been used.

Reconsider the following:

* Reduce the motor reference
speed.

* Reduce the moment of inertia
ratio.

* Reduce the number of times of
the DB stop operation.

The setting of Pn001.0 (Servo-
motor Power OFF or Alarm Gr.1
Stop Mode) is not correct.

Check the setting of Pn001.0.

To not use the dynamic brake, set
Pn001.0 to 2. (The dynamic brake
will not be used and the motor will
coast to a stop.)

The setting of Pn601 does not
agree with the dynamic brake
resistance that is connected.

Check the setting of Pn601.

Set Pn601 correctly.

The connection of the dynamic
brake unit is faulty.

Check the wiring between the
dynamic brake unit and DU, DV,
DW, and CN115 is correct and
securely connected.

Correctly wire and securely connect
the dynamic brake unit with DU,
DV, DW, and CN115.

A fault occurred in the SERVO-
PACK.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.740:
Overload of Surge
Current Limit Resistor

(The main circuit power
is turned ON/OFF too
frequently.)

The inrush current limit resistor
operation frequency at the main
circuit power supply ON/OFF
operation exceeds the allowable
range.

Reduce the frequency of turning the
main circuit power supply ON/OFF.

A fault occurred in the SERVO-
PACK or converter.

The SERVOPACK or converter
may be faulty. Replace the SERVO-
PACK or converter.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.7A0:

Heat Sink Overheated
(Detected when the
SERVOPACK'’s heat
sink temperature
exceeds 100°C.)

The surrounding air temperature
is too high.

Check the surrounding air tempera-
ture using a thermostat.

Decrease the surrounding air tem-
perature by improving the installa-
tion conditions of the SERVOPACK.

The overload alarm has been
reset by turning OFF the power
too many times.

Check the alarm history display
(Fn000) to see if the overload alarm
was reported.

Change the method for resetting the
alarm.

Excessive load or operation
beyond the regenerative energy
processing capacity.

Check the accumulated load ratio
(Un009) to see the load during oper-
ation, and the regenerative load
ratio (Un0OA) to see the regenera-
tive energy processing capacity.

Reconsider the load and operating
conditions.

Incorrect installation orientation
of the SERVOPACK or/and
insufficient space around the
SERVOPACK.

Check the installation conditions of
the SERVOPACK.

Install the SERVOPACK correctly
as specified.

A fault occurred in the SERVO-
PACK.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

Remove foreign matter or debris

A.7AB:
Built-in Fan in The fan inside the SERVOPACK | Check for foreign matter or debris gz&tgznsgivgpﬁl?;ﬁg\t}g
SERVOPACK stopped. inside the SERVOPACK. . Iace th
Stopped PACK may be faulty. Replace the
SERVOPACK.

Aégvrg :lfcufr et((l) Ege:bt;iié ntrol Check to see if the control power

Enco der vggsyturne 4 ON for the supply was turned ON for the first | Set up the encoder (Fn008).

first time. time.

The encoder cable disconnected, Check to see if the control power Confirm the connection and set up

. supply was turned ON for the first

A810 and connected again. time the encoder (Fn008).

Encoder Backup Error
(Only when an absolute
encoder is connected.)

(Detected on the encoder
side.)

The power from both the control
power supply (+5 V) from the
multi-winding drive unit and the
battery power supply is not being
supplied.

Check the encoder connector bat-
tery or the connector contact status.

Replace the battery or take similar
measures to supply power to the
encoder, and set up the encoder
(Fn008).

An absolute encoder fault
occurred.

If the alarm cannot be reset by set-
ting up the encoder again, replace
the servomotor.

A fault occurred in the multi-
winding drive unit.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A.820:
Encoder Checksum
Error

(Detected on the encoder
side.)

An encoder fault occurred.

 Absolute encoder

Set up the encoder again using
Fn008. If the alarm still occurs,
the servomotor may be faulty.
Replace the servomotor.
Absolute encoder that shows val-
ues for a single rotation or incre-
mental encoder

The servomotor may be faulty.
Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.830:

Absolute Encoder
Battery Error

(The absolute encoder
battery voltage is lower
than the specified value.)

The battery connection is incor-
rect.

Check the battery connection.

Reconnect the battery.

The battery voltage is lower than
the specified value 2.7 V.

Measure the battery voltage.

Replace the battery.

A fault occurred in the multi-
winding drive unit.

The multi-winding drive unit may
be faulty. Replace the multi-wind-
ing drive unit.

A.840:
Encoder Data Error

(Detected on the encoder
side.)

An encoder malfunctioned.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

Malfunction of encoder because
of noise interference, etc.

Correct the wiring around the
encoder by separating the encoder
cable from the servomotor main cir-
cuit cable or by checking the
grounding and other wiring.

A.850:

Encoder Overspeed
(Detected when the con-
trol power supply was
turned ON.)

(Detected on the encoder
side.)

The servomotor speed is higher

than 200 min”! when the control
power supply was turned ON.

Check the motor rotating speed
(Un000) to confirm the servomotor
speed when the power is turned ON.

Reduce the servomotor speed to a

value less than 200 min™', and turn
ON the control power supply.

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.860:

Encoder Overheated
(Only when an absolute
encoder is connected.)

(Detected on the encoder
side.)

The ambient operating tempera-
ture around the servomotor is too
high.

Measure the ambient operating tem-
perature around the servomotor.

The ambient operating temperature
must be 40°C or less.

The motor load is greater than the
rated load.

Check the accumulated load ratio
(Un009) to see the load.

The motor load must be within the
specified range.

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.b10:
Speed Reference A/D
Error

A malfunction occurred in the
speed reference input section.

Clear and reset the alarm and restart
the operation.

A fault occurred in the SERVO-

Turn the control power supply OFF
and ON again. If the alarm still

Detected when th -
g erf/ (e):ciseOI\\)Iv )en ¢ PACK. occurs, the SERVOPACK may be
' faulty. Replace the SERVOPACK.
A malfunction occurred in the B Clear and reset the alarm and restart
Ab11: speed reference input section. the operation.

Speed Reference A/D
Data Error

A fault occurred in the SERVO-
PACK.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name

(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.b20:

Reference Torque In-

A malfunction occurred in the
reading section of the torque ref-
erence input.

Clear and reset the alarm and restart
the operation.

put Read
Error A faul d in the SERVO Tucl;n OtI}iIe COI}tIOIprEWC{ Suppl'yHOFF
Detected when th ault occurred in the - an again. If the alarm sti
geris (;seoﬁ )en ¢ PACK. occurs, the SERVOPACK may be
' faulty. Replace the SERVOPACK.
ADb31: Turn the main circuit power supply

Current Detection
Error 1

The current detection circuit for
phase U is faulty.

OFF and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.b32:
Current Detection
Error 2

The current detection circuit for
phase V is faulty.

Turn the main circuit power supply
OFF and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.b33:
Current Detection
Error 3

The detection circuit for the cur-
rent is faulty.

Turn the main circuit power supply
OFF and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

The servomotor main circuit
cable is disconnected.

Check for disconnection of the ser-
vomotor main circuit cable.

Correct the servomotor wiring.

A.bFO:
System Alarm 0

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.bF1:
System Alarm 1

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.bF2:
System Alarm 2

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.bF3
System Alarm 3

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.bF4:
System Alarm 4

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.C10:
Servo Overrun
Detected

(Detected when the
servomotor power is
ON.)

The order of phases U, V, and W
in the servomotor wiring is incor-
rect.

Check the motor wiring.

Confirm that the servomotor is cor-
rectly wired.

An encoder fault occurred.

If the alarm still occurs after turning
the control power supply OFF and
ON again even though the servomo-
tor is correctly wired, the servomo-
tor may be faulty. Replace the
servomotor.

A fault occurred in the multi-
winding drive unit, SERVO-
PACK, or converter.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive
unit, SERVOPACK or converter
may be faulty. Replace the multi-
winding drive unit, SERVOPACK,
or converter.

A.C80:

Absolute Encoder
Clear Error and
Multi-turn Limit Set-
ting Error

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.C90:
Encoder
Communications Error

Contact fault of connector or
incorrect wiring for encoder
cable.

Check the connector contact status
for encoder cable.

Re-insert the connector and confirm
that the encoder is correctly wired.

Cable disconnection for encoder
cable or short-circuit.
Or, incorrect cable impedance.

Check the encoder cable.

Use the cable with the specified rat-
ing.

Corrosion caused by improper
temperature, humidity, or gas,
short-circuit caused by intrusion
of water drops or cutting oil, or
connector contact fault caused by
vibration.

Check the operating environment.

Improve the operating environmen-
tal conditions, and replace the cable.
If the alarm still occurs, replace the
multi-winding drive unit.

Malfunction caused by noise
interference.

Correct the wiring around the
encoder by separating the encoder
cable from the servomotor main cir-
cuit cable or by checking the
grounding and other wiring.

A fault occurred in the multi-
winding drive unit.

Connect the servomotor to another
multi-winding drive unit, and turn
ON the control power supply. If no
alarm occurs, the multi-winding
drive unit may be faulty. Replace
the multi-winding drive unit.

A.C91:

Encoder
Communications
Position Data Error

Noise interference occurred on
the I/O signal line because the
encoder cable is bent and the
sheath is damaged.

Check the encoder cable and con-
nector.

Confirm that there is no problem
with the cable layout.

The encoder cable is bundled
with a high-current line or near a
high-current line.

Check the cable layout for encoder
cable.

Confirm that there is no surge volt-
age on the cable.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for encoder
cable.

Properly ground the machines to
separate from the encoder FG.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.C92:

Encoder
Communications
Timer Error

Noise interference occurred on
the I/O signal line from the
encoder.

Take countermeasures against noise
for the encoder wiring.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.CAO:
Encoder Parameter
Error

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.Cb0:
Encoder Echoback
Error

The wiring and contact for
encoder cable are incorrect.

Check the wiring.

Correct the wiring.

Noise interference occurred due
to incorrect cable specifications
of encoder cable.

Use tinned annealed copper
shielded twisted-pair or screened
unshielded twisted-pair cable with a

core of at least 0.12 mm?.

Noise interference occurred
because the wiring distance for
the encoder cable is too long.

The wiring distance must be 50 m
max.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for encoder
cable.

Properly ground the machines to
separate from encoder FG.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the servomotor may be
faulty. Replace the servomotor.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

A.CCO:
Multiturn Limit
Disagreement

The multiturn limit value of the
encoder is different from that of
the multi-winding drive unit. Or,
the multiturn limit value of the
multi-winding drive unit has been
changed.

Check the value of the Pn205 of the
multi-winding drive unit.

Execute Fn013 at the occurrence of
alarm.

A fault occurred in the multi-
winding drive unit.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
may be faulty. Replace the multi-
winding drive unit.

E Troubleshooting
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9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.d00:

Position Error
Overflow

(Position error exceeded
the value set in the
excessive position error

The servomotor U, V, and W wir-
ings is faulty.

Check the servomotor main circuit
cable connection.

Confirm that there is no contact
fault in the motor wiring or encoder
wiring.

The frequency of the position ref-
erence pulse is too high.

Reduce the reference pulse fre-
quency, and operate the multi-wind-
ing drive unit.

Reduce the position reference pulse
frequency or acceleration of posi-
tion reference. Or, reconsider the
electronic gear ratio.

The acceleration of the position
reference is too high.

Reduce the reference acceleration,
and operate the multi-winding drive
unit.

Apply the smoothing function, such
as using position reference accelera-
tion/deceleration time constant
(Pn216).

Setting of the excessive position

Check the alarm level (Pn520) to

alarm level (Pn520).) error alarm level (Pn520) is low | see if it is set to an appropriate Set the Pn520 to proper value.
against the operating condition. | value.
Turn the control power supply OFF
. . and ON again. If the alarm still
Qiiﬁg Oggi:efni? the multi- - occurs, the multi-winding drive unit
g ) may be faulty. Replace the multi-
winding drive unit.
A.dO1: This alarm occurs if the servomo- Set position error to be cleared

Position Error
Overflow Alarm at

tor power is turned ON when the
position error is greater than the
set value of Pn526 while the ser-

Check the position error amount
(Un008) while the servomotor
power is OFF.

while the servomotor power is OFF.
Or, correct the excessive position
error alarm level at servo ON

Servo ON vomotor power is OFF. (Pn526).
When the position errors remain
in the error counter, Pn529 limits
Ad02: the speed if the servomotor power Set position error to be cleared

Position Error
Overflow Alarm by
Speed Limit at Servo
ON

is ON. If Pn529 limits the speed
in such a state, this alarm occurs
when reference pulses are input
and the number of position errors
exceeds the value set for the
excessive position error alarm
level (Pn520).

while the servomotor power is OFF.
Or, correct the excessive position
error alarm level (Pn520).

Or, adjust the speed limit level at
servo ON (Pn529).

A.d10:
Motor-load Position
Error Overflow

Motor rotation direction and
external encoder installation
direction are opposite.

Check the servomotor rotation
direction and the external encoder
installation direction.

Install the external encoder in the
opposite direction, or change the
setting of the external encoder
usage method (Pn002.3) to reverse
the direction.

Mounting of the load (e.g., stage)
and external encoder joint instal-
lation are incorrect.

Check the external encoder
mechanical connection.

Check the mechanical joints.

A.Eb1:
Safety Function Signal
Input Timing Error

The lag between activations of
the input signals /HWBB1 and
/HWBB2 for the HWBB function
is ten second or more.

Measure the time lag between the /
HWBBI and
/HWBB?2 signals.

The output signal circuits or devices
for HWBBI and

/HWBB?2 or the multi-winding
drive unit input signal circuits may
be faulty. Alternatively, the input
signal cables may be disconnected.
Check if any of these items are
faulty or have been disconnected.

f\'EEIOc:: . The servo was not turned OFF for Perform an alarm reset and restart
t'or?a s ?_\r/nmglr:];:c %_ r all axes within 1 second after the |— oeer(:ltioxf ala eset and resta
lons Servo P! servo OFF request. P :

ation Error 1

A.EE1: Check to see if the multi-winding Perform an alarm reset and restart

Local Communica-
tions Servo ON Oper-
ation Error 1

The servo was not turned ON for
all axes within 1 second after the
servo ON request.

drive unit is in ready status.

operation.

Check to see if the motor is stopped.

Perform an alarm reset and restart
operation.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.EE2:

Local Communica-
tions Servo ON Oper-
ation Error 2

Servo ON status could not be
detected for all axes during servo
ON status.

Check to see if the multi-winding
drive unit is in ready status.

Perform an alarm reset and restart
operation.

A.EE3:
Local Communica- Servo OFF status could not be Perform an alarm reset and restart
: detected for all axes during servo |— .
tions Servo OFF Oper- operation.
. OFF status.
ation Error 2
A.EE4: Check to see if the multi-winding Perform an alarm reset and restart

Local Communica-
tions Connection Fail-
ure

The connection command for
local bus communications was
not completed.

drive unit is in ready status.

operation.

Check the multi-winding drive unit
parameters.

Set the multi-winding drive unit
parameters again.

A.EE5:
Local Communica-
tions ASIC Initializa-

Initialization processing of the
local bus communications ASIC
failed.

Turn the control power supply OFF
and ON again. Replace the multi-
winding drive unit.

tion Failure
The wiring for local bus commu- | Check the wiring of local bus com- Wire the local bus communications
Lo . cable correctly. Install the termina-
nications 1s not correct. munications.
A.EE®6: tor correctly.

Local Communica-
tions Disconnection
Error

A reception error occurred in the
local bus communications data
due to noise.

Take countermeasures against
noise. (For example, correct the
cable and field ground wiring. Or,
place a ferrite core on the local bus
communications cable.)

A.F10:

Main Circuit Cable
Open Phase

(With the main circuit
power supply ON, volt-
age was low for more
than 1 secondinanR, S,

The three-phase power supply
wiring is incorrect.

Check the power supply wiring.

Confirm that the power supply is
correctly wired.

The three-phase power supply is
unbalanced.

Measure the voltage at each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

The connection of the I/O signals
(CN901) between the SERVO-
PACK and converter is faulty.

Check the connection of CN901.

Correctly connect CN901.

or T phase.) Turn the main circuit power supply
(Detected when the main A fault occurred in the SERVO- OFF and ON again. If the alarm still
power supply was turned PACK or converter - occurs, the SERVOPACK or con-
ON.) ’ verter may be faulty. Replace the
SERVOPACK or converter.
The contactor is faulty in the Check the contacts to see if they are | The contactor may be faulty.
dynamic brake circuit. welded or not. Replace the contactor.
A F30: Incorrect wiring of the dynamic | Check the wiring of the dynamic Correctly wire the dynamic brake

Dynamic Brake
Contactor Error

brake answer signal.

brake answer signal.

answer signal.

A fault occurred in the SERVO-
PACK.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

CPFO00:

Digital Operator
Transmission Error 1

The contact between the digital
operator and the SERVOPACK is
faulty.

Check the connector contact.

Insert securely the connector or
replace the cable.

Malfunction caused by noise
interference.

Keep the digital operator or the
cable away from noise sources.
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

CPFO1:
Digital Operator
Transmission Error 2

A digital operator fault occurred.

Disconnect the digital operator and
then re-connect it. If the alarm still
occurs, the digital operator may be
faulty. Replace the digital operator.

A fault occurred in the multi-
winding drive unit and SERVO-

PACK.

Turn the control power supply OFF
and ON again. If the alarm still
occurs, the multi-winding drive unit
and SERVOPACK may be faulty.
Replace the multi-winding drive
unit and SERVOPACK.
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9.2 Warning Displays

9.2

9.2.1

Warning Displays

The following sections describe troubleshooting in response to warning displays.

The warning name, warning meaning, and warning code output are listed in order of the warning numbers in
9.2.1 List of Warnings.

The causes of warnings and troubleshooting methods are provided in 9.2.2 Troubleshooting of Warnings.

List of Warnings

This section provides list of warnings.

Warning
Number

Warning Name

Meaning

Warning Code Output

ALO1

ALO2

ALO3

A.900

Position Error Overflow

Position error exceeded the parameter setting
(Pn520xPn51E/100).

H

H

H

A.901

Position Error Overflow
Alarm at Servo ON

When the servomotor power is ON, the position
error exceeded the parameter setting
(Pn526xPn528/100).

H

H

H

A.910

Overload

This warning occurs before the overload alarms
(A.710 or A.720) occur. If the warning is ignored
and operation continues, an overload alarm may
occur.

AN

Vibration

Abnormal vibration at the motor speed was
detected. The detection level is the same as
A.520. Set whether to output an alarm or warning
by the vibration detection switch (Pn310).

A.920

Regenerative Overload

This warning occurs before the regenerative over-
load alarm (A.320) occurs. If the warning is
ignored and operation continues, a regenerative
overload alarm may occur.

A.921

Dynamic Brake Overload

This warning occurs before dynamic brake over-
load alarm (A.731) occurs. If the warning is
ignored and operation continues, a dynamic brake
overload alarm may occur.

A.930

Absolute Encoder Battery
Error

This warning occurs when the voltage of absolute
encoder’s battery is lowered.

A.941

Change of Parameters Re-
quires Restart

Parameters that require the restart have been
changed.

A.971

Undervoltage

This warning occurs before undervoltage alarm
(A.410) occurs. If the warning is ignored and
operation continues, an undervoltage alarm may
occur.

A.9A0

Overtravel

Overtravel is detected while the servomotor
power is ON.

H

L

Note 1. Warning code is not output without setting Pn001.3 =1 (outputs both alarm codes and warning codes).
2. IfPn008.2 = 1 (does not detect warning) is selected, no warnings will be detected except for an undervoltage
warning (A.971).
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9 Troubleshooting

9.2.2 Troubleshooting of Warnings

9.2.2 Troubleshooting of Warnings

Refer to the following table to identity the cause of a warning and the action to be taken. Contact your
Yaskawa representative if the problem cannot be solved by the described corrective action.

Warning Num-
ber: Warning

Name (Warning Cause Investigative Actions Corrective Actions
Description)
The servomotor U, V, Check the servomotor main circuit Confirm that there is no contact fault
and W wirings is faulty. | cable connection. in the motor wiring or encoder wiring.
gﬁi:llﬁfz_vzllﬁdllsnﬁ) o Check the multi-winding drive unit Increase the servo gain by using the
low. & gain to see if it is low. function such as advanced autotuning.
The frequency of the Reduce the reference pulse frequency, If{educe the p osm(l)n ref erentcfe pqlge
position reference pulse | and operate the multi-winding drive requency or acceleration of position
: . . reference. Or, reconsider the elec-
is too high. unit. . .
tronic gear ratio.
A.900: The acceleration of the Apply the smoothing function, such as
Position Error osition reference is too Reduce the reference acceleration, and | using the position reference accelera-
Overflow pe operate the multi-winding drive unit. | tion/deceleration time constant
high P &
’ (Pn216).
Setting of the excessive
position error alarm
level (Pn520) is low %he;k the alarm level (.PHSZO% L0S€€ | Set the Pns520 to proper value.
against the operating 1f 1t 1S set to an appropriate value.
condition.
Turn the control power supply OFF
A fault occurred in the and ON again. If the alarm still occurs,
multi-winding drive - the multi-winding drive unit may be
unit. faulty. Replace the multi-winding
drive unit.
A901: When the servomotor Set Pn200.2 to 0 to clear the number

Position Error
Overflow Alarm

power is ON, the posi-
tion error exceeded the
parameter setting

of position error while the servomotor
power is OFF. Or set an appropriate
value for the excessive position error

at Servo ON (Pn526xPn528/100). warning level at servo ON (Pn528).
Incorrect wiring or con-
tact fault of servomotor | Check the wiring. Confirm that the servomotor and
encoder are correctly wired.
and encoder.
Operation beyoqd the Check the motor overload characteris- Reconglder the.lgad COIldl.thl‘lS and
overload protection . operating conditions. Or, increase the
A.910: L tics and executed run command. .
characteristics. motor capacity.
Overload -
(Warning before Excessive load was
alarm A 710 or applied during opera-
A.720 occurs) tion because the servo- | Check the executed operation refer- Remove the mechanical problems.

motor was not driven
due to mechanical prob-
lems.

ence and motor speed.

A fault occurred in the
multi-winding drive
unit.

The multi-winding drive unit may be
faulty. Replace the multi-winding
drive unit.

9-22



9.2 Warning Displays

(cont'd)

Warning Num-
ber: Warning

Name (Warning Cause Investigative Actions Corrective Actions
Description)
Abnormal vibration was | Check for abnormal noise from the Reduce the motor speed or reduce the
detected at the motor servomotor, and check the speed and | servo gain by using the function such
speed. torque waveforms during operation. | as one-parameter tuning.
0;81 1t5 The moment of inertia
ibration : :
ratio (Pn103) value is S . Set the moment of inertia ratio
greater than the actual | Check the moment of inertia ratio. .
. (Pn103) to an appropriate value.
value or is greatly
changed.
The power supply volt- o
age exceeds the speci- | Measure the power supply voltage. Set the power sup ply voltage within
. the specified range.
fied limit.
Insufficient regenera-
tive resistance, regener- Change the regenerative resistance,
A.920: ative resistor capacity, . . regenerative resistor capacity, SER-
Regenerative | SERVOPACK capacity, | Check the operating condition or the | ;b o capacity, or converter
. capacity using the capacity selection . . .
Overload or converter capacity. . . capacity. Reconsider the operating
. . Software SigmaJunmaSize+, etc. o . : .
(Warning before | Or, regenerative power conditions using the capacity selection
the alarm A.320 | has been continuously software SigmaJunmaSize+, etc.
occurs) flowing back.
Regenerative power
continuously ﬂowed Check the load to the servomotor R§00n51der the system 1ncluf11ng servo
back because negative during operation drives, machine, and operating condi-
load was continuously £op ' tions.
applied.
The servomotor rotates Take measures to ensure the servomo-
because of external Check the operation status. tor will not rotate because of external
force. force.

g.gnzgr;]ic Brake Reconsider the following:

Y The rotating energy at a | Check the power consumed by DB * Reduce the motor reference speed.

Overload ) o .
. DB stop exceeds the DB | resistance (Un00B) to see how many | « Reduce the moment of inertia ratio.
(Warning before resistance capacity times the DB has been used « Red h ber of ti f th
the alarm A 731 . . educe the number of times of the
occurs) DB stop operation.
A fault occurred in the The SERVOPACK or converter may
SERVOPACK or con- | — be faulty. Replace the SERVOPACK
verter. or converter.

A.930: The battery connection Check the battery connection. Reconnect the battery.

Absolute is incorrect.

Epr(;order Battery The battery voltage is
lower than the specified | Measure the battery voltage. Replace the battery.

(The absolute value 2.7 V.

encoder battery

voltage is lower
than the specified
value.)

* Only when an

A fault occurred in the
multi-winding drive
unit.

The multi-winding drive unit may be
faulty. Replace the multi-winding
drive unit.

absolute encoder

is connected.
A.941: Parameters that require
Change of the restart have be(eln _ Turn the control power supply OFF
Parameters and ON again.

Requires Restart

changed.
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9 Troubleshooting

9.2.2 Troubleshooting of Warnings

(cont'd)

Warning Num-
ber: Warning

Name (Warning Cause Investigative Actions Corrective Actions
Description)
The AC power supply
voltage dropped to 280 Set the power supply voltage within
V or less for a 400-VAC Measure the power supply voltage. the specified range.
SERVOPACK.
. The power supply volt-

A971: : .
age dropped during Measure the power supply voltage. Increase the power supply capacity.

Undervoltage operation.

Occurrence of instanta-
neous power interrup-
tion.

Measure the power supply voltage.

When the instantaneous power cut
hold time (Pn509) is set, decrease the
setting.

A fault occurred in the
SERVOPACK or con-
verter.

The SERVOPACK or converter may
be faulty. Replace the SERVOPACK
or converter.

A.9A0:
Overtravel
(Overtravel status
is detected.)

When the servomotor
power is ON, over-
travel status is detected.

Check the input signal monitor
(Un005) to check the status of the
overtravel signals.

Refer to 9.3 Troubleshooting Malfunc-
tion Based on Operation and Condi-
tions of the Servomotor. Even if
overtravel signals were not shown by
the input signal monitor (Un005),
momentary overtravel may have been
detected. Take the following precau-
tions.

* Do not specify movements that
would cause overtravel from the
host controller.

* Check the wiring of the overtravel
signals.

« Take countermeasures for noise.




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

9.3

Conditions of the Servomotor

Troubleshooting Malfunction Based on Operation and

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in
this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does
Not Start

The control power supply is not
ON.

Check voltage between control
power terminals.

Correct the wiring so that the con-
trol power supply turns ON.

The main circuit power supply is
not ON.

Check the voltage between main
circuit power terminals.

Correct the wiring so that the main
circuit power supply turns ON.

Wiring of I/O signal connector CN1
is faulty or disconnected.

Check if the connector CN1 is prop-
erly inserted and connected.

Correct the connector CN1 connec-
tion.

Wiring for servomotor main circuit
cable or encoder cable is discon-
nected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

Encoder type differs from parame-
ter setting (Pn002.2).

Check the settings for parameter
Pn002.2.

Set parameter Pn002.2 to the
encoder type being used.

Speed/position references not input

Check the allocation status of the
input signals.

Allocate input signals so that the
speed/position reference is input

correctly.

Settings for the input signal selec-
tions (Pn50A to Pn50D) is incor-
rect.

Check the settings for parameters
Pn50A to Pn50D.

Correct the settings for parameter
Pn50A to Pn50D.

Servo ON signal (/S-ON) stays
OFF.

Check the settings for parameters
Pn50A.0 and PnS0A.1.

Set the parameters PnS0A.0 and
Pn50A.1 to turn the /S-ON signal
ON.

/P-CON input function setting is
incorrect.

Check the settings for parameter
Pn000.1.

Set parameters to match the applica-
tion.

SEN input is OFF.

Check the ON/OFF status of the
SEN input.

If using an absolute encoder, turn
the SEN input signal ON.

Reference pulse mode selection is
incorrect.

Check the Pn200.0 setting and the
reference pulse form.

Match the Pn200.0 setting and the
reference pulse form.

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Torque control: Torque reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Position control: Reference pulse
input is incorrect.

Check Pn200.0 reference pulse
form and sign + pulse signal.

Correct the control method selec-
tion parameter, and the input signal.

Position error clear (/CLR) input
has not been turned OFF.

Check /CLR input signals (CN1-14
and -15).

Turn /CLR input signals OFF.

The forward run prohibited (P-OT)
and reverse run prohibited (N-OT)
input signals are turned OFF.

Check P-OT or N-OT input signal.

Turn P-OT or N-OT input signal
ON.

The safety input signal /HWBB1 or
/HWBB2) remains OFF.

Check the ' HWBB1 and /HWBB2
input signal.

Set the/ HWBB1 and /HWBB2
input signal to ON.

When not using the safety function,
mount the safety function jumper
connector (provided as an acces-
sory) on the CN8.

The brake is not released.

Check the operation of the brake.

Release the brake.

A fault occurred in the multi-wind-
ing drive unit, SERVOPACK, or
converter.

Replace the multi-winding drive
unit, SERVOPACK, or converter.
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9 Troubleshooting

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Servomotor Servomotor wiring is incorrect. Check the wiring. Correct the wiring.
Moves
Instantaneously, Encoder wiring is incorrect. Check the wiring. Correct the wiring.

and then Stops

Servomotor
Speed Unstable

Wiring connection to servomotor is
defective.

Check connections of power line
(phases U, V, and W) and encoder
connectors.

Tighten any loose terminals or con-
nectors and correct the wiring.

Servomotor
Rotates Without
Reference Input

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Torque control: Torque reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Speed reference offset is incorrect.

The offset in the multi-winding
drive unit is adjusted incorrectly.

Adjust the offset in the multi-wind-
ing drive unit.

Position control: Reference pulse
input is incorrect.

Check the reference pulse form
(Pn200.0) and sign + pulse signal.

Correct the control method selec-
tion parameter, and the input signal.

A fault occurred in the multi-wind-
ing drive unit.

Replace the multi-winding drive
unit.

Dynamic Brake
Does Not Operate

Improper Pn001.0 setting

Check the setting for parameter
Pn001.0.

Correct the setting for parameter
Pn001.0.

DB resistor disconnected

Check if excessive moment of iner-
tia, motor overspeed, or DB fre-
quently activated occurred.

Replace the dynamic brake unit or
change the external dynamic brake
circuit. And reduce the load.

DB drive circuit fault

A defective component is in the
dynamic brake circuit inside SER-
VOPACK. Replace the SERVO-
PACK.

Wiring of the dynamic brake unit is
incorrect.

Check the wiring.

Correct the wiring.

Abnormal Noise
from Servomotor

The servomotor largely vibrated
during execution of tuning-less
function.

Check the motor speed waveform.

Reduce the load so that the moment
of inertia ratio becomes within the
allowable value, or increase the
load level or lower the tuning level
for the tuning-less levels setting
(Fn200).

Mounting is not secured.

Check if there are any loose mount-
ing screws.

Tighten the mounting screws.

Check if there is misalignment of
couplings.

Align the couplings.

Check if there are unbalanced cou-
plings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration
around the bearings.

Replace the servomotor.

Vibration source at the driven
machine.

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
1/0 signal cable specifications.

The I/O signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
min.

Use the specified I/O signal cable.

Noise interference due to length of
I/O signal cable.

Check the length of the I/O signal
cable.

The I/0 signal cable length must be
no more than 3 m.




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Servomotor

(Continued from
previous page.)

Noise interference due to incorrect
cable specifications of encoder
cable.

The encoder cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable.

Check the length of the encoder
cable.

The encoder cable must be no more
than 50 m.

Noise interference due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and cor-
rect the cable layout.

Excessive noise to the encoder
cable.

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

* Correct the cable layout so that
no surge is applied.

* Use a double-shielded encoder
cable.

The FG potential varies because of
influence from machines on the ser-
vomotor side, such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines to
separate from the encoder FG.

A multi-winding drive unit pulse
counting error occurred due to noise
interference.

Check if there is noise interference
on the I/O signal line from the
encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation

is incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor installa-
tion.

An encoder fault occurred.

Replace the servomotor.

Servomotor
Vibrates at
Frequency of
Approx. 200 to
400 Hz.

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high.

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high.

Check the position loop gain
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
(Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

High Motor Speed
Overshoot on
Starting and
Stopping

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high

Check the position loop gain
(Pn102).
Factory setting: Kp =40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

The torque reference is saturated.

Check the torque reference wave-
form.

Use a mode switch.
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9 Troubleshooting

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
The encoder cable must be tinned
Noise interference due to incorrect | annealed copper shielded twisted-
cable specifications of encoder pair or screened unshielded twisted- | Use the specified encoder cable.
cable. pair cable with a core of 0.12 mm?
min.
Noise interference due to length of | Check the length of the encoder The encoder cable must be no more
than 50 m.
encoder cable. cable.
Noise interference due to damaged | Check if the encoder cable is bent | Replace the encoder cable and cor-
encoder cable. and the sheath is damaged. rect the cable layout.
. . Check if the encoder cable is bun- |~ Correct the cablf: layout so that
Excessive noise to the encoder dled with a hieh-current line or near | 1© SUrge is applied.
Absolute cable. g  Use a double-shielded encoder

Encoder Position
Difference Error
(The position
saved in the host
controller when
the power was
turned OFF is
different from the
position when the
power was next
turned ON.)

a high-current line.

cable.

FG potential varies because of
influence of machines such as weld-
ers at the servomotor.

Check if the machines are correctly
grounded.

Ground machines correctly, and
prevent diversion to the FG on the
encoder side.

A multi-winding drive unit pulse
counting error occurred due to noise
interference.

Check if there is noise interference
on the I/O signal line from the
encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation

is incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor installa-
tion.

An encoder fault occurred.

Replace the servomotor.

A fault occurred in the multi-wind-
ing drive unit.

Replace the multi-winding drive
unit.

Host controller multiturn data read-
ing error

Check the error detection section of
the host controller.

Correct the error detection section
of the host controller.

Check if the host controller is exe-
cuting data parity checks.

Execute a multiturn data parity
check.

Check noise in the cable between
the SERVOPACK and the host con-
troller.

Take measures against noise, and
again execute a multiturn data par-
ity check.

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check the external power supply
(+24 V) voltage for the input signal.

Correct the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates properly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
is wired correctly.

Correct the overtravel limit switch
wiring.

Check the settings for parameters
Pn50A and Pn50B.

Correct the settings for parameters
Pn50A and Pn50B.

Forward or reverse run prohibited
signal malfunctioning.

Check the fluctuation of the exter-
nal power supply (+24 V) voltage
for the input signal.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for dam-
aged cables or loose screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters PnS0A.3,
Pn50B.0)

Check if the P-OT signal is allo-
cated in Pn50A.3.

If another signal is allocated in
Pn50A.3, allocate P-OT.

Check if the N-OT signal is allo-
cated in Pn50B.0.

If another signal is allocated in
Pn50B.0, allocate N-OT.




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Overtravel (OT)
(Continued from
previous page.)

Incorrect servomotor stop method
selection

Check the settings for parameters
Pn001.0 and Pn001.1 when the ser-
vomotor power is OFF.

Select a servomotor stop method
other than "coast to stop."

Check the settings for parameters
Pn001.0 and Pn001.1 when in
torque control.

Select a servomotor stop method
other than "coast to stop."

Improper Stop
Position by
Overtravel (OT)
Signal

Improper limit switch position and
dog length

Install the limit switch at the
appropriate position.

The overtravel limit switch position
is too short for the coasting
distance.

Install the overtravel limit switch at
the appropriate position.

Position Error
(Without Alarm)

Noise interference due to incorrect
encoder cable specifications

The encoder cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable.

Check the length of the encoder
cable.

The encoder cable must be no more
than 50 m.

Noise influence due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and mod-
ify the cable layout.

Excessive noise to encoder cable.

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

 Change the cable layout so that
no surge is applied.

* Use a double-shielded encoder
cable.

The FG potential varies because of
influence from machines on the ser-
vomotor side such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines
encoder FG.

SERVOPACK pulse count error due
to noise

Check if the I/O signal line from the
encoder is influenced by noise.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation

is incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce the machine vibration or
mount the servomotor securely.

Unsecured coupling between
machine and servomotor

Check if a position error occurs at
the coupling between machine and
Servomotor.

Secure the coupling between the
machine and servomotor.

Noise interference due to improper
1/0 signal cable specifications

The I/O signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?

min.

Use input signal cable with the
specified specifications.

If the reference pulse input multipli-
cation switching function is being
used, noise may be causing the I/O
signals (/PSEL and /PSELA) used
for this function to be falsely
detected.

The I/O signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
min.

Use input signal cable that satisfy
specifications.

Noise interference due to length of
/O signal cable

Check the I/O signal cable length.

The 1/0 signal cable length must be
no more than 3 m.

An encoder fault occurred. (The
pulse count does not change.)

Replace the servomotor.

A fault occurred in the multi-wind-
ing drive unit.

Replace the multi-winding drive
unit.
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9 Troubleshooting

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Ambient operating temperature too | Measure the servomotor ambient Reduce the ambient operating tem-
high operating temperature. perature to 40°C or less.
Servomotor surface dirty Visually check the surface. Clean dust and oil from the surface. I
If an overload occurs, reduce the
Servomotor overloaded Check the load status with monitor. load or replace the SERVOPACK’
converter, and servomotor with
Servomotor models with higher capacities
Overheated - P :

A fault occurred in the fan.

Check if the fan is rotating or not.

Replace the servomotor.

Incorrect wiring of the fan.

Check if the fan is rotating back-
ward.

Check the wiring.

Correct the wiring.

The brake is not released.

Check the operation of the brake.

Release the brake.
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10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01

10.1 Connection to Host Controller

This section provides examples of multi-winding drive unit connections to the host controller.

10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01

Analog monitor cable

(Model: JZSP-CA01-E)

Multi-winding drive unit

CN5
Al-GND O _ Black| 2 GND
Black ,3_ GND )
TMON J White ﬁgra(;gg ?;cf)::te?'lrcze monitor)
VTG 0 Red( 1 Analog monitor 2
(speed monitor)
MP2200/MP2300 Motion Module SVA-01
manufactured by
Yaskawa Electric Corporation Multi-winding drive unit
TN CN1
1) sG / o~ sG |2
2 ) AO_0 (NREF) | : V-REF [ 5
3)PA NN PA (33
4 ) PAL i ! /PA (34
5) PC N~ pc (19
6 ), PCL ! | /Pc (20
7). G N sc (6
8 ), ALLO (VTG) ! |
9 J, AO_1 (TREF) l . T-REF | 9
10), OV (For 24 V) : ! ALM (32
1
%( (E)\é)(':zozsé(;/&) i : {géﬁt% method switching) 41
13) DO _4 ! i/P-CL(Usersetting) 45
14), DO_3 ] | IN-CL (User setting) 46
15), DI_3 (P-OT) ' : P-OT J 42
16), +24V i ! +24 V IN (47
17 ), DI_0 (SVALM) i ! ALM+ {31
18 ), DI_2 (ZERO/HOME LS) i !
19), SG ! i SG | 10
20) SEN (5V) ! i SEN { 4
21), AL_1 (TMON) : i
22), — | H
23) PB PN PB | 35
24 ), PBL . ! /PB (36
25) s6 N ! TGON- (/BRK-) 28
26), A-GND ! ! TGON+ (/BRK+) | 27
27), AO-GND ! | sG {1
28) 0V (For 24 V) i i /S-RDY- [ 30
290V (For24V) : !
30),DO_1 (ALMRST) ! | /ALM RST | 44
31) DO_0 (SV ON) | ! /S-ON { 40
_32), DO_5 (For V5866, SEN) i !
33), DI_4 (N-OT) | ! N-OT | 43
34) +24v ! !
35), DI_1(SRDY) ! i /S-RDY+ ( 29
36), DI_5 (EXT/DEC) N BAT- (22
ﬂ BAT+ (21
Hood FG @ ® Connector shell

EXT/DEC input

ZERO/HOME LS input

P-OT input

N-OT input

Battery for absolute encoder (3.6 V)

Battery for absolute encoder (0 V)

Brake interlock output (+)

Brake interlock output (-)




10.1 Connection to Host Controller

Note 1.

Connection cables (model: JEPMC-W2040-000) to connect the multi-winding drive unit to the MP2200/
MP2300 are prepared by Yaskawa. For details, refer to Machine Controller MP2200/2300 Motion Module User s
Manual (No.: SIEP C880700 16).

Only the signals that are related to the multi-winding drive unit and MP2200/2300-series SVA-01 are given in
this example.

Incorrect signal connections may damage the machine controller, multi-winding drive unit, SERVOPACKSs, and
converters.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the
machine controller.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety function jumper connector connected to CN8. For details, refer to 5.1/ Safety Function.

E Appendix
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10.1.2 Connection to MP920 Servo Module SVA-01A

10.1.2 Connection to MP920 Servo Module SVA-01A

MP920 Servo Module SVA-01A
manufactured by

Yaskawa Electric Corporation Multi-winding drive unit
[CN1]to [CN4] % CN1
2 ), NREF 275 V-REF | 5
1), SG : : SG [ 2
3) PA NN PAO (33
4), PAL ! ! /PAO (34
23) PB MON PBO (35
24 ) PBL ' ' /PBO {36
5), PC NN PCcO {19
6) PCL i | /PCO (20
7) SG N SG{ 6
1 1
16 ), +24 V OUT E E +24 V-IN | 47
34y " "
31}, SVON P /S-ON |40
30), ALMRST ! ' /ALM-RST |44
12 ), PCON | | /P-CON [ 41
13 ) OTR i i N-OT [43
14), OTF C P-OT [42
1 1
_32 ) DOSEN | |
i i
1 1
L SEN |4
| | SG (10
| | /S-RDY- {30
E I /TGON- | 28
H | ALM+ [ 31
i i ALM- (32
' ' /S-RDY+ (29
! T /TGON+ (27
] ] BAT(+) (21
i i BAT(-) (22

e
* :v%& represents twisted-pair wires.

Note 1.

Connection cables (model: JEPMC-W6050-0000) to connect the multi-winding drive unit to the MP920 are pre-
pared by Yaskawa. For details, refer to Machine Controller MP920 User s Manual design and maintenance (No.:
SIEZ-C887-2.1).

Only the signals that are related to the multi-winding drive unit and MP920-series SVA-01A are given in this
example.

Incorrect signal connections may damage the machine controller, multi-winding drive unit, SERVOPACKs, and
converters.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the
machine controller.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.71 Safety Function.



10.1 Connection to Host Controller

10.1.3 Connection to OMRON’s Motion Control Unit

Motion Control Unit

manufactured by OMRON Corporation

C200H-MC221
(CS1W-MC221/MC421)
(CV500-MC221/MC421)

Multi-winding drive unit
DRV connector 24 VDC
24V input L_M
24 V input ground _24'_| CN1
X-axis alarm input _3 ALM+ ( 31
X-axis run reference output 4 /S-ON | 40
X-axis alarm reset output 5 /ALM-RST (44
X-axis SEN signal ground 8 N SG ™1 2
X-axis SEN signal output 9 [ SEN*"1( 4
X-axis feedback ground 10 T sG {1
X-axis phase-Ainput 11 DN PAO (33
X-axis phase-/Ainput 12 S /PAO (34
X-axis phase-B input 13 M /PBO {36
X-axis phase-/B input 14 Pz PBO 135 *3
X-axis phase-Z input 15 M A PCO {19
X-axis phase-/Z input 16 e /PCO (20
X-axis speed reference 17 M V-REF 5
Axis speed reference ground 18 P SG 6
" FG{shel
24 V output 19 +24 V-IN |\ 47
24 V output ground 20 ALM- {32
1/0 connector 24VDC
24 Vinput 1
X-axis CW limitinput &'
X-axis CCW limitinput —4 ), |
X-axis immediate stop input _6 { Battery *1
X-axis origin proximity input 10), > | BAT(+)"1 (21
24V input ground 14 T BAT(-)"1 (22
2.8t04.5VDC

*].

Connect when an absolute encoder is used.

When the encoder cables with a battery case JUSP-BAO1 are used, no battery is required for CN1 (between 21 and

22).

* For CN1: ER6VC3N (3.6 V, 2000 mA)
 Battery case: JUSP-BAO1 (3.6 V, 1000 mA)

s’
2, %\'Yﬁ represents twisted-pair wires.

*3.  This connection is to adjust the phase of the encoder output pulse.

Note 1.

2.

Only the signals that are related to the multi-winding drive unit and the OMRON Motion Control Unit are given
in this example.

Incorrect signal connections may damage the Motion Control Unit, multi-winding drive unit, SERVOPACKs,
and converters.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the motion
control unit.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.11 Safety Function.

E Appendix
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10.1.4 Connection to OMRON'’s Position Control Unit

10.1.4 Connection to OMRON'’s Position Control Unit

Position Control Unit

1/0 power supply

manufactured by OMRON Corporation |+24 VF > t24V
CS1W-NC133 /233 /433 o > 024V
5-V power supply for pulse output A4 | +BV Multi-winding drive unit
5-V GND for pulse output A3 1]. *2
*4
CW(+)output A5 RPN PULS | 7
CW(-) output - Ag .t /PULS{( 8
CCW(+) output A7 1 | SIGN (11
CCW(-) output - Ag ! ' /SIGN (12
A CLR{15
Error counter reset output A1 ' T /CLR ( 14
Origin input signal A1 M pPco (19
Origin input common A14 | ¥ /PCO 120
4 T o
o COIN+ | 25
24-V power supply for output ~ A1 L /COIN- [ 26
24-V GND for output A2 ¢~
——] +24-V-IN |\ 47
/S-ON (( 40
< P-OT (42
A24 N~ N-OT (43
Input
nput common = JALM-RST( 44
ALM- (32
1Ry *1 ALM+ [ 31
X-axis external interrupt input A19), T—H—I
X-axis origin proximity input A21 >
X-axis CCW limit input o273 [
X-axis CW limit input A22 ¥ [ Conn,%Ctor
o ) ) ——¢ shell
X-axis immediate stop input A2
HL_
é FG

The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration

when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK and converter.

®1.

*2,

#3,

#4,

Note 1.
2.
3.
4.
5.
6.
7.

Set parameter Pn200.0 to "1."
Connect the shielded wire to the connector shell.

:V%r: represents twisted-pair wires.

Only the signals that are related to the multi-winding drive unit and the OMRON Position Control Unit are given
in this example.

Incorrect signal connections may damage the Position Control Unit, multi-winding drive unit, SERVOPACKs,
and converters.

Open the signal lines not to be used.

The above connection diagram shows only X-axis connections. When using other axes, make connections to the
SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tion control unit.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.71 Safety Function.



10.1 Connection to Host Controller

10.1.5 Connection to MITSUBISHI's AD72 Positioning Module
(Multi-Winding Drive Unit in Speed Control)

1/0 power supply

Multi-winding drive unit

—p +24V
Positioning Module 24 VTFT
AD72 manufactured > 024V
by Mitsubishi Electric
Corporation #
CONT
1 ON when
phen
2fsios 1 1 || mieos)
3 ) DOG ),_‘ {ON when }
when,
Getecteq.
SERVO +24 V-IN | 47
1 /S-ON ( 40
2 ), SV-ON 1Ry *1
3 ° I ALM+{ 31
4 READY 1Ry ALM- | 32
Ej V-REF (T-REF) { 5(9)
6 ) Speed reference”” SG [ 6(10)
ENCO Lo~ *4
4 / PN PBO | 35
5) PULSEA L /PBO { 36 *5
7 AN PAO {( 33
ﬁ PULSE B | | /PAO (34
10 NN Pco { 19 42} P-OT
11 ), PULSE C ! ! /PCO ( 20
3)0V \\/ H sG (1 43 l N-OT 0pq V
6)0V N 4
) T &)
9)0V
_4 Connector
shell  *3
#]1. The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK and converter.
*2.  Pin numbers are the same both for X axis and Y axis.
%3, Connect the shielded wire to the connector shell.
P
#4, %:?: represents twisted-pair wires.
*5.  This connection is to adjust the phase of the encoder pulse output.
Note 1. Only the signals that are related to the multi-winding drive unit and Mitsubishi’s AD72 Positioning Module are

2.

3.
4.

given in this example.

Incorrect signal connections may damage the Positioning Unit, multi-winding drive unit, SERVOPACKs, and
converters.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tioning module.

Make the settings so that the servo can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.1/ Safety Function.

E Appendix
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10.1.6 Connection to MITSUBISHI's AD75 Positioning Module (Multi-Winding Drive Unit in Position Control)

10.1.6 Connection to MITSUBISHI's AD75 Positioning Module
(Multi-Winding Drive Unit in Position Control)

Positioning Module /O power

ﬁgzﬁfactured by iugplx_j Multi-winding drive unit
» +24V
Mitsubishi [¥24V [+
Electric | L —» 024V
Corporation T
X axis (Y axis)
26
1R
7 ) READY Y |(oNwhen
m positioning is
14 | STOP _i-__| Lcanceled
ON when'
11, DOG e gg;gﬁeﬁ is
24 N PCO | 19
N\
25 | PGO V'/ . /PCO. 20
Ry |
|0 ALM+ | 31
ib L ALM-[32
3 . A _PULS| 7
21 ) PULSE \;/ , /PULS|( 8
4 © A SIGNJ 11
22 )} SIGN v + /SIGN{ 12
2.2 KO |
A CLR\ 15
5 "R 1a
23 J CLEAR \iT
Q Connector shell
dFc

* The ALM signal is output for about five seconds when the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop the
main circuit power supply to the SERVOPACK and converter.

Note 1. Only the signals that are related to the multi-winding drive unit and Mitsubishi’s AD75 Positioning Module are

given in this example.

2. Incorrect signal connections may damage the Positioning Unit, multi-winding drive unit, SERVOPACKs, and
converters.

3. Open the signal lines not to be used.

4. The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

5. Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-

tioning module.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable

parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and

settings are required in CNS8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.7/ Safety Function.

o
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10.1 Connection to Host Controller

10.1.7 Connection to MITSUBISHI's QD75D0O Positioning Module
(Multi-Winding Drive Unit in Position Control)

Positioning Module
QD75D0O manufactured
by Mitsubishi Electric

Corporation Multi-winding drive unit
3} DOG ,
1 ) FLS { ON when }
—~ proximity is
2 (RLS ~m detected
4 STOP - ON when
11 J READY 1Ry {positioning }
12 | READY COM is canceled
6 ) com
7 ), com
-2
17 J, PULSE R+ .1 SIGN |11
18 ), PULSE R- /' ISIGN [ 12
15 | PULSE F+ . . PULS | 7
16 ), PULSE F- /" jpuLS
| 0
9 J PG05 . PCO {19
10 | PG com v\ pco [ 20 47 +24V
2.2 kQ . . CLR/[15 40} /S-ON -
S S ;
13 J CLEAR ' _IcLR [14 _42]) P-OT o v
1Ry*1 1o _43] N-OT s
14 | CLEAR COM y D ame |31
L ALM- 32
\ 1

S v} I/0 power supply

==
HNY

24

#1. The ALM signal is output for about five seconds when the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK and converter.

s’
®2, :V‘z?: represents twisted-pair wires.

Note 1.

2.

3.
4.

Only the signals that are related to the multi-winding drive unit and Mitsubishi’s QD75D0O Positioning Module
are given in this example.

Incorrect signal connections may damage the Positioning Unit, multi-winding drive unit, SERVOPACKs, and
converters.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tioning module.

Make the settings so that the servo can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.1/ Safety Function.

E Appendix
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10.2.1 Utility Functions

10-10

10.2 List of Parameters

10.2.1 Utility Functions

The following list shows the available utility functions.

Opera-

Operation from

e fonfior | e Dl | ance S
Operator | SigmaWin+ ion
Fn000 Alarm history display O O 7.2
Fn002 JOG operation 7.3
Fn003 Origin search O O 7.4
Fn004 Program JOG operation O O 7.5
Fn005 Initializing parameter settings O O 7.6
Fn006 Clearing alarm history O O 7.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset O O 594
Fn009 Automatic tuning of analog (speed, torque) reference offset O O 22;
FnOOA Manual servo tuning of speed reference offset O O 532
Fn0OB Manual servo tuning of torque reference offset O O 5.5.2
Fn0OOC Offset adjustment of analog monitor output O O 7.8
Fn0OOD Gain adjustment of analog monitor output O O 7.9
Fn010 Write prohibited setting O O 7.10
Fn011 Servomotor model display O O 7.11
Fn012 Software version display O O 7.12
Fno13 I(;[:;grt:;; Lilrlr;i;lzxi zztlt;rslg change when a multiturn limit o o 597
Fn01B Vibration detection level initialization O O 7.13
FnO1E Display of multi-winding drive unit and servomotor ID X O 7.14
Fn201 Advanced autotuning X O 6.2.2
Fn203 One-parameter tuning O* O 6.3.2
Fn204 Anti-resonance control adjustment function X O 6.4.2
Fn205 Vibration suppression function X O 6.5.2
Fn206 EasyFFT o) o) 7.15
Fn207 Online vibration monitor O O 7.16

O: Available x: Not available

* The following functional restrictions apply to the panel operator.

Note: Execute the utility function with either a panel operator, digital operator, or SigmaWin+. If they are used together,
"no_oP" or "NO-OP" will be displayed when the utility function is executed.



10.2 List of Parameters

10.2.2 Parameters

This section contains a tables of parameters.

Note: Do not change the following parameters from the factory settings.
* Reserved parameters
* Parameters not described in this manual

IMPORTANT

When you turn the power supplies OFF and ON again to enable new settings, turn the control power
supplies to the multi-winding drive unit, SERVOPACKSs, and converters OFF and ON again at the same

time.

Parameter | .. Setting . Factory Classifi- | Reference
iz Nam ni . When Enabl . X
No. = ame Range Uil Setting e Hoiz cation Section
2 | Basic Function Select Switch 0 | 0000 to 00B3 - 0000 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Direction Selection Reference
Section
0 Sets CCW as forward direction.
1 Sets CW as forward direction. (Reverse Rotation Mode) 522
2 and 3 | Reserved (Do not use.)
: Reference
Control Method Selection Section
Speed control (analog reference)
Position control (pulse train reference)
Torque control (analog reference)
Pn000 Internal set speed control (contact reference)

Internal set speed control (contact reference) <> Speed control (analog reference)

Internal set speed control (contact reference) < Position control (pulse train reference)

Internal set speed control (contact reference) <> Torque control (analog reference)

5.7

Position control (pulse train reference) <> Speed control (analog reference)

Position control (pulse train reference) <> Torque control (analog reference)

Torque control (analog reference) <> Speed control (analog reference)

Speed control (analog reference) <> Speed control with zero clamp function

W >|o|lo|N|o|a|lbdh|lw|[N| 2|0

Position control (pulse train reference) <> Position control with reference pulse inhibit
function

Reserved (Do not change.)

Reserved (Do not change.)

E Appendix
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10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. =) AEIIE Range Al Setting LA (E e cation Section
2 | Application Function Select 0000t0 1122 | - 0000 | Afterrestart | Setup -
Switch 1
4th 3rd 2nd 1st
digit digit digit digit
n.O
Servomotor Power OFF or Alarm Gr.1 Stop Mode Rgfen_ance
ection
0 Stops the servomotor by applying DB (dynamic brake).
1 Stops the servomotor by applying DB and then releases DB. 5.2.5
2 Makes the servomotor coast to a stop state without using the DB.
Reference
Overtravel (OT) Stop Mode Section
Pn001 0 Stops in accordance with the setting of Pn001.0.
1 Sets the torque of Pn406 to the maximum value, decelerates the servomotor to a stop,
and then sets it to servolock state. 523
2 Sets the torque of Pn406 to the maximum value, decelerates the servomotor to a stop,
and then sets it to coasting state.
Reserved (Do not change.)
: ; Reference
Warning Code Output Selection Section
0 ALO1, ALO2, and ALO3 output only alarm codes.
1 ALOI1, ALO2, and ALO3 output both alarm codes and warning codes. While warning 5.10.2
codes are output, ALM signal output remains ON (normal state).
» |Application Function Select 0000 to 4113 - 0000 | Afterrestart | Setup -
Switch 2
4th 3rd 2nd 1st
digit digit digit digit
n.
Speed/Position Control Option (T-REF Terminal Allocation) Rgfeecrﬁgrfe
0 T-REF not allocated -
1 Uses T-REF as an external torque limit input. 5.8.3
2 Uses T-REF as a torque feedforward input. 6.7.2
Pn002 3 Uses T-REF as an external torque limit input when /P-CL and /N-CL are ON. 5.84
Torque Control Option (V-REF Terminal Allocation) Rggegt?:ﬁe
0 V-REF not allocated 554
Uses V-REF as an external speed limit input. o
Reference
- Absolute Encoder Usage Section
0 Uses absolute encoder as an absolute encoder. 59
1 Uses absolute encoder as an incremental encoder. ’
Reserved (Do not change.)

10-12



10.2 List of Parameters

(cont'd)
Parlzflrg.eter Size Name SReatr:lgg Units Zae(t;:;g When Enabled Cc!:zz':" Rgfeeéggrc]:e
2 ‘S*Vgli’tlclflago“ Function Select 0000 to 005F - 0002 | Immediately | Setup | 6.1.3
4th 3rd 2nd 1st
digit digit digit digit
n.
Analog Monitor 1 Signal Selection
00 Motor rotating speed (1 V/1000 min'l)
01 Speed reference (1 V/1000 min™")
02 Torque reference (1 V/100% rated torque)
03 Position error (0.05 V/1 reference unit)
04 Position amplifier error (after electronic gears) (0.05 V/1 encoder pulse unit)
05 Position reference speed (1 V/1000 min'l)
Pn006
06 Reserved (Do not use.)
07 Motor-load position error (0.01 V/1 reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
09 Speed feedforward (1 V/1000 min'l)
0A Torque feedforward (1 V/100% rated torque)
0B Active gain (Ist gain: 1V, 2nd gain: 2 V)
ocC Completion of position reference (completed: 5 V, not completed: 0 V)
0D External encoder speed (1 V/1000 min™: Values at motor shaft)
Reserved (Do not change.)
Reserved (Do not change.)
» |Application Function Select 0000 to 005F - 0000 | Immediately | Setup | 6.1.3
Switch 7
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 O
Analog Monitor 2 Signal Selection
00 Motor rotating speed (1 V/1000 min‘l)
01 Speed reference (1 V/1000 min™")
02 Torque reference (1 V/100% rated torque)
03 Position error (0.05 V/1 reference unit)
04 Position amplifier error (after electronic gears) (0.05 V/1 encoder pulse unit)
05 Position reference speed (1 V/1000 min'l)
Pn007

06 Reserved (Do not use.)
07 Motor-load position error (0.01 V/1 reference unit)

08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)

09 | Speed feedforward (1 V/1000 min™)

OA | Torque feedforward (1 V/100% rated torque)

0B | Active gain (1st gain: 1 V, 2nd gain: 2 V)

ocC Completion of position reference (completed: 5 V not completed: 0 V)

0D External encoder speed (1 V/1000 min™": Values at motor shaft)

Reserved (Do not change.)

Reserved (Do not change.)
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
2 | Application Function Select 0000 to 7121 - 0000 | Afterrestart | Setup -
Switch 8
4th 3rd 2nd 1st
digit digit digit digit
n.O
Lowered Battery Voltage Alarm/Warning Selection Rggt?gﬁe
0 Outputs alarm (A.830) for lowered battery voltage. 593
Pn008 1 Outputs warning (A.930) for lowered battery voltage. o
Reserved (Do not change.)
Warning Detection Selection Rg?crt?g,fe
0 Detects warning. 921
1 Does not detect warning (except for A.971, A.9b0, and A.9b1). -
Reserved (Do not change.)
2 Apphcatlon Function Select 0000 to 0111 - 0010 After restart Tuning -
Switch 9
4th 3rd 2nd 1st
digit digit digit digit
n.
Automatic Offset Adjustment of Motor Current Detection Signals Rg?crt?g,fe
0 Does not execute automatic adjustment.
1 Executes automatic adjustment when the main circuit power supply is turned ON.
Pn009
Current Control Method Selection Rggt?gﬁe
0 Current control method 1
6.6.3
1 Current control method 2
Speed Detection Method Selection Rgfee;t?gﬁe
0 Speed detection 1
- 6.6.5
1 Speed detection 2
Reserved (Do not change.)
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. =i NI Range il Setting UL E i cation Section
2 | Application Function Select 0000 to 1111 - 0000 | Afterrestart | Setup -
Switch B
4th 3rd 2nd 1st
digit digit digit digit
n.
o . Reference
Parameter Display Selection Section
0 Setu t
p parameters 231
1 All parameters
Pn00B
. Reference
Alarm Gr.2 Stop Method Selection Section
0 Stops the motor by setting the speed reference to "0". 595
1 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting). -
Reserved (Do not change.)
Reserved (Do not change.)
’ Apphcatlon Function Select 0000 to 1011 B 0000 B Setup B
Switch D
4th 3rd 2nd 1st
digit digit digit digit
n.O
Reserved (Do not change.)
Dynamic Brake Signal Selection E\:1Vahl?|2 d Classification Rgfeecrggﬁe
0 | Enables the control of an NO contactor
(The dynamic brake is activated when current is
Pn00D supplied to the contactor coil.)
After restart Setup 3.9.3
1 | Enables the control of an NC contactor
(The dynamic brake is activated when current is not
supplied to the contactor coil.)
Reserved (Do not change.)
Overtravel Warning Detection Selection E\rlwv:t;al: d Classification Rggegggﬁe
0 | Does not detect overtravel warning. .
- Immediately Setup 523
1 Detects overtravel warning.
Pn010 o |/Axis Address Selection (for 0000 to 007F - 0001 | Afierrestart | Setup -

UART/USB communications)
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
2 | Application Function Select 0000 to 1111 - 0000 | Afterrestart | Setup -
Switch 81
4th  3rd 2nd 1st
digit digit digit digit
n. 1101
Phase-C Pulse Output Selection
Pn081 0 Outputs phase-C pulse only in forward direction.
1 Outputs phase-C pulse in forward and reverse direction.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn100 2 | Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately | Tuning 6.6.1
Pn101 2 Sstgf;d Loop Integral Time Con- 15 to 51200 0.01 ms 2000 Immediately | Tuning 6.6.1
Pn102 2 | Position Loop Gain 10 to 20000 0.1/s 400 Immediately | Tuning 6.6.1
Pn103 2 | Moment of Inertia Ratio 0 to 20000 1% 100 Immediately | Tuning 6.6.1
Pn104 2nd Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately | Tuning 6.6.1
Pn105 o |?ndSpeed Loop Integral Time | 154 51500 | 001ms | 2000 | Immediately | Tuning | 6.6.1
Constant
Pn106 2 | 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately | Tuning 6.6.1
Pn109 2 | Feedforward Gain 0to 100 1% 0 Immediately | Tuning 6.7.1
Pn10A 2 Feedforward Filter Time 0 to 6400 0.01 ms 0 Immediately | Tuning 6.7.1
Constant
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. EE2 NEmD Range Ll Setting e (Enelalteal cation Section
5 Apphcathn Function for Gain 0000 to 5334 B 0000 B _ B
Select Switch
4th 3rd 2nd 1st
digit digit digit digit
n. O]
Mode Switch Selection L Classification | Reference
Enabled Section
0 Uses internal torque reference as the condition
(Level setting: Pn10C).
1 Uses speed reference as the condition (Level
setting: Pn10D).
2 Uses acceleration as the condition (Level setting: Immediately Setup 6.7.5
Pnl0E).
Pn10B 3 Uses position error as the condition (Level setting:
Pnl0F).
4 No mode switch function available.
Speed Loop Control Method When Classification | Reference
Enabled Section
0 PI control
1-P control After restart Setup —
2 and 3 | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C 2 | Mode Switch (torque reference) 0 to 800 1% 200 Immediately | Tuning 6.7.5
Pn10D 2 | Mode Switch (speed reference) 0 to 10000 1 min’! 0 Immediately Tuning 6.7.5
Pn10E 2 | Mode Switch (acceleration) 0 to 30000 1 minY s 0 Immediately Tuning 6.7.5
1
Pn10F 2 | Mode Switch (position error) 0to 10000 | reference 0 Immediately | Tuning 6.7.5
unit
Pn11F o |Position Integral Time 0050000 | 0.1 ms 0 Immediately | Tuning | 6.6.6
Constant
Pn121 2 | Friction Compensation Gain 10 to 1000 1% 100 Immediately | Tuning 6.6.2
Pn122 p |2nd Gain for Friction 10 to 1000 1% 100 Immediately | Tuning | 6.6.2
Compensation
Pn123 o |Friction Compensation 0 to 100 1% 0 Immediately | Tuning | 6.6.2
Coefficient
Friction Compensation -10000 to . .
Pn124 2 Frequency Correction 10000 0.1 Hz 0 Immediately | Tuning 6.6.2
Pn125 » |Friction Compensation Gain 1 to 1000 1% 100 | Immediately | Tuning | 6.6.2
Correction
Pn131 2 | Gain Switching Time 1 0 to 65535 1 ms 0 Immediately | Tuning 6.6.1
Pn132 2 | Gain Switching Time 2 0 to 65535 1 ms 0 Immediately | Tuning 6.6.1
Pn135 2 | Gain Switching Waiting Time 1 0 to 65535 1 ms 0 Immediately | Tuning 6.6.1
Pn136 2 | Gain Switching Waiting Time 2 0 to 65535 1 ms 0 Immediately | Tuning 6.6.1
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. =) AEIIE Range Al Setting LA (E e cation Section
Automatic Gain Changeover . .
2 Related Switch 1 0000 to 0052 - 0000 Immediately | Tuning 6.6.1
4th 3rd 2nd 1st
digit digit digit digit
n.Cl
Gain Switching Selection Switch
0 Manual gain switching
Changes gain manually using external input signal (/G-SEL) .
1 Reserved (Do not use.)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain when the switching condition A is not satisfied.
Pn139
—— Gain Switching Condition A
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 Positioning near signal (/NEAR) ON
3 Positioning near signal (/NEAR) OFF
4 Position reference filter output = 0 and reference pulse input OFF
5 Position reference pulse input ON
L Reserved (Do not change.)
Reserved (Do not change.)
Pn13D 2 | Current Gain Level 100 to 2000 1% 2000 Immediately | Tuning 6.6.4
Model Following Control . .
2 Related Switch 0000 to 1121 - 0100 Immediately | Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n.O
Model Following Control Selection
0 Does not use model following control.
1 Uses model following control.
Vibration Suppression Selection
0 Does not perform vibration suppression.
Pn140 1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
. . . . ; Reference
Vibration Suppression Adjustment Selection Section
0 Does not adjust vibration suppression automatically using utility function. 6.2.1,6.4.1,
1 Adjusts vibration suppression automatically using utility function. 6.3.1,6.5.1
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF) Rgfgggﬁe
0 Does not use model following control and speed/torque feedforward together. 621 641
1 Uses model following control and speed/torque feedforward together. e
Pn141 2 | Model Following Control Gain 10 to 20000 0.1/s 500 Immediately | Tuning -
Pn142 o | Model Following Control Gain | 50 9000 | 0.1% 1000 | Immediately | Tuning | -
Compensation
Pn143 p | Model Following Control Bias 0 to 10000 0.1% 1000 Immediately | Tuning -
(Forward Direction)
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. EE2 NEmD Range Ll Setting e (Enelalteal cation Section
Pn144 p |Model Following Control Bias | 10000 | 0.1% 1000 | Immediately | Tuning -
(Reverse Direction)
Pn145 p | Vibration Suppression | 10102500 | 0.1 Hz 500 Immediately | Tuning -
Frequency A
Vibration Suppression 1 . .
Pn146 2 10 to 2500 0.1 Hz 700 Immediately | Tuning -
Frequency B
Model Following Control Speed
Pn147 2 |Feedforward 0 to 10000 0.1% 1000 Immediately | Tuning -
Compensation
Pn148 2 élz‘ilnM"del Following Control 114 ¢ 50000 | 0.1/s 500 | Immediately | Tuning | -
Pn149 2 |#ndModel Following Control | 56 (5000 | .19 1000 | Immediately | Tuning | -
Gain Compensation
Pn14A » | Vibration Suppression 2 10102000 | 0.1Hz 800 Immediately | Tuning -
Frequency
Pn14B o | Vibration Suppression 2 Com- | 1009 1% 100 | Immediately | Tuning -
pensation
2 | Control Related Switch 0000 to 0011 — 0011 After restart | Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n.C]
Model Following Control Type Selection Rggecrﬁgﬁe
0 Model Following Control 1 6.2.1,
Pn14F 1 6.4.1
Model Following Control 2 6.3 1’
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Anti-Resonance Control Related 6.2.1,
2 Swi 0000 to 0011 - 0010 Immediately | Tuning 6.4.1,
witch 6.3.1,65.1
4th 3rd 2nd 1st
digit digit digit digit
n.Ol
Anti-Resonance Control Selection
0 | Does not use anti-resonance control.
Pn160 1 | Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection
0 Does not adjust anti-resonance control automatically using utility function.
1 Adjusts anti-resonance control automatically using utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 2 | Anti-Resonance Frequency 10 to 20000 0.1 Hz 1000 Immediately | Tuning -
Pn162 2 |Anti-Resonance Gain 1 to 1000 1% 100 Immediately | Tuning -

Compensation
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting LA (E e cation Section
Pn163 2 | Anti-Resonance Damping Gain 0 to 300 1% 0 Immediately | Tuning -
Pn164 » |Anti-Resonance Filter Time -1000 t0 1000 | 0.01 ms 0 Immediately | Tuning | -
Constant 1 Compensation
Pn165 » |Anti-Resonance Filter Time -1000 t0 1000 | 0.01 ms 0 Immediately | Tuning -
Constant 2 Compensation
Pn170 2 | Reserved - - 0000 - - -
» | Position Control Reference Form | ¢ 5536 - 0000 | Afterrestart | Setup -
Selection Switch
4th 3rd 2nd 1st
digit digit digit digit
n.O
Reference Pulse Form Reference
Section
0 Sign + Pulse train, positive logic
1 CW + CCW pulse train, positive logic
2 Two-phase pulse train with 90° phase differential (phase A + phase B) x1, positive logic
3 Two-phase pulse train with 90° phase differential (phase A + phase B) X2, positive logic 54.1
4 Two-phase pulse train with 90° phase differential (phase A + phase B) x4, positive logic
5 Sign + Pulse train, negative logic
6 CW + CCW pulse train, negative logic
Clear Signal Form REEIOTED
Pn200 Section
0 Clears position error when the signal is at high level.
1 Clears position error at the rising edge of the signal. 540
2 Clears position error when the signal is at low level. o
3 Clears position error at the falling edge of the signal.
; Reference
Clear Operation Section
0 Clears position error at the baseblock (servomotor power OFF or alarm occurred).
1 Does not clear position error (possible to clear error counter only with CLR signal). 5.4.2
2 Clears position error when an alarm occurs.
: ; Reference
Filter Selection Section
0 Uses reference input filter 1 for line driver signal (to 1 Mpps).
1 Uses reference input filter for open collector signal (to 200 kpps). 54.1
2 Uses reference input filter 2 for line driver signal (1 Mpps to 4 Mpps).
Pn205 2 | Multiturn Limit Setting 0 to 65535 1 rev | 65535 ‘ After restart ‘ Setup | 5.9.6
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. EE2 NEmD Range Ll Setting e (Enelalteal cation Section
2 | Position Control Function 0000 to 2210 - 0000 | Afterrestart | Setup -
Switch
4th 3rd 2nd 1st
digit digit digit digit
n.Ol
Reserved (Do not change.)
. . Reference
Position Control Option Section
0 V-REF not allocated 6.73
1 Uses V-REF as a speed feedforward input. o
Pn207
Reserved (Do not change.)
/COIN Output Timing Rg;ecrg;\:e
0 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522).
1 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522), and the reference after position reference 54.6
filtering is 0.
2 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522), and the position reference input is 0.
Pn20A 4 | Number of External Scale Pitch | 4 to 1048576 pi tc}ll Jrev 32768 After restart Setup 9.3
Electronic Gear Ratio (Numera- 1to
Pn20E 4 tor) 1073741824 1 4 After restart Setup 544
Electronic Gear Ratio (Denomi- 1to
Pn210 4 nator) 1073741824 1 1 After restart Setup 544
16 to
Pn212 4 | Encoder Output Pulses 1073741824 1 P/rev 2048 After restart Setup 53.7
Position Reference Acceleration/ Immediately
Pn216 2 | Deceleration Time 0 to 65535 0.1 ms 0 after the servo- | Setup 5.4.5
Constant motor stops
Average Movement Time of Immediately
Pn217 2 rag 0 to 10000 0.1 ms 0 after the servo- | Setup 5.4.5
Position Reference
motor stops
Pn218 5 | Reference Pulse Input 1 to 100 | time 1 Immediately | Setup | 5.4.3
Multiplication
Pn22A Reserved (Do not change.) - - 0000 - - -
Pn281 Reserved (Do not change.) - - 20 - - -
0.01V 5.3.1
Pn300 2 | Speed Reference Input Gain 150 to 3000 /rated 600 Immediately Setup 554
speed 6.7.3
Pn301 2 |Internal Set Speed 1 0 to 10000 1 min-! 100 Immediately Setup 5.6.1
Pn302 2 |Internal Set Speed 2 0 to 10000 1 min’! 200 Immediately Setup 5.6.1
Pn303 2 |Internal Set Speed 3 0 to 10000 1 min-! 300 Immediately Setup 5.6.1
Pn304 2 |JOG Speed 0 to 10000 1 min~! 500 Immediately Setup 7.3
Pn305 2 | Soft Start Acceleration Time 0 to 10000 1 ms 0 Immediately Setup 533
Pn306 2 | Soft Start Deceleration Time 0 to 10000 1 ms 0 Immediately Setup 533
Pn307 o |Speed Reference Filter Time 0065535 | 0.01ms 40 Immediately | Setup | 5.3.4

Constant
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
2 | Vibration Detection Switch 0000 to 0002 - 0000 Immediately Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.00 OO0 O
. . . . Reference
Vibration Detection Selection Section
0 Does not detect vibration.
Pn310 1 Outputs warning (A.911) when vibration is detected. 7.13
2 Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 » | Vibration Detection 50 to 500 1% 100 | Immediately | Tuning | 7.13
Sensibility
Pn312 2 | Vibration Detection Level 0 to 5000 1 min™! 50 Immediately Tuning 7.13
Pn324 p | Moment of Inertia Caleulating | 50909 1% 300 Immediately | Setup | 632
Start Level
0.1V/ 551
Pn400 2 | Torque Reference Input Gain 10 to100 rated 30 Immediately Setup 6.7-2
torque o
Pn401 2 | Lorave Reference Filter Time 01065535 | 00lms | 100 | Immediately | Tuning | 6.7.6
onstant
Pn402 2 | Forward Torque Limit 0 to 800 1% 800 Immediately Setup 5.8.1
Pn403 2 | Reverse Torque Limit 0 to 800 1% 800 Immediately Setup 5.8.1
Pn404 2 | Forward External Torque Limit 0 to 800 1% 100 Immediately Setup 5521’
- . 5.8.2,
Pn405 2 | Reverse External Torque Limit 0 to 800 1% 100 Immediately Setup 584
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 Immediately Setup 523
Pn407 » | Speed Limit during Torque Con- |y 16000 | | min! | 10000 | Tmmediately | Setup | 5.5.4

trol
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. EE2 NEmD Range Ll Setting e (Enelalteal cation Section
Torque Related
2 Function Switch 0000 to 1111 - 0000 - - -
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
1st Step Notch Filter Selection When Classification | Rgference
# Enabled Section
0 N/A
Immediately Setup 6.7.6
Uses Ist step notch filter for torque reference.
Speed Limit Selection EYX:SZ 4 | Classification Rgfeegﬁgﬁe
0 Uses the smaller of the maximum motor speed and
Pn408 the value of Pn407 as the speed limit value.
- After restart Setup 5.54
1 Uses the smaller of the overspeed detection speed
and the value of Pn407 as the speed limit value.
2nd Step Notch Filter Selection When | crassification | REference
Enabled Section
0 N/A
Immediately Setup 6.7.6
1 Uses 2nd step notch filter for torque reference.
L . . . When e Reference
Friction Compensation Function Selection Enabled Classification Section
Disables friction compensation function.
— ' : Immediately Setup 6.6.2
Enables friction compensation function.
Pn409 2 | Ist Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately | Tuning 6.7.6
Pn40A 2 | Ist Notch Filter Q Value 50 to 1000 0.01 70 Immediately | Tuning 6.7.6
Pn40B 2 | 1st Notch Filter Depth 0 to 1000 0.001 0 Immediately | Tuning 6.7.6
Pn40C 2 | 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately | Tuning 6.7.6
Pn40D 2 | 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately | Tuning 6.7.6
Pn40E 2 | 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately | Tuning 6.7.6
Pn4oF p |2ndStep 2nd Torque Reference | 4y 5000 | | pz 5000 | Immediately | Tuning | 6.7.6
Filter Frequency
Pn410 o |2ndStep 2nd Torque Reference | 5, 140 0.01 50 Immediately | Tuning |  6.7.6
Filter Q Value
Ist Step 2nd Torque Reference
Pn412 2 | Filter Time 0 to 65535 0.01 ms 100 Immediately | Tuning 6.6.1
Constant
Pn415 2 | T-REF Filter Time Constant 0 to 65535 0.01 ms 0 Immediately Setup 553
Pn423 2 | Reserved (Do not change.) - - 0000 - - -
Pn424 2 |Reserved (Do not change.) - - 50 - - -
Pn425 2 | Reserved (Do not change.) - - 100 - - -
Pn456 2 |Reserved (Do not change.) - - 15 - - -
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
6.2.1
2 | Notch Filter Adjustment Switch | 0000 to 0101 - 0101 Immediately Tuning 6.2.1
6.3.1
4th 3rd 2nd 1st
digit digit digit digit
n.Cl
Notch Filter Adjustment Selection 1
0 Does not adjust 1st step notch filter automatically using utility function.
Pn460 1 Adjust 1st step notch filter automatically using utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 Does not adjust 2nd step notch filter automatically using utility function.
1 Adjust 2nd step notch filter automatically using utility function.
Reserved (Do not change.)
Pn501 2 | Zero Clamp Level 0 to 10000 1 min’! 10 Immediately Setup 5.3.5
Pn502 2 | Rotation Detection Level 1 to 10000 1 min-! 20 Immediately Setup 5.10.3
Speed Coincidence Signal Out- 1 .
Pn503 2 put Width 0to 100 1 min 10 Immediately Setup 5.3.8
Pn506 2 Brake Reference - Servo OFF 0to 50 10 ms 0 Immediately Setup 524
Delay Time
Pn507 2 E;iif Reference Output Speed | (10000 | | min! 100 Immediately | Setup | 5.2.4
Waiting Time for Brake .
Pn508 2 Signal When Motor Running 10 to 100 10 ms 50 Immediately Setup 524
Pn509 2 | potantancous Power CutHold 154550000 | 1ms 20 Immediately | Setup | 5.2.6
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10.2 List of Parameters

(cont'd)
Parlzflrg.eter Size Name SReatr:lgg Units Zae(t;:;g When Enabled Cc!:zz':" Rgfeeéggrc]:e
2 | Input Signal Selection 1 0000 to FFF1 - 2100 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 0O O
Input Signal Allocation Mode Reference
0 Uses the sequence input signal terminals with the factory-set allocations.
1 Changes the sequence input signal allocation for each signal. 341
Servo ON (/S-ON) Signal Mapping
Signal Polarity: Normal; Servomotor power ON when ON (closed) Rg;egggse
Signal Polarity: Reverse; Servomotor power OFF when OFF (open)
0 Active when CN1-40 input signal is ON (closed).
1 Active when CN1-41 input signal is ON (closed).
2 Active when CN1-42 input signal is ON (closed).
3 Active when CN1-43 input signal is ON (closed).
4 Active when CN1-44 input signal is ON (closed).
5 Active when CN1-45 input signal is ON (closed).
6 Active when CN1-46 input signal is ON (closed).
7 Always. active (fixed). 591
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (open).
A Active when CN1-41 input signal is OFF (open).
B Active when CN1-42 input signal is OFF (open).
C Active when CN1-43 input signal is OFF (open).
Pn50A D Active when CN1-44 input signal is OFF (open).
E Active when CN1-45 input signal is OFF (open).
F Active when CN1-46 input signal is OFF (open).
/P-CON Signal Mapping (P control when ON (closed)) Rgfeegggﬁe
O0toF | Same as Servo ON Signal (/S-ON) Mapping. 6.7.4
P-OT Signal Mapping (Forward run prohibited when OFF (open)) Rg;ecrt?:;e
0 Forward run allowed when CN1-40 input signal is ON (closed).
1 Forward run allowed when CN1-41 input signal is ON (closed).
2 Forward run allowed when CN1-42 input signal is ON (closed).
3 Forward run allowed when CN1-43 input signal is ON (closed).
4 Forward run allowed when CN1-44 input signal is ON (closed).
5 Forward run allowed when CN1-45 input signal is ON (closed).
6 Forward run allowed when CN1-46 input signal is ON (closed).
7 Forward run prohibited.
8 Forward run allowed. 523
9 Forward run allowed when CN1-40 input signal is OFF (open).
A Forward run allowed when CN1-41 input signal is OFF (open).
B Forward run allowed when CN1-42 input signal is OFF (open).
Cc Forward run allowed when CN1-43 input signal is OFF (open).
D Forward run allowed when CN1-44 input signal is OFF (open).
E Forward run allowed when CN1-45 input signal is OFF (open).
F Forward run allowed when CN1-46 input signal is OFF (open).
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10 Appendix

10.2.2 Parameters

(cont'd)

Parameter
No.

Size

Name

Setting
Range

Factory

Setting When Enabled

Units

Classifi-
cation

Reference
Section

Pn50B

Input Signal Selection 2 0000 to FFFF - 6543 After restart

Setup

4th 3rd 2nd 1st
digit digit digit digit

n.O

N-OT Signal Mapping (Reverse run prohibited when OFF (open))

Reference
Section

o

Reverse run allowed when CN1-40 input signal is ON (closed).

Reverse run allowed when CN1-41 input signal is ON (closed).

Reverse run allowed when CN1-42 input signal is ON (closed).

Reverse run allowed when CN1-43 input signal is ON (closed) .

Reverse run allowed when CN1-44 input signal is ON (closed).

Reverse run allowed when CN1-45 input signal is ON (closed).

Reverse run allowed when CN1-46 input signal is ON (closed).

Reverse run prohibited.

Reverse run allowed.

Reverse run allowed when CN1-40 input signal is OFF (open).

Reverse run allowed when CN1-41 input signal is OFF (open).

Reverse run allowed when CN1-42 input signal is OFF (open).

Reverse run allowed when CN1-43 input signal is OFF (open).

Reverse run allowed when CN1-44 input signal is OFF (open).

Reverse run allowed when CN1-45 input signal is OFF (open).

MM OlO|w|>|lo|lo|N|o|a|bh|w| | =

Reverse run allowed when CN1-46 input signal is OFF (open).

523

/ALM-RST Signal Mapping
(Alarm reset when OFF (open) to ON (closed))

Reference
Section

0 Active on the falling edge of CN1-40 input signal.

Active on the falling edge of CN1-41 input signal.

Active on the falling edge of CN1-42 input signal.

Active on the falling edge of CN1-43 input signal.

Active on the falling edge of CN1-44 input signal.

Active on the falling edge of CN1-45 input signal.

Active on the falling edge of CN1-46 input signal.

Reserved (Do not use.)

Not active (fixed).

Active on the rising edge of CN1-40 input signal.

Active on the rising edge of CN1-41 input signal.

Active on the rising edge of CN1-42 input signal.

Active on the rising edge of CN1-43 input signal.

Active on the rising edge of CN1-44 input signal.

Active on the rising edge of CN1-45 input signal.

MM O|O|T| >|lOo|lw|N|o|a|b|w|[N| =

Active on the rising edge of CN1-46 input signal.

5.10.1

/P-CL Signal Mapping (Torque Limit when ON (closed))

Reference
Section

OtoF ‘ Same as Servo ON Signal (/S-ON) Mapping.

582

/N-CL Signal Mapping (Torque Limit when ON (closed)

Reference
Section

OtoF ‘ Same as Servo ON Signal (/S-ON) Mapping.

582
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. =i NI Range il Setting UL E i cation Section
2 | Input Signal Selection 3 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
/SPD-D Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
0 Active when CN1-40 input signal is ON (closed).
1 Active when CN1-41 input signal is ON (closed).
2 Active when CN1-42 input signal is ON (closed).
3 Active when CN1-43 input signal is ON (closed).
4 Active when CN1-44 input signal is ON (closed).
5 Active when CN1-45 input signal is ON (closed).
6 Active when CN1-46 input signal is ON (closed).
7 Reserved (Do not use.)
- 5.6.1
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (open).
Pn50C A Active when CN1-41 input signal is OFF (open).
B Active when CN1-42 input signal is OFF (open).
Cc Active when CN1-43 input signal is OFF (open).
D Active when CN1-44 input signal is OFF (open).
E Active when CN1-45 input signal is OFF (open).
F Active when CN1-46 input signal is OFF (open).
/SPD-A Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
OtoF ‘ Same as /SPD-D Signal Mapping. 5.6.1
/SPD-B Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
OtoF ‘ Same as /SPD-D Signal Mapping. 5.6.1
/C-SEL Signal Mapping (Control method change when ON (closed)) Rgfeegggﬁe
OtoF ‘ Same as /SPD-D Signal Mapping. 5.7.1

E Appendix
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < AEIIE Range Al Setting LA (E e cation Section
2 | Input Signal Selection 4 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 01 O
/ZCLAMP Signal Mapping (Zero clamp when ON (closed)) Rggecfﬁgge
0 Active when CN1-40 input signal is ON (closed).
Active when CN1-41 input signal is ON (closed).
2 Active when CN1-42 input signal is ON (closed).
3 Active when CN1-43 input signal is ON (closed).
4 Active when CN1-44 input signal is ON (closed).
5 Active when CN1-45 input signal is ON (closed).
6 Active when CN1-46 input signal is ON (closed).
7 Always active (fixed).
i 53.5
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (open).
Pn50D A | Act - —
ctive when CN1-41 input signal is OFF (open).
B Active when CN1-42 input signal is OFF (open).
C Active when CN1-43 input signal is OFF (open).
D Active when CN1-44 input signal is OFF (open).
E Active when CN1-45 input signal is OFF (open).
F Active when CN1-46 input signal is OFF (open).
/INHIBIT Signal Mapping (Reference pulse inhibit when ON (closed)) Rg';eggg:e
OtoF | Same as /ZZCLAMP Signal Mapping. 54.8
/G-SEL Signal Mapping (Gain change when ON (closed)) Rg;egﬁgﬁe
OtoF | Same as /ZCLAMP Signal Mapping. 6.7.6
Reserved (Do not change.)
2 ‘ Output Signal Selection 1 ‘ 0000 to 3333 - | 3211 ‘ After restart ‘ Setup | -
4th 3rd 2nd 1st
digit digit digit digit
n.Cl
o . . . Reference
Positioning Completion Signal Mapping (/COIN) Section
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal. 546
2 Outputs the signal from CN1-27, -28 output terminal. o
3 Outputs the signal from CN1-29, -30 output terminal.
Pn50E
Speed Coincidence Detection Signal Mapping (/V-CMP) Rggecrﬁgﬁe
O0to3 ‘ Same as /COIN Signal Mapping. 5.3.8
Servomotor Rotation Detection Signal Mapping (/TGON) Rggeéteigﬁe
Oto3 ‘ Same as /COIN Signal Mapping. 5.10.3
: : Reference
Servo Ready Signal Mapping (/S-RDY) Section
O0to3 ‘ Same as /COIN Signal Mapping. 5.10.4
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. EE2 NEmD Range Ll Setting e (Enelalteal cation Section
2 | Output Signal Selection 2 0000 to 3333 - 0000 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
Torque Limit Detection Signal Mapping (/CLT) Rgl;egggﬁe
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal. 585
2 Outputs the signal from CN1-27, -28 output terminal. o
3 Outputs the signal from CN1-29, -30 output terminal.
Pn50F
Speed Limit Detection Signal Mapping (/VLT) Rggegﬁgﬁe
Oto3 ‘ Same as /CLT Signal Mapping. 5.54
Brake Signal Mapping (/BK) Reference
Oto3 | Same as /CLT Signal Mapping. 524
Warning Signal Mapping (/WARN) Rgfgﬁgﬁe
Oto3 | Same as /CLT Signal Mapping. 5.10.2
2 | Output Signal Selection 3 | 0000 to 0333 - ‘ 0000 | After restart ‘ Setup ‘ -
4th 3rd 2nd 1st
digit digit digit digit
n.
Near Signal Mapping (/NEAR) Rgge;teigﬁe
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal. 547
Pn510 2 Outputs the sfgnal from CN1-27, -28 output termfnal. o
3 Outputs the signal from CN1-29, -30 output terminal.
Reserved (Do not change.)
Reference Pulse Input Multiplication Switching Output Signal Mapping Reference
(/PSELA) Section
Oto3 ‘ Same as /NEAR Signal Mapping. 543
Reserved (Do not change.)
Pn511 2 | Reserved (Do not change.) - - - -

E Appendix
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10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
2 | Output Signal Inverse Setting 0000 to 0111 - 0000 After restart Setup 342
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Output Signal Inversion for CN1-25 or -26 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-27 or -28 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-29 or -30 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
Pn513 2 | Reserved (Do not change.) - - -
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10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
iz Nam nit . When Enabl . ;
No. EE2 ame Range Ll Setting e bl cation Section
2 | Input Signal Selection 6 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
Reference Pulse Input Multiplication Switching Input Signal Mapping (/PSEL) Rsez‘crﬁgﬁe
0 Active when CN1-40 input signal is ON (closed).
1 Active when CN1-41 input signal is ON (closed).
2 Active when CN1-42 input signal is ON (closed).
3 Active when CN1-43 input signal is ON (closed).
4 Active when CN1-44 input signal is ON (closed).
5 Active when CN1-45 input signal is ON (closed).
6 Active when CN1-46 input signal is ON (closed).
7 Always active (fixed).
- 543
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (open).
A Active when CN1-41 input signal is OFF (open).
B Active when CN1-42 input signal is OFF (open).
C Active when CN1-43 input signal is OFF (open).
D Active when CN1-44 input signal is OFF (open).
Pn515 E Active when CN1-45 input signal is OFF (open).
F Active when CN1-46 input signal is OFF (open).
Dynamic Brake Answer Signal Input Signal Mapping (/DBANS) Rg;ecr?igze
Detects dynamic brake (DB) contactor errors when the input signal of CN1-40 is ON (closed) while
the DB is applied.
1 Detects DB contactor errors when the input signal of CN1-41 is ON (closed) while the DB is applied.
2 Detects DB contactor errors when the input signal of CN1-42 is ON (closed) while the DB is applied.
3 Detects DB contactor errors when the input signal of CN1-43 is ON (closed) while the DB is applied.
4 Detects DB contactor errors when the input signal of CN1-44 is ON (closed) while the DB is applied.
5 Detects DB contactor errors when the input signal of CN1-45 is ON (closed) while the DB is applied.
6 Detects DB contactor errors when the input signal of CN1-46 is ON (closed) while the DB is applied.
7, 8 | Disables DB contactor error detection of DB answer signal. 394
9 Detects DB contactor errors when the input signal of CN1-40 is OFF (open) while the DB is applied.
A Detects DB contactor errors when the input signal of CN1-41 is OFF (open) while the DB is applied.
B Detects DB contactor errors when the input signal of CN1-42 is OFF (open) while the DB is applied.
(e} Detects DB contactor errors when the input signal of CN1-43 is OFF (open) while the DB is applied.
D Detects DB contactor errors when the input signal of CN1-44 is OFF (open) while the DB is applied.
E Detects DB contactor errors when the input signal of CN1-45 is OFF (open) while the DB is applied.
F Detects DB contactor errors when the input signal of CN1-46 is OFF (open) while the DB is applied.
Reserved (Do not change.)
Pn517 Reserved (Do not change.) - - 0000 - - -
Pn51B Reserved (Do not change.) - - 1000 - - - x
=
E ive Position E - . c
Pn51E o | Excessive Position Error Warn 10 to 100 1% 100 Immediately | Setup | 9.2.1 o
ing Level 2
1 <
Excessive Position Error Alarm 1to . 6.1.4
Pn52 4 fi 5242880 1 tel t
2 Level 1073741823 | "CECe mmediately | Setup | o m
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10.2.2 Parameters

(cont'd)
Parameter | . Setting . Factory Classifi- | Reference
No. < NI Range Ll Setting e (Enelaltl cation Section
1
s . 0to .
Pn522 4 | Positioning Completed Width 1073741824 refﬁ;ei?ce 7 Immediately Setup 5.4.6
1to !
Pn524 4 | NEAR Signal Width 1073741824 refz;eiilce 1073741824 | TImmediately Setup 5.4.7
. .\ 1
Excessive Position Error Alarm 1to .
Pn526 4 Level at Servo ON 1073741823 refz;eiilce 5242880 | Immediately Setup 6.1.4
Excessive Position Error Warn- o .
Pn528 2 ing Level at Servo ON 10 to 100 1% 100 Immediately Setup 6.1.4
Pn529 2 | Speed Limit Level at Servo ON 0 to 10000 1 min’! 10000 Immediately Setup 6.1.4
Pn52A Reserved (Do not change.) - - 20 - - -
Pn52B 2 | Overload Warning Level 1 to 100 1% 20 Immediately Setup 5.2.7
Derating of Base Current at o
Pn52C 2 Detecting Overload of Motor 10 to 100 1% 100 After restart Setup 5.2.7
Pn52D 2 | Reserved (Do not change.) - - 50 - - -
Pn52F Monitor Display at Power ON 0000 to OFFF - OFFF Immediately Setup 8.7
» | Program JOG Operation Related |4 ¢, 0905 - 0000 | Immediately | Setup 7.5
Switch
4th 3rd 2nd 1st
digit digit digit digit
n.[C]
Program JOG Operation Switch
0 (Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) x Number of movements Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) x Number of movements Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1
Program JOG Movement 1 to .
Pn531 4 Distance 1073741824 refz;eiilce 32768 Immediately Setup 7.5
Pn533 2 | Program JOG Movement Speed 1 to 10000 1 min’! 500 Immediately Setup 7.5
Pn534 » | Program JOG Acceleration/ 2 t0 10000 1 ms 100 | Immediately | Setup 75
Deceleration Time
Pn535 2 | Program JOG Waiting Time 0 to 10000 1 ms 100 Immediately Setup 7.5
Number of Times of Program . .
Pn536 2 JOG Movement 0 to 1000 1 time 1 Immediately Setup 7.5
. -10000 to .
Pn550 2 | Analog Monitor 1 Offset Voltage 10000 0.1V 0 Immediately Setup 6.1.3

10-32



10.2 List of Parameters

(cont'd)
Parameter | .. Setting . Factory Classifi- | Reference
No. =i NI Range il Setting UL E i cation Section
. -10000 to .
Pn551 2 | Analog Monitor 2 Offset Voltage 10000 0.1V 0 Immediately Setup 6.1.3
Analog Monitor -10000 to .
Pn552 2 Magnification (x1) 10000 %0.01 100 Immediately Setup 6.1.3
Analog Monitor -10000 to .
Pn553 2 Magnification (x2) 10000 %0.01 100 Immediately Setup 6.1.3
Remained Vibration o .
Pn560 2 Detection Width 1 to 3000 0.1% 400 Immediately Setup 6.5.1
Pn561 2 | Overshoot Detection Level 0to 100 1% 100 Immediately Setup 2421}
. . . Depends on
Pn600 2 |Regenerative Resistor Capacity | SERVOPACK | 10 W 0 Immediately | Setup | 3.8.3
Capacity*?
0 or higher
Max. val
Pn601 2 | Dynamic brake resistor capacity (de;:n(;/sa gf 10W 0 Immediately Setup 392
model.)*?
Pn612 5 |SERVOPACK Ambient Tem- 0to 55 1°C 30 After restart Setup -
perature
Pn614 2 | Servomotor Service Life 1 0 to 65535 10 hours 500 After restart Setup -
Pn615 2 | Servomotor Service Life 2 0 to 65535 10 hours 2000 After restart Setup -
Pn621to | | SERVOPACK: Safety Module - - B B B B
Pn628"3 Parameters
*]. Normally set to "0." When using an external regenerative resistor, set the capacity (W) of the regenerative resistor
unit.
*2.  The upper limit is the maximum output capacity (W) of the SERVOPACK.
*3.  These parameters can be set in SERVOPACKSs with safety modules. For details, refer to 2~V Series User s Manual,

Safety Module (No.: SIEP C720829 06).

E Appendix
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10.3 List of Monitor Displays

The following list shows the available monitor displays.

10-34

Parameter

No Description Unit
Un000 Motor rotating speed min’!
Un001 Speed reference min!
Un002 Internal torque reference (percentage of the rated torque) %
« Rotational angle 1 (encoder pulses from the phase-C origin: .
3 <4
Un003 decimal display) encoder pulse
Un004 Rotational angle 2 (from polarity origin (electric angle)) deg
un005"™! Input signal monitor -
Un006 ™2 Output signal monitor -
Uno07°® Input reference pulse speed (valid only in position control) min!
Uno0o8™® Position error amount (valid only in position control) reference unit
U Accumulated load ratio (in percentage to the rated torque: o
n009 . . %
effective torque in cycle of 10 seconds)
Regenerative load ratio (as a percentage of the processable
Un00A regenerative power: regenerative power consumption in cycle | %
of 10 seconds)
Power consumed by DB resistance
n in percentage to the processable power at activation: dis- | %
Un00B (in p g he p ble p DB activation: di %
played in cycle of 10 seconds)
Un00C’™3."5 Input reference pulse counter reference unit
UnooD™3 Feedback pulse counter encoder pulse™
Un012 Total operation time 100 ms
Un013™3 Feedback pulse counter reference unit
Un014 Effective gain monitor (gain settings 1 = 1, gain settings 2 =2) | —
un015 Safety 1/0 signal monitor -
Un020 Motor rated speed min’!
Un021 Motor maximum speed min”!

#1. For details, refer to 8.4 Monitoring Input Signals.

*2.  For details, refer to 8.5 Monitoring Output Signals.

*3.  For details, refer to 8.3 Reading 32-bit Data in Decimal Displays.
*#4, For details, refer to 5.4.4 Electronic Gear.

*5.  Ifthe reference pulse input multiplication switching function is enabled, the reference pulse will be multiplied by n to

obtain the reference.



10.4 Parameter Recording Table

10.4 Parameter Recording Table

Use the following table for recording parameters.

Parameter FSae(t::i(:\ rg Name E¥1V;t)e|2 d
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0000 Application Function Select Switch 1 | After restart
Pn002 0000 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 0000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00B 0000 Application Function Select Switch B | After restart
Pn00C 0000 Application Function Select Switch C | After restart
Pn00D 0000 Application Function Select Switch D *
Pn010 0001 G)S“ESB ?:riﬁisnisczlteizﬁ:)n (for UART/ After restart
Pn081 0000 1;1pplication Function Select Switch After restart
Pn100 400 Speed Loop Gain Immediately
Pn101 2000 Speed Loop Integral Time Constant | Immediately
Pn102 400 Position Loop Gain Immediately
Pn103 100 Moment of Inertia Ratio Immediately
Pn104 400 2nd Speed Loop Gain Immediately
PNn105 2000 2nd Speed Loop Integral Time Con- Immediately

stant
Pn106 400 2nd Position Loop Gain Immediately
Pn109 0 Feedforward Gain Immediately
Pn10A 0 Feedforward Filter Time Constant Immediately
Pn10B 0000 Application Function for Gain Select .
Switch
Pn10C 200 Mode Switch (torque reference) Immediately
Pn10D 0 Mode Switch (speed reference) Immediately
Pn10E 0 Mode Switch (acceleration) Immediately
Pn10F Mode Switch (position error) Immediately
Pn11F Position Integral Time Constant Immediately
Pn121 100 Friction Compensation Gain Immediately
Pn122 100 2nd Gain for Friction Compensation | Immediately
Pn123 0 Friction Compensation Coefficient Immediately
Pn124 0 lérictioq Compensation Frequency Immediately
orrection

Pn125 100 Er)igtion Compensation Gain Correc- Immediately
Pn131 0 Gain Switching Time 1 Immediately
Pn132 0 Gain Switching Time 2 Immediately
Pn135 0 Gain Switching Waiting Time 1 Immediately
Pn136 0 Gain Switching Waiting Time 2 Immediately

*

The timing varies in accordance with the digit changed in a parameter (1st digit, 2nd digit, and so on). For details,

refer to 10.2.2 Parameters.
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(cont'd)
Factory When
Parameter Setting Name Enabled
Pn139 0000 Aut.omatlc Gain Changeover Related Immediately
Switch 1
Pn13D 2000 Current Gain Level Immediately
Pn140 0100 Model Following Control Related Immediately
Switch
Pn141 500 Model Following Control Gain Immediately
Pn142 1000 Model.Followmg Control Gain Com- Tmmediately
pensation
Model Following Control Bias .
Pn143 1000 (Forward Direction) Immediately
Pn144 1000 Model Follgwm_g Control Bias Immediately
(Reverse Direction)
Pn145 500 Vibration Suppression 1 Frequency A | Immediately
Pn146 700 Vibration Suppression 1 Frequency B | Immediately
Model Following Control Speed .
P e 1000 Feedforward Compensation Immediately
Pn148 500 2nd Model Following Control Gain | Immediately
Pn149 1000 2nd Model Followmg Control Gain Immediately
Compensation
Pn14A 800 Vibration Suppression 2 Frequency Immediately
Pn14B 100 t\i/(l)lr)lratlon Suppression 2 Compensa- Tmmediately
Pn14F 0011 Control Related Switch After restart
Pn160 0010 Ant.l-Resonance Control Related Tmmediately
Switch
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Pn164 0 Anti-Resonance Flnlter Time Con- Tmmediately
stant 1 Compensation
Pn165 0 Anti-Resonance F1.lter Time Con- Tmmediately
stant 2 Compensation
Pn170 1400 Reserved -
Pn200 0000 Pos1t19n Contfol Reference Form After restart
Selection Switch
Pn205 65535 Multiturn Limit Setting After restart
Pn207 0000 Position Control Function Switch After restart
Pn20A 32768 Number of External Scale Pitch After restart
Pn20E 4 Electronic Gear Ratio (Numerator) After restart
Pn210 1 Electronic Gear Ratio (Denominator) | After restart
Pn212 2048 Encoder Output Pulses After restart
.. . Immediately
Pn216 0 Position Refergnce Acceleration/ after the
Deceleration Time Constant
motor stops
. . Immediately
Pn217 0 Average Movement Time of Position after the
Reference
motor stops
Pn218 1 Reference Pulse Input Multiplication | Immediately

10-36



10.4 Parameter Recording Table

(cont’'d)
Parameter FSae(t::i(r)'n rg Name E¥1V:t)e|2 d
Pn22A 0000 Reserved -
Pn281 20 Reserved -
Pn300 600 Speed Reference Input Gain Immediately
Pn301 100 Internal Set Speed 1 Immediately
Pn302 200 Internal Set Speed 2 Immediately
Pn303 300 Internal Set Speed 3 Immediately
Pn304 500 JOG Speed Immediately
Pn305 0 Soft Start Acceleration Time Immediately
Pn306 0 Soft Start Deceleration Time Immediately
Pn307 40 SSt}:;id Reference Filter Time Con- Immediately
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100 Vibration Detection Sensibility Immediately
Pn312 50 Vibration Detection Level Immediately
Pn324 300 1I\J/Ioment of Inertia Calculating Start Tmmediately
evel

Pn400 30 Torque Reference Input Gain Immediately
PNn401 100 ;l";gue Reference Filter Time Con- Immediately
Pn402 800 Forward Torque Limit Immediately
Pn403 800 Reverse Torque Limit Immediately
Pn404 100 Forward External Torque Limit Immediately
Pn405 100 Reverse External Torque Limit Immediately
Pn406 800 Emergency Stop Torque Immediately
Pn407 10000 Speed Limit during Torque Control Immediately
Pn408 0000 Torque Related Function Switch i
Pn409 5000 1st Notch Filter Frequency Immediately
Pn40A 70 1st Notch Filter Q Value Immediately
Pn40B 0 1st Notch Filter Depth Immediately
Pn40C 5000 2nd Notch Filter Frequency Immediately
Pn40D 70 2nd Notch Filter Q Value Immediately
Pn40E 0 2nd Notch Filter Depth Immediately
Pn40F 5000 %?gqiiefcind Torque Reference Filter Immediately
Pn410 50 énillasl':lef 2nd Torque Reference Filter Immediately
Pna12 100 "ll“in Set%)oirsli‘ I"ftorque Reference Filter Immediately
Pn415 0 T-REF Filter Time Constant Immediately
Pn423 0000 Reserved -
Pn424 50 Reserved -
Pn425 100 Reserved -
Pn456 15 Reserved -
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn501 10 Zero Clamp Level Immediately

The timing varies in accordance with the digit changed in a parameter (1st digit, 2nd digit, and so on). For details,

refer to 10.2.2 Parameters.
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(cont'd)
Factory When
Parameter Setting Name Enabled
Pn502 20 Rotation Detection Level Immediately
Speed Coincidence Signal Output .
Pn503 10 Width Immediately
Pn506 0 B.rake Reference - Servo OFF Delay Immediately
Time
Pn507 100 Brake Reference Output Speed Level | Immediately
Pn508 50 Waiting TlmF: for Brake Signal When Tmmediately
Motor Running
Pn509 20 Instantaneous Power Cut Hold Time | Immediately
Pn50A 2100 Input Signal Selection 1 After restart
Pn50B 6543 Input Signal Selection 2 After restart
Pn50C 8888 Input Signal Selection 3 After restart
Pn50D 8888 Input Signal Selection 4 After restart
Pn50E 3211 Output Signal Selection 1 After restart
Pn50F 0000 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 8888 Reserved -
Pn512 0000 Output Signal Inverse Setting After restart
Pn513 0000 Reserved -
Pn515 8888 Input Signal Selection 6 After restart
Pn517 0000 Reserved -
Pn51B 1000 Reserved -
Pn51E 100 Excessive Position Error Warning Immediately
Level
Pn520 5242880 Excessive Position Error Alarm Immediately
Level
Pn522 7 Positioning Completed Width Immediately
Pn524 1073741824 NEAR Signal Width Immediately
Excessive Position Error Alarm .
Pn526 5242880 Level at Servo ON Immediately
Excessive Position Error Warning .
Pn528 100 Level at Servo ON Immediately
Pn529 10000 Speed Limit Level at Servo ON Immediately
Pn52A 20 Reserved -
Pn52B 20 Overload Warning Level Immediately
Derating of Base Current at Detecting
Pn52C 100 Overload of Motor After restart
Pn52D 50 Reserved -
Pn52F OFFF Monitor Display at Power ON Immediately
Pn530 0000 Program JOG Operation Related Immediately
Switch
Pn531 32768 Program JOG Movement Distance Immediately
Pn533 500 Program JOG Movement Speed Immediately
Pn534 100 P'rogra'lm JOG Acceleration/Decelera- Tmmediately
tion Time
Pn535 100 Program JOG Waiting Time Immediately
Pn536 1 Number of Times of Program JOG Immediately

Movement
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10.4 Parameter Recording Table

(cont’'d)
Parameter FSae(t::i(r)'n rg Name E¥1V:t)e|2 d

Pn550 0 Analog Monitor 1 Offset Voltage Immediately
Pn551 0 Analog Monitor 2 Offset Voltage Immediately
Pn552 100 Analog Monitor Magnification (x1) | Immediately
Pn553 100 Analog Monitor Magnification (x2) | Immediately
Pn560 400 Remained Vibration Detection Width | Immediately
Pn561 100 Overshoot Detection Level Immediately
Pn600 0 Regenerative Resistor Capacity Immediately
Pn601 0 Dynamic Brake Resistor Capacity Immediately
Pn612 30 SERVOPACK Ambient Temperature | After restart
Pn614 500 Servomotor Service Life 1 After restart
Pn615 2000 Servomotor Service Life 2 After restart
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Index

Symbols

JALM-RST - - - 5-75
)« 5-11
(O B B e 5-60
JCOIN - e m e e e e e e e e 5-40
JC-SEL - - - o m e m e e e 5-53
JG-SEL- - - o m o e e 3-23, 6-38
THWBBI- - - o oo e e 5-80
JHWBB2- - - - - - m e e e e e e e e e oo ool 5-80
JINHIBIT - - - - - - oo mmmmmmm e e e oo 5-42
J B O 5-56
INEAR - - - o oo m e e e 5-41
O P e T T 5-56
JP-CON = - < m mm e e e e e e f ool 524
] ) 5-35
/PSELA === mm s mmm e e e 5-36
/S-ON- - - o e e e e e 5-4
JSPD-A- - e 5-49
JSPD-B- - - - - il 5-49
JSPD-D- - - - - il 5-49
JS-RDY = - - = mmm e e e e e e oo 5-76
JTGON - = = = = o e e e 5-76
IV-CMP - - e e e e e e e 5-28
A5 B e 5-47
IWARN - com o e 5-75
JZCLAMP- - - - - - e e e e e e e e il 524
A
absolute data reception sequence ---------------------- 5-69
absolute data request signal (SEN) - ---------cooooooooo 5-64
absolute encoder battery alarm (A.830) - - ---------------- 5-65
absolute encoders--------------------------------- 5-61
CONNECHION === === === - - - oo oo oo oo oo 5-62
set up and initialization - - - - - - - - - - - - - 5-67
ACreactor --------------mom oo 3-52
additional adjustment function - - - - -------------------- 6-37
advanced autotuning (Fn201)------------------------- 6-11
alarm code output---------------o oo 9-2
alarm code output signals ---------=-----------oo-- 5-74
alarm history display (Fn000)- - - - - - - - === -----comooooon 7-3
alarmreset - - - - - - - - - oo 9-2
alarm reset method - - - - - === - oo oo 5-74
ALM - - m e e e - 5-74
ALOIl---m e e e e 5-74
ALO2- - - mmm e 5-74
ALO3- - mmm e 5-74
ambient humidity - - - ---------------------------. 1-11
anti-resonance control adjustment function (Fn204)- - -------- 6-25
application example of safety functions - - - - - ------------- 5-85
automatic adjustment of reference offset
speed control- - - - - - - - - - - oo 5-20
torque Ccontrol - - --------- - oo oo 5-44
automatic gain switching------------------------- 6-38

Index-1

baseblock - = - - - - - o - oo 2-3
battery
battery case-------====---““““------oo 5-61
battery replacement - - === - - - - -- - - oo oa oo 5-65
installing the battery in the host controller - - - - - - - - - - - - - 5-63
using an encoder cable with a battery case--------- 5-62, 5-66
brake operation delay time - ------------------------- 5-10
brake signals-- - - - === - - o s 5-11
C
CCW m o e e e 5-5
[0 D R e XV
changing detection timing of overload (low load) alarm
(A720) === s mmm e e 5-18
changing detection timing of overload warning (A.910)- - - - - - - 5-17
checking output torque limiting during operation - - - -------- 5-60
clearsignal - - - - - - - - - - e s i 5-34
clearing alarm history (Fn006)------------------------ 7-13
(O e 5-34
O R R e 3-15
CN 2l - mmm e e 3-36
(O K e T 1-4
0372 1-4
CON8 oo oo 3-17
COAStt0 A StOP == = == = == - m e e e 5-7
combination of control methods - -------------------- 5-52
compatible adjustment function - - - == - - - === == - o- - 6-45
confirming safety functions-------------------------- 5-86
connection example of EDM1 output signal- - - ------------ 5-84
connection example of HWBB input signals - ------------- 5-79
connection to host controller (interface)
reference input circuit--------=------------------ 3-28
sequence input Circuit- - - - === - === === - oo omo oo oo 3-30
sequence output Circuit-------------------------- 3-32
connector CN5 for analog monitor - - === ----------------- 6-5
CONACt INPULS == = == == === e e oo 5-49
control method selection---------------cmooooooo 5-3
current control mode selection------------------------ 6-43
current gain level setting----------------ooooooo- 6-43
CW o oo 5-5
D
DATA/SHIFT Key - == === = === == == mmmmm o mmmmme e e o 22
DCreactor - - === --- oo m oo 3-52
decelerate to StOp- - === === 5-7
display of SERVOPACK and servomotor ID (FnO1E) - - ------ 7-25
DOWNKeEY =------mmmmmmmm e e e e e oo - 2-2
dynamic brake (DB) stopping ------------------------- 5-7
dynamic brake answer function - ---------------------- 3-43
dynamic brake unit - - - - 3-41
E
EasyFFT (Fn206) ----------cmmmmmmm e o - 7-27
EDMI - - - e e e m e e e e 5-83
electronic gear- - - - === 5-36
electronic gear ratio - - - == === --------o-ooooooooooo- 5-37
encoder output pulses---------=-------------------- 5-26
encoder signal (CN21) names and functions--------------- 3-36
error detection in HWBB signal - - == - - - - === - - oo e oo o - - 5-79
european directives - - - - - - - XV
example of connection to host controllers - --------------- 10-2
example of operating with internal set speeds- - - - - - -------- 5-51
examples of encoder connection----------------------- 3-36
external device monitor = ----------c-ccoomooooo 5-83



Index

external torque limit----------------ooo- 5-56
F
feedforward ---------------c e 6-45
feedforward compensation - ------------------------- 6-45
FG---mmmm i 3-16, 3-18
forward external torque limit------------------------- 5-56
friction compensation - - - - = = = = = = == o o e e e 6-41
G
gain adjustment of analog monitor output (Fn00D) - - - - - - - - - - 7-16
Grlalarm ---------cmmm oo 5-14
Gr2alarm ----------c--- e o 5-14
grounding-- === - === - m oo e 3-49
H
hard wire base block (HWBB) function- - - - == === - - = - - - - - - 5-77
hard wire base block (HWBB) state - - ------------------ 5-78
harmonized standards- - - - - - - - - - - - - - - oo oo 1-11
holding brakes- - - - = == === - s e e 5-9

1/0O signal connection example

speed control - - - - - - - c oo oo 3-18

tOrqUE CONLIOl = = = = = = = = o e oo e oo 3-20
initial incremental pulses -----------------“--------- 5-70
initializing parameter settings (Fn005) ------------------ 7-12
input signal (CN1)

allocations - - === -====-=c2ccecama e 321

MONItOTING = = = = = = = = == == == m oo oo e o e oo 8-5

names and functions=- - - - --------------oooo--- 3-15
instantaneous power interruption settings ---------------- 5-16
internal block diagrams- - - = - = - = === - oo oo oo 1-13
internal set speed - - = = = == = === - - oo oo 5-50
internal set speed cONtrol- - - = - = = == - - oo oo oo 5-49
internal torque limit - - - = - = == === - oo oo oo 5-55

J
JOG operation (Fn002)- - - - - - = - = - - oo oo oo 7-4
L

LED (COM) - - = = = = e e e e e e e e 1-11
LED (POWER) - - = = = = == m o e e e e e e 1-11
limit switches = = = == == == = == = e e 5-6
limiting torque - -----= ===« “““““““c- oo 5-55
line driver output- - = = = = = = == = oo oo 531
list of @larms - = - = = = = = = = = o oo oo 92
list of monitor displays - - - = - = - === = === - - oo oo 8-2
list of utility functions - - -----------ccooo o 72
list of Warnings - - - = = == == == =<2 oo oo 9-21

main circuit

names and functions of terminals - - - = = = = = = = = = = - = - - - - - 3-3

e 3-6
main circuit wiring examples- - - - - = === = = = - e oo oo e oo 3-9
manual adjustment of reference offset

speed control = - - - - - - - oo 5-22

tOrQUE CONETOl = = = = = = = = = o e e e e 5-44
manual gain switching - - - - - = - === - - oo oo oo 6-38
MODE/SET Key - - - == === m e e o e e e e 22
monitor displays - - == === === - oo 10-34
monitor displays (UnOOO) - - - - - - - c e mme e oo 2-9
MONItor factor - - - - = = = = = = = - o e 6-7
monitoring safety input signals - - -------------coooo--- 8-9
multiturn limit disagreement alarm (A.CC0) -------------- 5-73

multiturn limit setting - - - === === - == - oo oo 5-72
N
noise control and measures - - - - - - - - - === - - - - oo 348
NOise filter = = =~ = = w e 3-49
N-OT m- s e 5-6
notch filter - - - = = === == e e 6-53
o
offset adjustment of analog monitor output (Fn00C) - -------- 7-14
one-parameter tuning (Fn203)------------ccmmmmoo-o- 6-15
anti-resonance control adjustment function - - - - - - - - - - - - 6-21
feedforward - - - - - - = - - - - - oo 6-22
friction compensation - ----------coooooooooo 6-22
notch filter - - = = = = = = = m m e 6-21
tuning mode - - = = == - == - - s e 6-17, 6-19
type selection - - - === ---------------o-ooo-- 6-17, 6-19
one-parameter tuning example- - - - - - = - === - - 6-23
online vibration monitor (Fn207)---------------------- 7-30
open-collector output--- - - - === - - - - o oo 5-31
origin search (Fn003)- - - - = - - - - o oo oo 7-6
output phase form - - - == = = = - oo oo 5-26
output signal (CN1)
allocations - - == - = === - - - s e e e oo oo 3.25
MONItOTiNg - = == == === == == === em e e e 8-7
names and functions - ------------oooooooo. 3-16
overtravel (OT)--------cmmmmmo oo 5-6
overtravel warning function - - - === - ccoomma oo 5-8

panel operator

names and functions - -------------------~-------- 2-2
status display == ----==---“““““““-“-“----------- 2-3
N O e 5-26, 5-69
parameter
classification - ------------ciiiiii oo 2-5
how to make numeric settings using parameters- - - - - - - - - - 2-6
how to select functions using parameters -------------- 2-8
parameters for numeric settings------------------- iv, 2-5
parameters for selecting functions - - - - - - ----------- iv, 2-5
tuning parameters - - - --------=- -« - - ------oooooon 2-5
parameter recording table - - - = - - - === - - ------o oo 10-35
PArameters - - === === === === -2 - - oo 10-11
PBO ---ccmmmm i 5-26, 5-69
PCO - -mmmmm e 5-26, 5-69
pollution degree --------------------------------- 1-11
position control
connection example---------=------------------ 5-31
electrical specifications - ------------------------ 5-33
11 G 5-30
reference pulse form --------------------------- 5-30
position control connection example ------------------- 3-19
position integral - ------------------------_--- 6-44
positioning completed signal------------------------- 5-40
positioning near signal - - - == === --------------------- 5-41
0 1 S 5-6
precautions for safety functions----------------------- 5-86
precautions for wiring - ---------------------------- 3-11
precautions on connecting noise filter- - - - --------------- 3-50
program JOG operation (Fn004) - - ----------c--ooo-oo-- 7-8
proportional control-----==--------c-ooooooo 6-48
protection class - - === == === - - - oo 1-11
PULS - ---mmmmm i 3-16, 5-30, 5-33

Index-2



Index

R

reactor for harmonic suppression - --------------------- 3-52
reading 32-bit data in displays - - === ---------cmooo- 8-4
reference pulse fOrm - - - - - == - - oo oo oo 5-30
reference pulse inhibit function- - - - == === === - - oo oo 5-42
reference Unit- - - - = = - = = = c - - o oo 5-36
regenerative resistor unit - - - = = - - === - - - oo oo oo 3-38
resetting the HWBB state - ---------cccooaammaoooo 5-78
reverse external torque limit- - - - - - - - -------ooooooooon 5-56
risk aSSESSMENt - = = = = = === == - m oo oo e oo oo oo 5-78
rotation detection output signal- - - - = - ------------------ 5-76
rotational serial data - - = - == - == == - - oo oo 5-70, 5-71
S
safe performance - - - = - === === = - - - oo oo xvi
safety function - - - - - = - = - - - oo oo oo 5-77
safety function signal (CN8)
names and functions - - = = = = = - === - oo oo oo 3-17
safety precautions on adjustment of servo gains ------------- 6-8
safety standards - - - - = = === = - - - oo oo oo XV
SEN - - cm oo 5-64
servo alarm output signal- - - - - = - === - - oo oo oo 5-74
SETVO @AINS = = = = = = = == = = = = e e e e e 6-3
SETVO ON = - - - o o e e e e e e 5-4
servo ready output signal- - - - = = = = = = oo e e e e 5-76
servomotor model display (Fn011) - - === -----uoocmmmooon 7-20
servomotor rotation direction - - - = = = = == == - o oo mm e oo 5-5
SERVOPACK
basic specifications- - - = - === === - oo oo 1-9
inspection and maintenance - - - - - == - - === - - - oo - 1-16
model designation - - - === -ccoommm e 1-14
partnames ----------------------------------- 1-3
TAtNES = = = = = == == == e e e 1-8
speed/position/torque control - - - - - - = - - - - oo oo 1-12
status display- - - - === === - - oo oo 2-3
setting encoder output pulse- - == === === == - oo oo 5-27
setting motor overload detection level - - - === - - === -------- 5-17
setting regenerative resistor capacity - - - - - - == ------------ 3-39
ShoCK 1eSiStance - = = = = = = = = = = = = e e e e e e e oo 1-11
SIGN - - - mmmmmmmmme oo 3-16, 5-30, 5-33
signal allocations - - - = = = = = == === <o oo 3-21
SMOOthINgG - = = = = = = = = = = = = e e oo 5-39
SOft Start = = = = = = = = = e e e e e oo 5-23
software version display (Fn012) == -=-=-cccemommmmano- 7-22
specifications of EDM1 output signal - - ----------------- 5-84
specifications of HWBB signals - - - = - == = === - oo oo oo oo o - 5-80
speed coincidence signal - - = - == === - - - oo oo oo 5-28
speed control - - - - = == = = - - oo 5-19
speed detection method selection - - - === === ccaammaaoo 6-43
speed feedforward - - - - === - c - oo oo 6-47
speed limit in torque control- - - = = = = === = - o oo oo oo 5-47
speed reference filter- - - - - - - - =< - - oo oo oo 5-23
speed reference input signal- - - = = == = ==« - oo oo oo 5-19
standard power supply input
main circuit wires for SERVOPACKs and converters- - - - - - - 3-6
molded-case circuit breaker - - - - - = - - - - - - - oo oo oo 3-12
power supply capacities and power losses - ----=-------- 3-12
Wiring examples- - - - = = = = = === = oo 3-9
stopping method for servomotor after /S-ON signal is turned
) 2 5-14
stopping method for servomotor when an alarm occurs - - - -5-14, 9-2
storage humidity - ---=-=----c-ccccmmmmm o 1-11
storage temperature - -----------------------ooo-o 1-11
surrounding air temperature - - - = = == = == = === === oo 1-11
switching condition A- - - - -« -« -co oo 6-38

Index-3

switching gain settings - - - - - === --------------------- 6-37
switching internal set speed control -------------------- 5-52
switching multiplier of reference pulse - - - --------------- 5-35
switching other than internal set speed control - - - ---------- 5-54
T
tMe Stamps = - - - - === == ----- oo 7-3
torque Control - - == === - - - - oo oo 5-43
torque feedforward-----------------oooi oo 6-45
torque limiting using an analog voltage reference - - - - - - - - - - - 5-57
torque limiting using an external torque limit and analog voltage
reference ---------------- oo 5-59
torque reference filter------------------------------ 6-51
torque reference input gain - ------------------------- 5-44
torque reference input signals - ----------------------- 5-43
T-REF - - - o mm e 5-43
trial operation
connecting a safety function device ------------------ 4-6
inspection and checking before trial operation - - --------- 4-2
trial operation for servomotor without load - ------------ 4-2
trial operation for servomotor without load from host
reference -------- - - oo oo i 4-3
trial operation in position control - - - - - - -------------- 4-7
trial operation in speed control- - -------------------- 4-6
trial operation of servomotor with brakes- - - ----------- 4-10
trial operation under position control from the host with the
SERVOPACK used for speed control - ---------------- 4-7
trial operation with the servomotor connected to the machine - 4-9
troubleshooting
alarms - - - - - - - - s m e e 9-6
WAININGS = === == === === - - oo e o m oo 9-22
troubleshooting malfunction based on operation and conditions
of the servomotor- - - - = - = = === c e e e 9-25
tuning parameters - -----------=-----““--“-““““---~---- 2-5
U
8 P e e R XV
0] G R i 2-2
using the mode switch (P/PI switching)------------------ 6-49
utility functions - - = === == === - - - - oo 10-10
utility functions (FnOOO) - - - - - - - - - - mmmo e oo oo - 2-4
Vv
vibration detection level initialization (Fn01B)------------- 7-23
vibration resistance - ----------------------o--oo--- 1-11
vibration suppression function (Fn205) - - ---------------- 6-32
viewing monitor displays - --------------------------- 8-3
V-REF - - - m o e e e e e 5-19
W
warning code output- - - - - - - =« - - - - oo oo oo 9-21
warning output signal------------------------------ 5-75
write prohibited setting (Fn010)----------------------- 7-18
V4
zero clamp function - == - - - - --------oo oo 5-24
zero clampmode - - === - - - - - - - - - - 5-7



Revision History

The revision dates and numbers of the revised manuals are given on the bottom of the back cover.

MANUAL NO. SIEP S800001 68B <1>

Revision number

Published in Japan July 2016
Date of publication
Date of Rev. ; ;
Publication No. Section Revised Content

July 2016 <1> | Front cover Deletion: SERVOPACK model SGDV-OOOH
Introduction Revision: Harmonized Standards
1.4.1(1),3.1.4 (1), | Revision: Current value of the control power supply and value of the control circuit power loss.
3.14(2)
10.2.2 Revision: Explanation of the parameter list.

October 2015 - - First edition




AC Servo Drives

>.-V Series
USER'S MANUAL

For Use with Large-

Capacity Models

Design and Maintenance
Multi-Winding Drive Unit

Rotational Motor

Analog Voltage and Pulse Train References

IRUMA BUSINESS CENTER (SOLUTION CENTER)
480, Kamifujisawa, Iruma, Saitama, 358-8555, Japan

Phone 81-4-2962-5151 Fax 81-4-2962-6138
http://www.yaskawa.co.jp

YASKAWA AMERICA, INC.

2121, Norman Drive South, Waukegan, IL 60085, U.S.A.

Phone 1-800-YASKAWA (927-5292) or 1-847-887-7000 Fax
http://www.yaskawa.com

YASKAWA ELETRICO DO BRASIL LTDA.

1-847-887-7310

777, Avenida Piraporinha, Diadema, Sao Paulo, 09950-000, Brasil

Phone 55-11-3585-1100 Fax 55-11-3585-1187
http://www.yaskawa.com.br

YASKAWA EUROPE GmbH

185, Hauptstrape, Eschborn, 65760, Germany
Phone 49-6196-569-300 Fax 49-6196-569-398
http://www.yaskawa.eu.com

YASKAWA ELECTRIC KOREA CORPORATION

9F, Kyobo Securities Bldg. 26-4, Yeouido-dong, Yeongdeungpo-

Phone 82-2-784-7844 Fax 82-2-784-8495
http://www.yaskawa.co.kr

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

gu, Seoul, 150-737, Korea

151, Lorong Chuan, #04-02A, New Tech Park, 556741, Singapore

Phone 65-6282-3003 Fax 65-6289-3003
http://www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD.

59, 1st-5th Floor, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang, Bangkok, 10310, Thailand

Phone 66-2-017-0099 Fax 66-2-017-0799
http://www.yaskawa.co.th

YASKAWA ELECTRIC (CHINA) CO., LTD.

22F, One Corporate Avenue, No.222, Hubin Road, Shanghai, 200021, China

Phone 86-21-5385-2200 Fax 86-21-5385-3299
http://www.yaskawa.com.cn

YASKAWA ELECTRIC (CHINA) CO., LTD. BEIJING OFFICE
Room 1011, Tower W3 Oriental Plaza, No.1, East Chang An Ave.,

Dong Cheng District, Beijing, 100738, China
Phone 86-10-8518-4086 Fax 86-10-8518-4082

YASKAWA ELECTRIC TAIWAN CORPORATION
9F, 16, Nanking E. Rd., Sec. 3, Taipei, 104, Taiwan
Phone 886-2-2502-5003 Fax 886-2-2505-1280

YASKAWA

YASKAWA ELECTRIC CORPORATION

In the event that the end user of this product is to be the military and said product is to
be employed in any weapons systems or the manufacture thereof, the export will fall
under the relevant regulations as stipulated in the Foreign Exchange and Foreign
Trade Regulations. Therefore, be sure to follow all procedures and submit all relevant
documentation according to any and all rules, regulations and laws that may apply.
Specifications are subject to change without notice for ongoing product modifications
and improvements.

© 2015-2016 YASKAWA ELECTRIC CORPORATION

MANUAL NO. SIEP S800001 68B <1>

Published in Japan July 2016
15-8-11
Original instructions



	Front Cover
	About this Manual
	Safety Precautions
	Warranty
	Harmonized Standards
	Contents
	1 Outline
	1.1 Sigma-V Large-Capacity Multi-Winding Drive Unit, SERVOPACKs and Converters
	1.2 System Configuration Diagram
	1.3 Part Names
	1.3.1 Multi-Winding Drive Unit Part Names
	1.3.2 SERVOPACK Part Names
	1.3.3 Converter Part Names

	1.4 Ratings and Specifications of a Multi-Winding Drive System
	1.4.1 Ratings
	1.4.2 Basic Specifications
	1.4.3 Speed/Position/Torque Control

	1.5 Internal Block Diagrams
	1.5.1 Internal Block Diagram of the Multi-Winding Drive Unit
	1.5.2 Internal Block Diagram for SERVOPACK and Converter

	1.6 Model Designations
	1.6.1 Multi-Winding Drive Unit Model Designation
	1.6.2 SERVOPACK Model Designation
	1.6.3 Converter Model Designation

	1.7 Combinations for Multi-Winding Drive Systems
	1.8 Inspection and Maintenance of a Multi-Winding Drive System

	2 Panel Operator
	2.1 Overview
	2.1.1 Names and Functions
	2.1.2 Display Selection
	2.1.3 Status Display

	2.2 Utility Functions (Fn***)
	2.3 Parameters (Pn***)
	2.3.1 Parameter Classification
	2.3.2 Notation for Parameters
	2.3.3 Setting Parameters

	2.4 Monitor Displays (Un***)

	3 Wiring and Connection
	3.1 Main Circuit Wiring
	3.1.1 Main Circuit Terminals
	3.1.2 Main Circuit Wire
	3.1.3 Typical Main Circuit Wiring Examples
	3.1.4 General Precautions for Wiring
	3.1.5 Discharging Time of the Main Circuit’s Capacitor

	3.2 Connecting the Converter to the SERVOPACK
	3.2.1 Connecting the Connectors
	3.2.2 Interconnecting Terminals

	3.3 I/O Signal Connections
	3.3.1 Names and Functions for Multi-Winding Drive Unit I/O Signals (CN1)
	3.3.2 SERVOPACK Safety Function Signal (CN8) Names and Functions
	3.3.3 Example of I/O Signal Connections in Speed Control
	3.3.4 Example of I/O Signal Connections in Position Control
	3.3.5 Example of I/O Signal Connections in Torque Control

	3.4 I/O Signal Allocations
	3.4.1 Input Signal Allocations
	3.4.2 Output Signal Allocations

	3.5 Examples of Connection to Host Controller
	3.5.1 Reference Input Circuit
	3.5.2 Sequence Input Circuit
	3.5.3 Sequence Output Circuit

	3.6 Local Communications Cable Connections
	3.7 Encoder Connection
	3.7.1 Encoder Signal (CN21) Names and Functions
	3.7.2 Encoder Connection Examples

	3.8 Selecting and Connecting a Regenerative Resistor Unit
	3.8.1 Selecting a Regenerative Resistor Unit
	3.8.2 Connecting a Regenerative Resistor Unit
	3.8.3 Setting Regenerative Resistor Capacity
	3.8.4 Installation Standards

	3.9 Selecting and Connecting a Dynamic Brake Unit
	3.9.1 Selection
	3.9.2 Selecting the Cable for the Dynamic Brake Unit
	3.9.3 Setting the Dynamic Brake Unit
	3.9.4 Setting the Dynamic Brake Answer Function
	3.9.5 Installation Standards
	3.9.6 Connections

	3.10 Noise Control and Measures for Harmonic Suppression
	3.10.1 Wiring for Noise Control
	3.10.2 Precautions on Connecting Noise Filter
	3.10.3 Connecting a Reactor for Harmonic Suppression


	4 Trial Operation
	4.1 Inspection and Checking before Trial Operation
	4.2 Trial Operation for Servomotor without Load
	4.3 Trial Operation for Servomotor without Load from Host Reference
	4.3.1 Inspecting Connection and Status of Input Signals
	4.3.2 Trial Operation in Speed Control
	4.3.3 Trial Operation under Position Control from the Host Controller with the Multi- Winding Drive Unit Used for Speed Control
	4.3.4 Trial Operation in Position Control

	4.4 Trial Operation with the Servomotor Connected to the Machine
	4.5 Trial Operation of Servomotor with Brakes

	5 Operation
	5.1 Control Method Selection
	5.2 Basic Functions Settings
	5.2.1 Servo ON Signal
	5.2.2 Servomotor Rotation Direction
	5.2.3 Overtravel
	5.2.4 Holding Brakes
	5.2.5 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence
	5.2.6 Instantaneous Power Interruption Settings
	5.2.7 Setting Motor Overload Detection Level

	5.3 Speed Control
	5.3.1 Basic Settings for Speed Control
	5.3.2 Reference Offset Adjustment
	5.3.3 Soft Start
	5.3.4 Speed Reference Filter
	5.3.5 Zero Clamp Function
	5.3.6 Encoder Output Pulses
	5.3.7 Setting Encoder Output Pulse
	5.3.8 Setting Speed Coincidence Signal

	5.4 Position Control
	5.4.1 Basic Settings for Position Control
	5.4.2 Clear Signal Setting
	5.4.3 Reference Pulse Input Multiplication Switching Function
	5.4.4 Electronic Gear
	5.4.5 Smoothing
	5.4.6 Positioning Completed Signal
	5.4.7 Positioning Near Signal
	5.4.8 Reference Pulse Inhibit Function

	5.5 Torque Control
	5.5.1 Basic Settings for Torque Control
	5.5.2 Reference Offset Adjustment
	5.5.3 Torque Reference Filter
	5.5.4 Speed Limit in Torque Control

	5.6 Internal Set Speed Control
	5.6.1 Basic Settings for Speed Control with an Internal Set Speed
	5.6.2 Example of Operating with Internal Set Speeds

	5.7 Combination of Control Methods
	5.7.1 Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)
	5.7.2 Switching Other Than Internal Set Speed Control (Pn000.1 = 7, 8 or 9)
	5.7.3 Switching Other Than Internal Set Speed Control (Pn000.1 = A or B)

	5.8 Limiting Torque
	5.8.1 Internal Torque Limit
	5.8.2 External Torque Limit
	5.8.3 Torque Limiting Using an Analog Voltage Reference
	5.8.4 Torque Limiting Using an External Torque Limit and Analog Voltage Reference
	5.8.5 Checking Output Torque Limiting during Operation

	5.9 Absolute Encoders
	5.9.1 Connecting the Absolute Encoder
	5.9.2 Absolute Data Request Signal (SEN)
	5.9.3 Battery Replacement
	5.9.4 Absolute Encoder Setup and Reinitialization
	5.9.5 Absolute Data Reception Sequence
	5.9.6 Multiturn Limit Setting
	5.9.7 Multiturn Limit Disagreement Alarm (A.CC0)

	5.10 Other Output Signals
	5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2, and ALO3)
	5.10.2 Warning Output Signal (/WARN)
	5.10.3 Rotation Detection Output Signal (/TGON)
	5.10.4 Servo Ready Output Signal (/S-RDY)

	5.11 Safety Function
	5.11.1 Hard Wire Base Block (HWBB) Function
	5.11.2 External Device Monitor (EDM1)
	5.11.3 Application Example of Safety Functions
	5.11.4 Confirming Safety Functions
	5.11.5 Precautions for Safety Functions


	6 Adjustments
	6.1 Type of Adjustments and Basic Adjustment Procedure
	6.1.1 Adjustments
	6.1.2 Basic Adjustment Procedure
	6.1.3 Monitoring Operation during Adjustment
	6.1.4 Safety Precautions on Adjustment of Servo Gains

	6.2 Advanced Autotuning (Fn201)
	6.2.1 Calculating the Moment of Inertia
	6.2.2 Procedure for Calculating the Moment of Inertia

	6.3 One-parameter Tuning (Fn203)
	6.3.1 One-parameter Tuning
	6.3.2 One-parameter Tuning Procedure
	6.3.3 One-parameter Tuning Example
	6.3.4 Related Parameters

	6.4 Anti-Resonance Control Adjustment Function (Fn204)
	6.4.1 Anti-Resonance Control Adjustment Function
	6.4.2 Anti-Resonance Control Adjustment Function Operating Procedure
	6.4.3 Related Parameters

	6.5 Vibration Suppression Function (Fn205)
	6.5.1 Vibration Suppression Function
	6.5.2 Vibration Suppression Function Operating Procedure
	6.5.3 Related Parameters

	6.6 Additional Adjustment Function
	6.6.1 Switching Gain Settings
	6.6.2 Manual Adjustment of Friction Compensation
	6.6.3 Current Control Mode Selection Function
	6.6.4 Current Gain Level Setting
	6.6.5 Speed Detection Method Selection
	6.6.6 Position Integral

	6.7 Compatible Adjustment Function
	6.7.1 Feedforward Reference
	6.7.2 Torque Feedforward
	6.7.3 Speed Feedforward
	6.7.4 Proportional Control
	6.7.5 Mode Switch (P/PI Switching)
	6.7.6 Torque Reference Filter


	7 Utility Functions (Fn***)
	7.1 List of Utility Functions
	7.2 Alarm History Display (Fn000)
	7.3 JOG Operation (Fn002)
	7.4 Origin Search (Fn003)
	7.5 Program JOG Operation (Fn004)
	7.6 Initializing Parameter Settings (Fn005)
	7.7 Clearing Alarm History (Fn006)
	7.8 Offset Adjustment of Analog Monitor Output (Fn00C)
	7.9 Gain Adjustment of Analog Monitor Output (Fn00D)
	7.10 Write Prohibited Setting (Fn010)
	7.11 Servomotor Model Display (Fn011)
	7.12 Software Version Display (Fn012)
	7.13 Vibration Detection Level Initialization (Fn01B)
	7.14 Display of Multi-Winding Drive Unit and Servomotor ID (Fn01E)
	7.15 EasyFFT (Fn206)
	7.16 Online Vibration Monitor (Fn207)

	8 Monitor Displays (Un***)
	8.1 List of Monitor Displays
	8.2 Viewing Monitor Displays
	8.3 Reading 32-bit Data in Decimal Displays
	8.4 Monitoring Input Signals
	8.4.1 Displaying Input Signal Status
	8.4.2 Interpreting Input Signal Display Status
	8.4.3 Input Signal Display Example

	8.5 Monitoring Output Signals
	8.5.1 Displaying Output Signal Status
	8.5.2 Interpreting Output Signal Display Status
	8.5.3 Output Signal Display Example

	8.6 Monitoring Safety Input Signals
	8.6.1 Displaying Safety Input Signals
	8.6.2 Interpreting Safety Input Signal Display Status
	8.6.3 Safety Input Signal Display Example

	8.7 Monitor Display at Power ON

	9 Troubleshooting
	9.1 Alarm Displays
	9.1.1 List of Alarms
	9.1.2 Troubleshooting of Alarms

	9.2 Warning Displays
	9.2.1 List of Warnings
	9.2.2 Troubleshooting of Warnings

	9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

	10 Appendix
	10.1 Connection to Host Controller
	10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01
	10.1.2 Connection to MP920 Servo Module SVA-01A
	10.1.3 Connection to OMRON’s Motion Control Unit
	10.1.4 Connection to OMRON’s Position Control Unit
	10.1.5 Connection to MITSUBISHI’s AD72 Positioning Module (Multi-Winding Drive Unit in Speed Control)
	10.1.6 Connection to MITSUBISHI’s AD75 Positioning Module (Multi-Winding Drive Unit in Position Control)
	10.1.7 Connection to MITSUBISHI’s QD75Do Positioning Module (Multi-Winding Drive Unit in Position Control)

	10.2 List of Parameters
	10.2.1 Utility Functions
	10.2.2 Parameters

	10.3 List of Monitor Displays
	10.4 Parameter Recording Table

	Index
	Symbols
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	Z

	Revision History
	Bsck Cover

