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About this Manual

This manual contains information that is required to select, design, test, adjust, and maintain X-V-MD-series
SERVOPACKs.

Keep this manual in a location where it can be accessed for reference whenever required. Manuals outlined on
the following page must also be used as required by the application.

B Description of Technical Terms

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

Term Meaning
Servomotor An SGMMYV servomotor in the -V Series.
SERVOPACK An SGDV-MD servo amplifier in the 2-V-MD Series.
Servo Drive A set including a servomotor and SERVOPACK (i.e., a servo amplifier)

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

MECHATROLINK-III communications reference used for SERVOPACK

Servo System

M-IIT Model .
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 current amplifier.

Servo Lock A state in which the motor is stopped and is in position loop with a posi-

tion reference of 0.

B IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

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



B Notation Used in this Manual

* Notation for Reverse Signals

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

Notation Example
BK =/BK

* Notation for Parameters

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

» Parameters for Numeric Settings

[ Control methods for which the parameter applies.

: Speed control : Position control : Torque control

A
( 1
Emergency Stop Torque [ Speed | [Position] [ Torque |
Pn406 . . . . .
Setting Range Setting Unit Factory Setting When Enabled Classification
0% to 800% 1%, 800 After chapge Setup

Parameter

/ Indicates the Indicates the Indicates when a Indicates the

number
minimum setting unit||parameter setting || change to the
Indicates the setting for the parameter.  |[before shipment. || Parameter will be gg’?s?i?:ﬁrion
range for the parameter. effective. '
» Parameters for Selecting Functions
Parameter Meaning When Enabled | Classification

n.00O0O Uses the absolute encoder as an

Factory settin absolute encoder.
Pno02 || Y 9] After restart Setup

n.0100 Uses the absolute encoder as an

incremental encoder. \

\ AN\
Parameter The notation “n.O000O0O” 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

(Display Example for Pn002)

Digit Notation Setting Notation
n. 9_ O0O0 Notation Meaning Notation Meaning
Toraoon provz0 [pisto ot | Proozo = st e e
o e[S | O
o provz2 i tmatolet | P03 ot bl rbe
gt 0023 | | S et emmes g .




B Documents Related to the X-V-MD Series

Refer to the following manuals as required.

Refer to these documents for ratings and characteristics.

Name

Selecting
Models and
Peripheral

Ratings and
Specifications

System
Design

Panels and
Wiring

Trial
Operation

Trial
Operation
and Servo

Maintenance
and

Devices

Adjustment LSEsSaD

2-V-MD Series

User’s Manual
MECHATROLINK-III
Standard Servo Profile
Commands

(No.: SIEP S800001 03)

>-V-MD Series

AC SERVOPACK Type A02
Safety Precautions

(No.: TOBP C710829 10)

2-V-MD Series

AC SERVOPACK Type A01
Safety Precautions

(No.: TOBP C710829 14)

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

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.

/N WARNING

/\ CAUTION

Q) PROHIBITED

€@ VANDATORY

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:

©
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Safety Precautions

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

oughly.

/A\ WARNING

Never touch any rotating servomotor parts during operation.
Failure to observe this warning may result in injury.

Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

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

Do not touch the SERVOPACK while power is supplied.

Failure to observe this warning may result in electric shock.

Do not touch the terminals soon after the power supply is turned OFF.

Residual voltage may cause electric shock.

Follow the procedures and instructions provided in the manuals for the products being used in the
trial operation.

Failure to do so may result not only in faulty operation and damage to equipment, but also in personal injury.
The multiturn 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 PnA48 in the SER-
VOPACK to be sure that it is correct.

If PnA48 is used when an incorrect value is set in the parameter PnA48, 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 cables or connectors from the SERVOPACK while the power is ON.

Failure to observe this warning may result in electric shock.

Do not damage, pull, exert excessive force on, or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.

Do not modify the product.

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

Provide appropriate braking devices on the machine side to ensure safety. 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 an instantaneous power interruption
to avoid an unexpected restart. Take appropriate measures to ensure safety against an unexpected
restart.

Failure to observe this warning may result in injury.
Connect the ground terminal according to local electrical codes (100 Q or less).
Improper grounding may result in electric shock or fire.

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




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 equipment.
» Locations subject to direct sunlight

» Locations subject to temperatures outside the range specified in the storage/installation temperature condi-
tions

* Locations subject to humidity outside the range specified in the storage/installation humidity conditions
 Locations subject to condensation as the result of extreme changes in temperature
* Locations subject to corrosive or flammable gases
* Locations subject to dust, salts, or iron dust
 Locations subject to exposure to water, oil, or chemicals
» Locations subject to shock or vibration
» Do not hold the product by the cables, motor shaft, or encoder 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, flammable gases, or
combustibles.

Failure to observe this caution may result in electric shock or fire.
» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury or malfunction.
» Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.
» Be sure to install the product in the correct direction.
Failure to observe this caution may result in malfunction.
» Provide the specified clearances between the SERVOPACK and the control panel or with other
devices.
Failure to observe this caution may result in fire or malfunction.
* Do not apply any strong impact.
Failure to observe this caution may result in malfunction.
» To prevent damage from static electricity, discharge any static electricity from your body before you
touch the SERVOPACK.

* When working on the SERVOPACK, hold the edges of the SERVOPACK board, and never touch
the surfaces of the components or the surface of the solder.

There is a risk of injury or malfunction.
» During installation, take countermeasures against static electricity, such as using an anti-static wrist
band.

There is a risk of electric shock or failure.

Vii
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®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 the servomotor/encoder relay cable and the I/O signal cables together or run them
through the same duct. Keep the servomotor/encoder cable and I/O signal cables at least 30 cm
away from each other.

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

Use shielded twisted-pair cables or screened unshielded twisted-pair cables for 1/0 signal cables
and the encoder cables.
The maximum wiring length is 3 m for I/O signal cables, 10 m for servomotor/encoder relay cables,
and 10 m for power supply cables.

Install the battery in the battery unit of the encoder cable with a battery unit.
Voltage remains in the SERVOPACK even after the power supply is turned OFF. To prevent electric
shock, do not touch the input terminals for the main circuit power supply or those for the control
power supply.
Before wiring or inspections, confirm that the SERVOPACK has completely discharged.

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

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

been completed.
* Remove detachable power supply input connectors or motor connectors from the SERVOPACK before
wiring.

Make sure that the wiring for both the main circuit power supply and control power supply is correct.
Incorrect wiring may cause damage.

Make sure that the polarity of the input power supply is correct.
Incorrect polarity may cause damage.
Always use the specified power supply voltage.
An incorrect voltage may result in fire or malfunction.

Take appropriate measures to ensure that the input power supply is supplied within the specified
voltage fluctuation range.

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

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

+ Locations subject to static electricity or other forms of noise

* Locations subject to strong electromagnetic fields and magnetic fields

» Locations subject to possible exposure to radioactivity

+ Locations close to power supplies

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

Do not reverse the polarity of the battery when connecting it.

Failure to observe this caution may damage the battery, the SERVOPACK or servomotor, or cause an explo-
sS101n.

Wiring or inspection must be performed by a technical expert.

Use a 24-VDC or 48-VDC power supply with double insulation or reinforced insulation.

Failures caused by incorrect wiring or wrong voltage application in the brake circuit may damage
the equipment or cause an accident resulting in death or injury. Follow the procedures and instruc-
tions for wiring and trial operation precisely as described in this manual.

When using a detector or a breaker for leakage current, select the appropriate one by considering
the grounding conditions and the leakage current of noise filter. For details, contact the manufac-
turer of the noise filter.

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

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




/\ CAUTION

« Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the holding 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 prob-
lems.

» Provide separate AC/DC converters for the main circuit power supply and the control power supply.
Failure to observe this caution may result in malfunction.

» Do not connect devices (such as motors or solenoids) that greatly change the load or devices (such
as electromagnetic switches) that generate surge voltages to the controller power line.
Failure to observe this caution may result in deterioration of the internal elements or a blown fuse.

B Operation

/\ CAUTION

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

» Conduct trial operation 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.

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

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

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

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

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

* When carrying out JOG operation, origin search, or EasyFFT, forcing movable machine parts to
stop does not work for forward overtravel or reverse overtravel. Take necessary precautions.
Failure to observe this caution may result in damage to the equipment.

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

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

* When not using the tuning-less function, set the correct moment of inertia ratio (Pn103).
Setting an incorrect moment of inertia ratio may cause machine vibration.

» Do not touch the SERVOPACK or servomotor while power is ON or soon after the power is turned
OFF.

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

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

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

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

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

» Do not use the holding brake of the servomotor for braking.

Failure to observe this caution may result in malfunction.

» The servomotor will decelerate to a stop if the main-circuit or the control-circuit power supply turns
OFF during operation without turning servo OFF.

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

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




B Maintenance and Inspection

/\ CAUTION

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

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

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

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

B Disposal

/\ CAUTION

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

B General Precautions

Observe the following general precautions
to ensure safe application.

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

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

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




Warranty

(1) Details of Warranty

B Warranty Period

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

B Warranty Scope
Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs
during the warranty period above. This warranty does not cover defects caused by the delivered product reach-
ing the end of its service life and replacement of parts that require replacement or that have a limited service
life.
This warranty does not cover failures that result from any of the following causes.
1. Improper handling, abuse, or use in unsuitable conditions or in environments not described in product cata-

logs or manuals, or in any separately agreed-upon specifications

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

. Abuse of the delivered product in a manner in which it was not originally intended

W\ R W N

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

6. Events for which Yaskawa is not responsible, such as natural or human-made disasters
(2) Limitations of Liability
1. Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer that arises
due to failure of the delivered product.

2. Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program
execution of the programs provided by the user or by a third party for use with programmable Yaskawa
products.

3. The information described in product catalogs or manuals is provided for the purpose of the customer pur-
chasing the appropriate product for the intended application. The use thereof does not guarantee that there
are no infringements of intellectual property rights or other proprietary rights of Yaskawa or third parties,
nor does it construe a license.

4. Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights
or other proprietary rights of third parties as a result of using the information described in catalogs or man-
uals.
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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.



Complying with European Directives

B European Directives

(€O

Model

European Directives

Harmonized Standards

EN 55011 /group 1, class A

EMC Directive EN 61000-6-2

2004/108/EC EN 61000-6-4
SERVOPACK SGDV-MD EN 61800-3

Low Voltage Directive

2006/95/EC EN61800-5-1

EMC Directive EN 55011 /group 1, class A

2004/108/EC EN 61000-6-2
Servomotor SGMMV EN 61800-3

Low Voltage Directive | EN 60034-1

2006/95/EC EN 60034-5

Xiii
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1 Outline

1.2.1 Type A01 Configurations

1.1

1.2

1.2.1

>-V-MD-series Type A01/A02 SERVOPACKSs

A 2-V-MD-series Type A01/A02 SERVOPACK can drive multiple servomotors (axes). The SERVOPACK

makes the most of machine performance to help improve productivity.

Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

Type AO01 Configurations

Power supply
SlnRgIe-QPase 100/200 VAC Host controller

Molded-case
circuit breaker
(MCCB)

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

MECHATROLINK-III 1/0 signal
Noise filter communications cable  cable
Eliminates external
noise from the
power line.

Isolated AC/DC converters Ethernet
for control power supply

Magnetic contactor

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

Insulated AC/DC
converters for
main circuit
power supply

¥ Battery case
(When an absolute

Servomotor/encoder j encoder is used.)

relay cable

Turns the brake power
supply ON and OFF.
Install a surge absorber.

Magnetic contactor

Brake DC power
supply*

Used for a servomotor
with a brake.

100/200 VAC
SGMMV Servomotor



1.2 Examples of Servo System Configurations

1.2.2 Type A02 Configurations

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

Noise filter
Eliminates

external noise from
the power line.

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

Isolated

AC/DC converter
for main circuit power

supply

Power supply
Single-phase 100/200 VAC

Isolated
AC/DC converter
for control power supply

l[e]

signal cable

Host controller

MECHATROLINK-III
communications cable
Ethernet

Al

Cc3a ca Cc3a Cc3a c3a
DQaBOS 020202020502 9§
0002 000=000=00058 000 =000 000&:
000 o goo(]ooo -IZIIZIIZIE]EIEIEIE]-EIEIEID-EIEIEIE]IZIEIIZIE]:DO
DD:..',:' o |:|""'I' |jmu:u:l |:Iunu:u:l |:|""'I' |:|un|:||:| EIIIIIEIEI EIIJIIEIEI
peg omiEo =080 =080 =050 2050 <080 <50 =00
oo FOO0DOO OO0 00 OO OO0 OO0 =5

o

O ey o
0D00DA0OM0

Servomotor/encoder relay cable

Magnetic contactor

Turns the brake power supply
ON and OFF.
Install a surge absorber.

Brake power supply*

Used for a servomotor
with a brake.

100/200 VAC

s

Battery case
(when an absolute
encoder is used.)

SGMMV Servomotor
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1 Outline

1.3.1 Servomotor

1.3 Part Names

This section describes the parts of an SGMMYV servomotor and an SGDV-MD MECHATROLINK-III com-
munications reference SERVOPACK.

1.3.1 Servomotor

This section describes the parts of a servomotor.

Motor Encoder
connector connector

Flange
Encoder
section

Output shaft

1.3.2 SERVOPACK
This section describes the parts of a SERVOPACK.

(1) Type A01 SERVOPACK

LED indicators (LK1, LK2, CN, CMERR, RUN, ALM)
LK1, LK2 (green): Light during MECHATROLINK communications.
CN (green): Lights when the SERVOPACK receives

a CONNECT command normally.
CMERR (yellow): Flashes when there is an error
for a MECHATROLINK command.
Lights when there is a communications error.
RUN (green): Flashes while one or more servos are ON.
Lights when the servos for all axes are OFF.

ALM (red): Lights when an alarm occurs.

Used for reference input signals and sequence 1/O signals.
Refer to 5.2 I/O Signal (CN1) Connections

CN31 Control power
supply connector

Connects the control power supply.
Refer to 5.1 Wiring the Main Circuit

CNB6A/CN6B Connectors
» for MECHATROLINK-III communications
Connects devices that support MECHATROLINK-III.

CN9 Personal
Refer to 5.4 Wiring MECHATROLINK-IIT Communications.

computer connector

This is an Ethernet communi-
cations connector that
connects to a personal
computer running SigmaWin+. CN11 to CN14 Servomotor/encoder connectors
Connect the servomotors and encoders.
Refer to 5.5 Connecting the Servomotor and Encoder.

CN32 Main circuit power supply connector

Connects the main circuit power supply.
Refer to 5.1 Wiring the Main Circuit and Control Power Supplies.



1.3 Part Names

(2) Type A02 SERVOPACK

LED indicator (LK1, LK2,

CN, CMERR, RUN, ALM)

LK1, LK2 (green): Lights during MECHATROLINK communications. CN31 Control power supply connector CN1 Connector for l/O signal

CN (green): Lights when the SERVOPACK receives a CONNECT Connects the control power supply.
command normally.

CMERR (yellow): Flashes when there is an error for a
MECHATROLINK command. Lights when there
is a communications error.

RUN (green): Flashes while one or more servos are ON.
Lights when the servos for all axes are OFF.
ALM (red): Lights when an alarm occurs.

CN32 Main circuit oo O0AA~ Y
power supply connector —»[rzasecooagll # Oad EUO g E.O

Connects the main circuit

power supply.

Refer to 5.1 Wiring the Main Cir-
cuit and Control Power Supplies.

Refer to 5.1 Wiring the Main Circuit
and Control Power Supplies.

Used for reference input signals
and sequence /O signals.

Refer to 5.2 I/O Signal (CN1) Con-
nections

CN9 Personal computer connector
This is an Ethernet communications

connector that connects to a personal
computer running SigmaWin+.

o Byt D00000000000000000000 00
DnRBOE 02050505050 9§
000 o 53 0 BOg 0000 8800}800 00080 BA8 T
EF 08B 00 _ 800, 00 B00-_ B00- B0
ngaf mlEn ‘:'DDEEI g =l=0 =00 =020 =0en i
DOoo oo o0 o0 o0 o0 Odg =

T B 7 = o
@DD@ K L

I CNB6A/CN6B Connectors for
MECHATROLINK-IIT communications

Connects devices that support
MECHATROLINK-III.

Refer to 5.4 Wiring MECHA-
TROLINK-III Communications.

N i e e Y |
1 TIT )

CN11 to CN18 Servomotor/encoder connectors
Connect the servomotors and encoders.
Refer to 5.5 Connecting the Servomotor and Encoder.

[}
£
=

>
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1 Outline

1.3.2 SERVOPACK

The SERVOPACK has operating status indicators and a power indicator.

* Operating Status Indicators

RUN © @ ALM
CN @ O CMERR

LNK1 @ @ LNK2

You can check the operating status of the SERVOPACK with the operating status indicators.

Indicator - .
Name Color Description Status Operating Status
Not lit. Initializing (booting)
) Flashing. Servo ON™!
RUN Green | Servo operating status
Flashes twice. | Overtravel
Lit. Servo OFF for all axes.
Not lit. Normal status for all axes
ALM Red |Servo error Flashes once. |Servo warning >
Lit. Servo alarm™? or initializing
Not lit. Power ON (phase 0)
CN Green MECHATRQLINK'IH Flashing. Waiting for a connection (phase 1)
communications status
Lit. Connection completion*3 (phases 2 and 3)
MECHATROLINK-IIT Not lit. Normal communications
CMERR | Yellow | communications error Flashes once. | Command error (CMD_ALM)
status Lit. Communications error (COMM_ALM)
No MECHATROLINK-III link
Not lit. (no MECHATROLINK-III communications
LK1 Green MECHATROLINK-IH connection)
port 1 link status -
. MECHATROLINK-III link
Lit. . . .
(electrical connection to device)
No MECHATROLINK-III link
Not lit. (no MECHATROLINK-IIT communications cable
LK2 Green MECHATROLINK-III connection)
port 2 link status -
Lit MECHATROLINK-III link

(electrical connection to device)

*1.  Servo ON status is indicated if the servo is ON for even one axis.
*2. A warning or alarm is indicated if there is a warning or alarm for even one axis.
%3, Connection completion is indicated if there is a connection for even one axis.

The lighting patterns of the operating status indicates are shown in the following table.

Status Indicator Lighting Pattern
Not lit. Always OFF.
ON
Flashing. «— >« >
OFF—ZOO ms|200 ms
ON
Flashes once. PR -
200 ms 1000 ms
OFF—
ON
Flashes twice. -— - _
200 ms|200 ms|200 ms 1000 ms
OFF—
Lit. Always ON.




1.3 Part Names

* Power Supply Indicator
You can check the status of the power supply to the SERVOPACK with the power supply indicator.

In'\clhcator Color Description Status Power Supply Status
ame
1 cireui Not lit. The main circuit power supply is OFF.
POWER | Orange Main circuit power supply ‘ _ p PPly
status Lit. The main circuit power supply is ON.

1-7
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2 Selecting Products

2.1.1 Servomotors
2.1 Model Designations

This section describes how to interpret the model numbers of servomotors and SERVOPACKs.

2.1.1 Servomotors

This section describes how to interpret the model numbers of servomotors.

1st + 2nd 3rd 4th 5th 6th 7th
digits digit digit digit digit digit
1st + 2nd digits: 3rd digit: 5th digit: Design
Rated Output Power Supply Voltage Revision Order
Code | Specification Code Specification Code | Specification
B3 33 W E |24 or48 VvDC* A [Standard
BS 5.5W * The same model is used for
B9 1w either 24 or 28 VDC. Char-
acteristics depend on the _
Al 1w main circuit voltage of the 6th digit: Shaft End
A2 20 W SERVOPACK. Code Specification
A3 30 W 2 |Straight (standard)
A Straight with flat seats
(optional)
4th digit: Serial Encoder 7th digit: Options
Code Specification Code Specification
2 |17-bit absolute 1 [No options
With holding brake
C (24 VDC, flange size:
25 X 25 mm)
2.1.2 SERVOPACKSs
This section describes how to interpret the model numbers of SERVOPACKs.
(1) Type A01 SERVOPACK
1st 2nd  3rd 4th 5th 6th
digit digit digit  digit  digit digit

SGDV — MD AO01

E 8 M3 A 02

2-2

Series Product Type Nu;|;er of Axes Design
SGDV-MD [2-V-MD Series Code | Specification Code |Specification Rg\;'dsé?n '
A01 - 4 (4 axes Options
8 |8 axes Code| Specification
C |12 axes _ X(l)tl?r?t?rig
option
Power Supply Voltage Interface Specification 02 |With mounting
Code| Specification Code Specification option
E [240r48 VDC M3 [MECHATROLINK-III




2.1 Model Designations

(2) Type A02 SERVOPACK

1st 2nd  3rd 4th 5th 6th
digit digit  digit digit digit digit

SGDV-MD A02 E 8 M3 A 01

Series Product Type Number of Axes D—_(|-:;gn
SGDV-MD[X-V-MD Series Code | Specification Code |[Specification| | | Revision Order
A02 - 8 [ axes
Options
Code|Specification
Power Supply Voltage Interface Specification — |Nol/O
Code| Specification Code Specification 01 |I/O provided.
E [24 or48 VDC M3 [MECHATROLINK-IIT

H Selecting Products



2 Selecting Products

2.2.1 SigmaJunmaSize+

2.2 Selecting Servomotors

This section describes how to select servomotors.

2.2.1 SigmadunmaSize+

Yaskawa provides the SigmaJunmaSize+ AC servomotor capacity selection program to help you easily select
AC servomotor capacities. The SigmaJunmaSize+ is a Web-based application. You can use it at the following
website: http://www.e-mechatronics.com/support/tool/servo/sgmjnmsizepls/.
The SigmaJumaSize+ does not directly support making combinations with Z-V-MD-series SERVOPACKs. To
select a servomotor capacity, select a DC power input SGDV-OOOE SERVOPACK.

* Servo Setting View Examples

Al
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i
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Al 000
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BREEEEEEEE
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150044003
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500w =013

i
A%0ee0
4510001
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T10es00
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2.2 Selecting Servomotors

2.2.2

(1)

(2)

Selection Calculations

This section describes how to make the calculations and select a servomotor for the following machine speci-
fications.

* Load speed: vy = 15 m/min ¢ Gear + coupling moment of inertia:
Mechanical Specifications * Linear motion section mass: m =250kg - =0.40 x 10 kg-m?

Linear motion sevomotor  * Ball screw length: /5= 1.0 m + Feeding times: n = 40 times/min

7] - Ball screw diameter: dg=0.02m « Feeding distance: /=0.275 m
=« Ball screw lead: Pp=0.0lm * Feeding time: fm = 1.2 s max.

\ X * Ball screw material density * Friction coefficient: £=0.2

Ball screw Gear cp=17.87x% 103 kg/m3 ¢ Mechanical efficiency: 7= 0.9 (90%)

* Gearratio: 1/2 (R=2)

Speed Diagram

UL = @ = @ =
15 n - 40 1.5(s)
( S”ee; where ta = td
m/min -
t t td Time (s)
A e ta=tm- 80 =12-60x0275 _ 45 _41=01()
tm UL 15
t | tc =1.2-0.1%2=1.0(s)

Rotation Speed

+ Load axis rotation speed n. = Lo 15 1500 (min")

P Ps ~ 0.01
* Motor shaft rotation speed Gear ratio 1/R = 1/2 (R=2)
Therefore, nvm =nc + R=1500 x 2 =3000 (min")
Load Torque
_9.8u-m-Ps _ 9.8x0.2x250x0.01 _ _
[ = 5 %900 0.43(N-m)
Load Moment of Inertia
Ps \ 001\
. L t t = = . = -4 «.m?2
inear motion section J,; =m <2nR> 250 x <2n . 2) 1.58 x 104 (kg-m2)

. _ T 1 _ = 1 _ )

Ball screw Js = 3 P-fs-ds*- R -3 x 7.87 x 103 x 1.0 x (0.02)4 - o7 0.31 x 104(kg-m2)
- Coupling Je =0.40 x 10# (kg-m?)

* Load moment of
inertia at motor shaft JL =JurtJs+Je=(1.568 +0.31 +0.40) x 104 =2.29 X 10-* (kg-m?)

Load Moving Power

2nnm - T _ 2nx 3000 x 0.43

Po=~"%0 60

=135(W)

Load Acceleration Power

2 2
_ [ 2= Ju_ [ 2¢n 2.29 X104 _
Pa = (760 nM> 2 (760 x 3000) X o1 226 (W)

H Selecting Products
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2 Selecting Products

2.2.2 Selection Calculations

(7) Servomotor Provisional Selection
B Selecting Conditions

- TL = Motor rated torque

_ (Po* Pa) _ Provisionally selected

< (P, +
2 servomotor rated output (Po + Pa)

* nm = Motor rated speed
- J. = Allowable load moment of inertia

The followings satisfy the conditions.

* Servomotor SGMJV-02A
B Specifications of the Provisionally Selected Servomotor

« Rated output: 200 (W)

* Rated motor speed: 3000 (min'l)

* Rated torque: 0.637 (N'm)

* Instantaneous peak torque: 2.23 (N'm)

« Servomotor moment of inertia: 0.259 x 10™(kg-m?)

« Allowable load moment of inertia: 0.259 x 10 x 15 = 3.885 x 10"*(kg:m?)
(8) Verification on the Provisionally Selected Servomotor

Check the following items to verify that the provisionally selected servomotor is suitable for the machine
specifications.

2nnm(Jdv + J1) 27 x 3000 x (0.259 +2.29) x 10

. . : . = + =

Required acceleration torque: Tr 60ia T 60 X 0.1

= 1.23 (N-m) <Instantaneous peak torque...Satisfactory

+0.43

2nnm(dv + Ju) _ T = 2m x 3000 x (0.259 +2.29) x 104 _
60td 60 % 0.1

= 0.37 (N-m) <Instantaneous peak torque...Satisfactory

* Required deceleration torque: Ts = 0.43

/(1.23)2 x0.1+(0.43)2%1.0+(0.37)2%0.1

* Torque effective value: Trms = / T-tat Tth' fc+7s-td = 15

= 0.483 (N-m) <Rated torque...Satisfactory

(9) Result

The provisionally selected servomotor is confirmed to be applicable.
The torque diagram is shown below.

(N-m) Torque
Speed
1.23
0.43 4
0
-0.37
0.1 10 | o1 ]
=1 >
1.5
1




2.3 Combinations

2.3 Combinations

Rotational Servomotor

. SERVOPACK Model
Model Capacity
SGMMV-B3E 33W
SGMMV-B5SE 55W
SGMMV SGMMV-B9E 1w SGDV-MDAOIEOM3AOO
(ultra-low capacity, or
low inertia) SGMMV-ALE 10w SGDV-MDA02ESM3AOO
SGMMV-A2E 20 W
SGMMV-A3E 30W

H Selecting Products
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2 Selecting Products

2.4.1 Power Supply Cables

2.4

Selecting Cables

This section describes the various cables that are required to operate a SERVOPACK.

2.4.1

Power Supply Cables

The user must provide the main circuit power supply cable and control power supply cable. Refer to 5.7.2
Main Circuit and Control Power Supply Cables for the housings, contacts, and wire sizes for the power supply

cables.

2.4.2 Servomotor/Encoder Relay Cables

Cable Name Length Model Appearance
For servomotor Im |JZSP-CVIWIO-01-E
without holding
3m |JZSP-CV1WI0-03-E 7

brake and
incremental 5m | JZSP-CVIWI0-05-E B _
encoder, no battery
case 10m |JZSP-CVIWIO-10-E
For servomotor I'm |JZSP-CVIWI0-01-E
with holding brake |3 [ jZSP-CVIWJI0-03-E
and incremental
encoder, no battery Sm |JZSP-CVIWJ0-05-E

Servomotor/Encoder | €a5€ 10m |JZSP-CVIWJ0-10-E

Relay Cables For servomotor I'm |JZSP-CVIWAO-0I-E
without holding 3m |JZSP-CVIWAO0-03-E
brake and absolute @
encoder, with 5m [JZSP-CVIWAO0-05-E =
battery case 10m |JZSP-CVIWAO-10-E
For servomotor Im [JZSP-CVIWBO0-01-E
with holding brake [ 3 m  [jZSP-CVIWB0-03-E
and absolute
encoder, with 5m |JZSP-CVIWBO0-05-E
battery case 10m |JZSP-CVIWBO0-10-E

2.4.3 1/O Signal Cables
Cable Name Length Model Appearance
Im JZSP-CSI102-1-E
Cable with Loose
Cables for /0 | Wire at One End S e e
3m JZSP-CSI102-3-E

Signals

Connector Kit

JZSP-CSI9-2-E

E

2.4.4 MECHATROLINK Communications Cables

Name Length Order No. Appearance
Cables with 02m to
Connectors ’ JEPMC-W6012-00-E  |Eg@mi——— ks
50 m
at Both Ends
MECHATROLINK- | Cables with
Il Communication | Connectors at 1? m JEPMC-W6013.00.E | smp—r— )
Cable Both Ends (With ° - -Hb- —— i
. 50 m
Ferrite Core)
Cable with Loose 0.5m to
Wire at One End som |/EPMC-W6014-0O-E

2.4.5 Ethernet Cables

Cable Name

Specifications

Ethernet Cable

100BASE-TX twisted-pair cable (category 5 or higher)




2.5 Selecting Peripheral Devices

2.5 Selecting Peripheral Devices

The user must provide the peripheral devices.

Peripheral Device

Order No.

Molded-case circuit breakers

Fuses

Magnetic contactors

Isolated AC/DC converters for main circuit power
supply

Isolated AC/DC converters for control power supply

Brake power supply

Noise filters

Surge absorbers

The user must provide suitable devices according to the sys-

tem specifications.

Note: When you select peripheral devices, confirm system specifications and refer to 5.1.5 Input Power Supply, Molded-

case Circuit Breaker, and Fuse.

H Selecting Products
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3 Specifications and Dimensional Drawings

3.1.1 Ratings and Specifications

3.1

3.1.1

Servomotors

This section provides the specifications and dimensional drawings of the servomotors.

Ratings and Specifications

Time Rating: Continuous

Vibration Class: V15

Insulation Resistance: 500 VDC, 10 MQ min.
Surrounding Air Temperature: 0 to 40°C

Excitation: Permanent magnet

Mounting: Flange-mounted

Thermal Class: 15 mm x 15 mm B (UL: A)

25 mm X 25 mm B

Withstand Voltage: 600 VAC for one minute

Enclosure: 15 mm x 15 mm: Totally enclosed, selfcooled, IP42 (except
for shaft opening)
25 mm % 25 mm: Totally enclosed, selfcooled, IP55 (exept
for shaft opening)

Drive Method: Direct drive

Surrounding Air Humidity: 20% to 80% (no condensation)

Rotation Direction: Counterclockwise (CCW) with forward run

Voltage 24 VDC/48 VDC™®
Se”°m°t°r|:'\|"£‘|’je': Sl B3E B5E BOE A1E A2E A3E
Rated Output w 33 55 11 10 20 30
Rated Torque™ ! "2 Nem 0.0105 0.0175 0.0350 0.0318 0.0637 0.0955
Instantaneous Peak | ., 00263 | 00438 | 0.0875 0.0955 0.191 0.286
Torque
Rated Current’! Arms 1.5 1.5 1.7 2.1 2.0 2.9
Instantaneous Max. | g 3.6 3.7 41 6.1 5.8 8.6
Current
Rated Speed*1 min”"! 3000
Max. Speed*1 min~! 6000
Torque Constant /':rmé 0.00814 0.0132 0.0241 0.0172 0.0358 0.0358
2.72x 107 | 4.66x 107 | 6.68x 1077
rotor Momentof |y gum2 | 4.41x10% | 7.96x 10 | 2.21 x 107 5 - S
nertia (4.07x1077) | (6.02 x 107 | (8.04 x 1077)
Rated Power Rate’! |kW/s 2.50 3.85 5.54 3.72 8.71 13.7
Rated Angular 5
o rad/s 238000 220000 158000 117000 13700 143000
Acceleration
Flange Size mm 15x15 2525

*1. These items and torque-motor speed characteristics quoted in combination with an SGDV SERVOPACK are at an
armature winding temperature of 100°C. Other values quoted are at 20°C.
*2. Rated torques are continuous allowable torque values at 40°C with an aluminum heat sink of the following dimen-

sions attached.

SGMMV-B3E, -B5E, -B9E, -A1E, -A2E: 150 mm X 150 mm X 3 mm
SGMMV-A3E : 250 mm X 250 mm X 6 mm
%3, Torque-speed characteristics differ depending on if a 24 VDC or a 48 VDC is used for the main circuit for the SER-

VOPACK.

Note: The values in parentheses are for servomotors with holding brakes.



3.1 Servomotors

(1) Torque-Motor Speed Characteristics

SGMMV-B3E
7000
= 6000
£ 00
3
@ 4000
&
< 3000
2 A B
2 2000
1000
0
0 00075 0015 00225 0.3
Torque (N+m)
SGMMV-A1E
7000
= 6000
£ 500
3 \
O 4000
&
< 3000
2 A B
2 2000
1000
0
0 004 008 012 016
Torque (N+m)
Note 1.

Motor Speed (min™)

Motor Speed (min™)

7000
6000
5000
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1000

0

7000
6000
5000
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1000

0

SGMMV-B5E SGMMV-B9E
7000
T 6000
E 5000
3
o} 4000
&
< 3000
2 A B
2 2000
1000
0
0 0015 0.03 0.045 0.06 0 0.03 006 009 0.12
Torque (Nem) Torque (Nem)
SGMMV-A2E SGMMV-A3E
7000
= 6000
E 5000
°
@ 4000
&
« 3000
o
2 2000
1000
0
0 0.08 016 024 0.32 0 0.1 0.2 0.3 0.4
Torque (Nem) Torque (N+m)

The characteristics of the intermittent duty zone differ depending on the supply voltage.

Solid lines indicate characteristics when a 48-VDC power supply is applied to the main circuit of the SERVO-
PACK, and dotted lines indicate characteristics when a 24 VDC is applied.
2. When the effective torque is within the rated torque, the servomotor can be used within the intermittent duty

zone.

(2) Holding Brake Electrical Specifications

Holding Brake Specifications
Servomotor = Brak
Holding Brake | Servomotor Rated . i Coi rake
Rated Voltage Model Output Ca[%:\:}izlty '48'%'33 Resn[g?nce Jated | ke Operation
W N o , ime
W] [Nem] (at20°C) |IAl(@t20°C)| Time [ms]| 1S
SGMMV-A1E
SGMMV-A1A 10 2.0 0.0318 320 0.075 40 100
24vDC 19 | SOMMY ASE 20 2.6 0.0637 215 0.108 40 100
SGMMV-A3E
SGMMV—A3A 30 2.6 0.0955 221.5 0.108 40 100
Note 1. The holding brake is only used to hold the load and cannot be used to stop the servomotor.

2. The holding brake release time and holding brake operation time vary depending on which discharge circuit is
used. Make sure holding brake release time and holding brake operation time are correct for your servomotor.
3. A 24-VDC power supply is not included.

H Specifications and Dimensional Drawings
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3 Specifications and Dimensional Drawings

3.1.1 Ratings and Specifications

(3) Overload Characteristics

The overload detection level is set under hot start conditions at a servomotor surrounding air temperature of

40°C.

1000

100

Detecting time (s)

0.1

1
1 |
1]
|
“\
\
N\
T\
N
AN SGMMV-BOE
10 \‘
[ SGMMV-BSE, -B5E
100 150 200 250

Torque reference (percent of rated torque)

1000

(%)

et

—

100

SGMMV-A10,-A200,-A30

ot
Lt
L

Detecting time (s)
>

A
/<

100

200 300

Torque reference (percent of rated torque)

(%)

Note: Overload characteristics shown above do not guarantee continuous duty of 100% or more output. Use a servomotor
with effective torque within the continuous duty zone of Torque-Motor Speed Characteristics.

(4) Allowable Load Moment of Inertia at the Motor Shaft

The rotor moment of inertia ratio is the value for a servomotor without a gear and a holding brake.

Servomotor Model

Servomotor Rated Output

Allowable Load Moment of Inertia
(Rotor Moment of Inertia Ratio)

B3 33 W
B5 55W
B9 11W
SGMMV- 30 times
Al 10 W
A2 20 W
A3 30 W




3.1 Servomotors

(5)

Load Moment of Inertia

The larger the load moment of inertia, the worse the movement response.
The allowable load moment of inertia (J;) depends on the motor capacity, as shown above. This value is pro-

vided strictly as a guideline and results may vary depending on servomotor drive conditions.
Use the AC servo drive capacity selection program SigmaJunmaSize+ to check the operation conditions.
The program can be downloaded for free from our web site (http://www.e-mechatronics.com/).

An overvoltage alarm (A.400) is likely to occur during deceleration if the load moment of inertia exceeds the
allowable load moment of inertia. Take one of the following steps if this occurs.

* Reduce the torque limit.
* Reduce the deceleration rate.
* Reduce the maximum speed.

Allowable Radial and Thrust Loads

Design the mechanical system so thrust and radial loads applied to the servomotor shaft end during operation
fall within the ranges shown in the table.

Allqwable Allowable LF _
Servomotor Model Radial Load Thrust Load Reference Diagram
(F) IN] Fs)Np | [l

B3 8 4 10

BS 8 4 10 LF

B9 10 4 10 "—.‘
SGMMV—- A1 34 14.5 16 I lFr

A2 44 14.5 16 R *‘*“E"E’

A3 44 14.5 16 i

H Specifications and Dimensional Drawings
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3 Specifications and Dimensional Drawings

3.1.2 Dimensional Drawings

3.1.2 Dimensional Drawings

This section provides dimensional drawings of the servomotors.

Dimensions in the dimensional drawings are in millimeters.

(1)

33to 1MW

Encoder Cable, 4 Dia.
UL20276

300+15

Motor Lead
AWG26,UL10095
or UL3266

300+15

=
23 |

Pin No.5

Pin No.6
Plug: 55102-0600

/ (Molex Japan Co., Ltd.)

Pin No.1

Pin No.2

Receptacle: 43025-0400
(Molex Japan Co., Ltd.)

| 15
3.7 ! ‘ L1 [] 004 [A 125
1 267 ‘ L2 10
1 ‘ g [0]0.04 Dia.[A]
‘ 25 5 = )
X %1 - Dé < ] Bz
‘7 777777 ] s D‘E - I 7763
| - 0«70/6
ra 2:M2 Tapped Holes, Depth 3 1, 2 ’
71 002
Model Approx. Mass
SGMMV- L L Lz [ka]
B3E2A1 58 48 21.3 0.055
B5E2A1 64 54 273 0.06
B9E2A[1 98 88 61.4 0.1
<Shaft End>
With a Flat Seat
6
o7 & @
—v =
05 ‘ 35
e u
4 Sous di.
/1 002




3.1 Servomotors

(2) 10to30W
B Servomotors without Holding Brakes

Pin No.5 Pin No.6
Encoder Cable, 4 Dia. | Plug: 55102-0600

UL20276 P 7 L / (Molex Japan Co., Ltd.)
=
iy ]

Pin No.2

-

h|cepomy| q
|

300 +30 Pin No.1

Motor Lead
AWG24,UL10095
or UL3266

e

Protective Tube

Receptacle: 43025-0400
(Molex Japan Co., Ltd.)

5 Dia., Black ‘
p 30030 |
T ‘ L
T
12 | L1 16
‘ | /] 002 |
)
s (] 2 25 | (4] 16
k=1
2
£

| p 74

I
L
|

|

I

|

|

|

I

!

I

|

]

|

I

|

I

|

&= |
[ |

|

|

I

20-0021 Dia
|
y:
&

2-M3 Tapped
Model Approx. Mass
SGMMV-— L L1 L2 [kg]
A102A01 70 54 27.5 0.13
A202A01 80 64 37.5 0.17
A302A01 90 74 47.5 0.21
<Shaft End>
Servomotors with a Flat Seat
/ 0.02
A
10
- A <
~ (——— = ‘$
| E 1
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3 Specifications and Dimensional Drawings

3.1.2 Dimensional Drawings

B Servomotors with Holding Brakes

Encoder Cable, 4 Dia.
UL20276

7 =R

300 30

Motor Lead

or UL3266
Protective Tube
5 Dia., Black

AWG24,UL10095

PinNo.5

g 5

Pin No.1

Receptacle: 43025-0400

Pin No.6

Plug: 55102-0600
(Molex Japan Co., Ltd.)

Pin No.2

(Molex Japan Co., Ltd.)

Model Approx. Mass
SGMMV- L L L2 [kg]
A102A0C 94.5 78.5 27.5 0.215
A2002A0C 108.5 92.5 37.5 0.27
A302A0C 118.5 102.5 47.5 0.31
<Shaft End>
Servomotors with a Flat Seat
/ 0.02
A
10
- A ©
—— 2 0s |75
T
J
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3.1 Servomotors

3.1.3 Mechanical Specifications
(1) Mechanical Tolerance

The following figure shows tolerances for the servomotor’s output shaft and installation area. For more details on
tolerances, refer to the external dimensions of the individual servomotor.

‘Perpendicularity between the flange face and output shaft ‘

L] 0.04
Run-out at the end of the shaft
~ 0.02
] t_ A
- | J_ ¥ [Mating concentricity
F of the flange O.D.
o[ 0.04 Dia.

(2) Direction of Servomotor Rotation

Positive rotation of the servomotor without a gear is counterclockwise when
viewed from the load. Refer to Ratings and Specifications for each series regard-

D Counterclocky ing rotation direction of the servomotor with a gear. The direction of rotation can
be reversed by changing the SERVOPACK parameters.

(3) Shock Resistance

} Vertica Mount the servomotor with the axis horizontal. The servomotor will withstand

the following vertical impacts:

« Impact Acceleration: 490 m/s’

* Impact occurrences: 2

Impact Applied to the Servomotor

(4) Vibration Resistance

Mount the servomotor with the axis horizontal. The servomotor will withstand the following vibration acceleration
in three directions: Vertical, side to side, and front to back.

Front to Back
-
Vertical

Side to Horizontal
Side
Impact Applied to the Servomotor

Servomotor Model Vibration Acceleration at Flange
SGMMV 49 m/s?
The amount of vibration the servomotor endures will vary depending on the application.
o Check the vibration acceleration being applied to your servomotor for each application.
IMPORTANT

(5) Vibration Class

The vibration class for the servomotors at rated motor speed is V15. (A vibration class of V15 indicates a total
vibration amplitude of 15 L m maximum on the servomotor during rated rotation.)

H Specifications and Dimensional Drawings
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3 Specifications and Dimensional Drawings

3.1.4 Heat Dissipation Conditions

3.1.4 Heat Dissipation Conditions
The Servomotor ratings are the continuous allowable values at a surrounding air temperature of 40°C when a
heat sink is installed on the Servomotor. If the Servomotor is mounted on a small device component, the Ser-
vomotor temperature may rise considerably because the surface for heat dissipation becomes smaller. Refer to

the following graphs for the relation between the heat sink size and derating rate.

The actual temperature rise depends on how the heat sink (servomotor mounting sec-

0 tion) is fixed on the installation surface, what material is used for the motor mounting
section, and motor speed. Always check the actual motor temperature.

10 | SGMI:AV 83/185/ 591/ 10 | SGMI\;IV A1/‘A2 100 SIGMMV}ABI
80 80 80
o
= > £
£ £ ®
T 60 < 60 3 60
|7} j73 [=}
[s] [s]
40 40 40
20 20
0 30 60 90 120 150 0 50 100 150 200 250

20
0 30 60 90 120 150
Heat Sink (mm)

Heat Sink (mm) Heat Sink (mm)

3.1.5 Holding Brake Delay Time

Holding brakes have motion delay time that varies depending on when the brake is open and when the brake is oper-
ating. The following table shows the brake delay time of each servomotor.

@

IMPORTANT

» Example, switching the holding brakes on the DC side

Make sure the holding brake delay time is correct for your servomotor.

Model Voltage Brake Release Time | Brake Operation Time
[ms] [ms]
SGMMV-A1 to A3 24V 40 100

3-10




3.2 SERVOPACKSs

3.2 SERVOPACKSs

3.2.1 Ratings

Ratings of SERVOPACKSs are as shown below.

(1) Type A01 SERVOPACK

ltem

Specification

Continuous Output Current [Arms]

11.6* (2.9 per axis)

Instantaneous Max. Output Current [Arms]

34.4* (8.6 max. per axis)

Main Circuit Power Supply*

24 VDC -10% to +15% or 48 VDC -15% to +10%

Control Power Supply

24 VDC £15%

Overvoltage Category

I

*  The continuous output current and instantaneous maximum output current are the values for one power board.

(2) Type A02 SERVOPACK

ltem

Specification

Continuous Output Current [Arms]

23.2 (2.9 per axis)

Instantaneous Max. Output Current [Arms]

50.0 (8.6 max. per axis)

Main Circuit Power Supply*

24 VDC -10% to +15% 48 VDC -15% to +10%

Control Power Supply

24 VDC £15%

Overvoltage Category

I

#* You can use either 24 or 48 VDC for the main circuit power supply. If you use a 24-VDC input, the torque-motor speed
characteristics of the servomotor will be less than the characteristics of a 48-VDC input. For details, refer to 3.1.1, (1)
Torque-Motor Speed Characteristics.

3.2.2

Basic Specifications

Basic specifications of SERVOPACKSs are shown below.

Type A0O1 SERVOPACK

Basic Specification (Common Specification) Eﬁg\‘{;\%% Eﬁg\é;\'/\lga ASOC%:‘E\(?M?SA
Number of Axes 4 axes 8 axes 12 axes

Drive Method

Sine-wave current drive with PWM control

Operating
Conditions

Surrounding Air
Temperature

0 Cto+55C

Storage Temperature

20 Cto+85C

Surrounding Air Humidity

90% RH max. (with no condensation or icing)

Storage Humidity

90% RH max. (with no condensation or icing)

Vibration Resistance

49 m/s? (with mounting option: 4.9 m/s2)

Shock Resistance

147 m/s? (with mounting option: 19.6 m/s?)

Protection Class

Pollution Degree

None * Free of corrosive or flammable gases
5 * Free of exposure to water, oil, or chemicals
* Free of dust, salts, or iron dust

Grounding Ground resistance: 100 € or less
Altitude 1,000 m or less
Other Conditions Free of static electricity, strong electromagnetic fields, magnetic fields,

and exposure to radioactivity

H Specifications and Dimensional Drawings
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3.2.2 Basic Specifications

(cont'd)
Basic Specification (Common Specification) Eﬁgxaﬂsa A?(ﬁg\él\l/\lge\ EO?II:E)\(%ICIASI?A

Low
Voltage EN61800-5-1
European | pirective

Harmonized Directives
Standards EMC | EN 55011 group 1 class A, EN 61000-6-2, EN 61000-6-4, EN 61800-3
Directive
RoHS Directive Compliant

1:5000 (At the rated torque, the lower limit of the speed control range

Speed Control Range must not cause the servomotor to stop.)

Coefficient
of Load 0% to 100% load: £0.01% max. (at rated speed)
Speed Fluctuation

Performance Regulation® | Coefficient
of Voltage | Main circuit rated voltage +10%: 0% (at rated speed)
Fluctuation

Frequency Characteristic | 1,600 Hz (J =],

Torque Control Tolerance

(Repeatability) £1%

Number of points: 8
Sequence Inputs Functions: Assigned by user
1/0 Signals (external latch, overtravel, homing signal, etc.)

Number of points: 8

Sequence Outputs Function: Brake (/BK) interlock output

MECHATROLINK-III

o References: MECHATROLINK-III standard servo profile
Communications

Communications

Ethernet

o Connection to SigmaWin+ Engineering Tool
Communications

LED Indicators POWER indicator, communications indicators, ALM indicator
Dynamic Brake None

Regenerative Processing None

Protective Functions Overcurrent, overvoltage, overload, etc.

Utility Functions Servo adjustment, alarm tracebacks, JOG operation, origin search, etc.
Service Life 50,000 hours min. (at 40°C max.)

Approximate Mass (g) (with board mounting

studs and screws, without mounting option) 262 388 S17

*  Speed regulation by load regulation is defined as follows:

No-load motor speed — Total load motor speed

Speed lation = x 100%
peed reguiation Rated motor speed °

3-12



3.2 SERVOPACKSs

(2) Type A02 SERVOPACK

Basic Specification (Common Specification)

SGDV-MD AO02E8M3A SGDV-MD AO02E8M3A01

Drive Method

Sine-wave current drive with PWM control

Surrounding Air
Temperature

0°C to +55°C

Storage Temperature

-20°C to +85°C

Surrounding Air Humidity

90% RH max. (with no condensation or icing)

Storage Humidity

90% RH max. (with no condensation or icing)

Vibration Resistance 49 m/s?
Operating Shock Resistance 147 m/s?
Conditions
Protection Class None * Free of corrosive or flammable gases
. * Free of exposure to water, oil, or chemicals
Pollution Degree 2 * Free of dust, salts, or iron dust
Grounding Ground resistance: 100 Q or less
Altitude 1,000 m or less
Free of static electricity, strong electromagnetic fields, magnetic
Others A
fields, and exposure to radioactivity
Low
Voltage EN 61800-5-1
. European Directive
Harmonized Directives
Standards EMC EN 55011 group 1 class A
Directive EN 61800-3, EN 61000-6-2
RoHS Directive Compliant
1:5000 (At the rated torque, the lower limit of the speed control range
Speed Control Range must not cause the servomotor to stop.)
Coefficient
of Load 0% to 100% load: £0.01% max. (at rated speed)
Speed Fluctuation
Regu- —
Perf lation™ Coefficient
erformance of Voltage | Main circuit rated voltage +£10%: 0% (at rated speed)
Fluctuation
Frequency Characteristic | 1,600 Hz (J;=Jyy)
Torque Control
Tolerance +1%
(Repeatability)
Number of points: 8
* Functions: Assigned by user
2 N gned by
Sequence Inputs one (external latch, overtravel, homing
I/Q signal, etc.)
Signals . .
Number of points: 8 (1 per axis)
Sequence Outputs 2 None Function: Brake (/BK) interlock
output
) MECHATROLINK-III
Cot.mmum' Communications MECHATROLINK-III standard servo profile
cations

Ethernet Communications

Connection to SigmaWin+ Engineering Tool

LED Indicators

POWER indicator, communications indicators, ALM indicator

Dynamic Brake

None

Regenerative Processing

None

Protective Functions

Overcurrent, overvoltage, overload, etc.

Utility Functions

Servo adjustment, alarm tracebacks, JOG operation, origin search,
etc.

Service Life

50,000 hours min. (at 40°C max.)

H Specifications and Dimensional Drawings
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3.2.2 Basic Specifications

(cont'd)

Basic Specification (Common Specification)

SGDV-MD A02E8M3A ‘ SGDV-MD A02E8M3A01

Dimensions (mm)

238 x120x29

Approximate Mass (g)

326 ‘335

*1. Speed regulation by load regulation is defined as follows:

No-load motor speed — Total load motor speed

x 100%

Speed regulation =

Rated motor speed

*2.  The SGDV-MDAO2E8M3AO01 provides I/O signals, but the SGDV-MDAO02ESM3A does not.



3.2 SERVOPACKSs

3.2.3 MECHATROLINK-III Function Specifications
The following table shows the basic specifications of MECHATROLINK-III.

Function

Specifications

Communication
Protocol

MECHATROLINK-III

Station Address
Setting
(Node Address)

03H to EFH (Max. number of stations: 62)
Set with parameter Pn880.

Expansion Address
Setting

MECHATROLINK-III (Axis Address)

Communication

00H to 0BH
Set in parameters Pn010 to Pn01B.

Baud Rate

100 Mbps

Transmission Cycle

250 us, 500 ps, and 1.0 ms to 4.0 ms (increments of 0.5 ms)

Number of
Transmission Bytes

32 bytes per axis or 48 bytes per axis
Selected with parameter Pn881.

Communications
Methods

Cyclic communications, event-driven communications, and
message communications

Control Method

Position, speed, or torque control with MECHATROLINK-III
communication

Reference Method
Reference Input

MECHATROLINK commands (sequence, motion, data setting/
reference, monitoring, or adjustment)

Profile

MECHATROLINK-III standard servo profile

H Specifications and Dimensional Drawings
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3.2.3 MECHATROLINK-III Function Specifications

(1)

Main Commands

CMD
Type Code Command Command Name Function
(Hex)
00 |NOP No operation Nothing is performed.
03 ID RD Read ID Reads the device ID.
04 CONFIG Setup device Enables the current parameter settings.
05 ALM RD Read_ alarm or Reads the current alarm or warning status, and the
- warning alarm history.
06 ALM CLR Clear' alarm or Clears the current alarm or warning status, and the
Common - warning alarm history.
Commands -
0D |SYNC _SET Start. schhronous com Starts synchronous communications.
munications
OE CONNECT Establish connection Requests the estabhshrpeqt of a connection and
setting of the communication mode.
OF DISCONNECT | Disconnection Requests disconnection.
ID |MEM RD Read virtual memory Reads data from virtual memory.
1E  |MEM_WR Write virtual memory Writes data to virtual memory.
20 |POS_SET Set coordinates Sets the coordinate system.
1 BRK ON Apply brake Turns the brake signal OFF and applies the holding
- brake.
2 BRK OFF Release brake Turns the brake signal ON and releases the holding
- brake.
23 SENS ON Turn sensor ON Turpg the encoder power supply ON, and gets the
- position data.
24 SENS OFF Turn sensor OFF Turns the encoder power supply OFF.
25 HOLD Stop motion Deceler'fltes an axis to a stop at the deceleration
rate set in a parameter.
30 SMON Servo status monitor Monitors the SERVOPACK status.
31 SV_ON Servo ON Turns the servo of the motor ON.
32 SV_OFF Servo OFF Turns the servo of the motor OFF.
34 INTERPOLATE | Interpolation Starts interpolation feeding.
L Starts positioning to the target position (TPOS) at
Servo 35 POSING Positioning the target speed (TSPD).
Commands :
Starts constant speed feeding at the target speed
36 |FEED Feed (TSPD).
Performs constant-speed feeding at the target
speed (TSPD). When the /EXT1 external signal is
37 EX FEED External input feed received during constant-speed feeding, position-
ing is performed to the target position from the
position where the signal was input.
Positions to the target position (TPOS) at the target
External input speed (TSPD). When the /EXT1 external signal is
39 EX _POSING tionin P received during positioning, positioning is per-
positioning formed to the target position from the position
where the signal was input.
3A  |ZRET Zero point return Performs zero point return.
3C | VELCTRL Velocity control Controls speed.
3D TRQCTRL Torque (force) control Controls torque (force).
40 SVPRM_RD Read parameter Reads the specified servo parameter.
41 SVPRM_WR Write parameter Writes the specified servo parameter.

Note: Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:
SIEP S800001 03) for details on the main commands.
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(2) Subcommands

CMD
Type Code Command Command Name Function
(Hex)
00 |NOP No operation Nothing is performed.
05 ALM RD Read alarm/wamning Reads the current alarm or warning status, and the
- alarm history.
Clear alarm/ Clears the current alarm or warning status, and the
06 ALM_CLR warning state . & ’
Servo - alarm history.
Commands
1D |MEM_RD Read virtual memory | Reads data from virtual memory.
1IE |MEM_WR Write virtual memory | Writes data to virtual memory.
30 SMON Monitor servo status Monitors the SERVOPACK status.
40 SVPRM RD Read parameter Reads the specified servo parameter.

Note: Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:
SIEP S800001 03) for details on the subcommands.

H Specifications and Dimensional Drawings
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3.2.4 Dimensional Drawings

3.2.4 Dimensional Drawings

This section provides dimensional drawings.
Dimensions in the dimensional drawings are in millimeters.
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3.2 SERVOPACKs
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3.2.4 Dimensional Drawings

B Board with Twelve Axes
» Without Mounting Option
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(M3 female threads,
effective screw depth: 4 mm)

°E - EE S
o = W
@ B - = :E
.DD%Q_.' D:: ;I:I o -
nlﬁ' H ED [
gll.#s - -
i, ﬂ..:C]'D_ o
. &00: == =
o pavld
3 il IR
SR Ot
oo
© 103 5 162 316.6 166] |9
N4
113
» With Mounting Option
Four, n5 (M4 mounting holes)
75.7
8 —
& o
© ©
©
S s g g =t
" R i ®
3 © ©
= 2
i\l) —
35 | | 10 w o 15 |
50 123

3-20



3.2 SERVOPACKSs

Type A02 SERVOPACK

115

115

65 45 5
8-3.6 dia.
® ] O.Jff Ji
== 0lk | 8 e
DDESEDDD ° \‘
L JonBO 0 Uﬂﬂ%n
[ ==
088 O = .
7DD%EEDDDDD Haﬂg g
0 oo CF —U
o 2E2 R 0o =
: DDE@D i L®]
[ o —
‘I = e
Osgod
L0 DDDDDDDIHIE[D] L
@ o ug = IHD]] D #7 9
A >4 o og &
— o os O 2
n DESg s o U
o 10 I oo
[ — 1 Oog
7DDDDDEIEB ==
p2EEtmmm O |
) alPag O 2
—DDDD SED (I
s h=s=
L0500 Y iy e
fDDDD DED H D
20
D080 ' []
e R —
olicC @< o
55 55 5

H Specifications and Dimensional Drawings

3-21



4

Installation

This section describes how to install servomotors and SERVOPACKSs.

4.1 Servomotor Installation .. .......... .. ... .. . . . ... .. 4-2
4.1.1 Servomotor Installation Environment . ........ ... ... ... ... .. . . . . . . . ... 4-2
4.1.2 Orientation . . ... ... e e 4-2
4.1.3 Installation Standards .. ............ . .. . . e 4-2
4.1.4 Connecting Servomotorto Machine ......... ... ... . ... ... .. . .. 4-3
4.1.5 Protective Structure . .. ... .. e 4-3
4.1.6 Other Precautions . .......... . . . . e 4-4

4.2 SERVOPACK Installation . .......... ... ... ... 4-6
4.2.1 SERVOPACK Installation Environment . . ......... ... ... ... ... ... ... ...... 4-6
4.2.2 Mounting the SERVOPACK . .. ... . e 4-7
4.2.3 Mounting Orientation . . ... ... ... 4-8

4.3 EMC Installation Conditions .......... ... ... ... . . . ... 4-9
4.3.1 SGDV-MDAOTEOM3ALID . ... . e e e 4-9
4.3.2 SGDV-MDAOZ2EBM3BALID . . ... .. 4-10
4.3.3 Other Precautions . ....... ... e 4-10
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4 Installation

4.1.1 Servomotor Installation Environment

4.1
4.1.1

4.1.2

4.1.3

Servomotor Installation

Servomotor Installation Environment

Surrounding air temperature: 0 to 40°C
Surrounding air humidity: 80% RH or less (with no condensation)
Altitude: 1, 000 m or less

Vibration resistance: The servomotor will withstand the following vibration acceleration in three
directions: vertical, side to side, and front to back.

Front to = A =
Back Vibration Acceleration at
1 Vertica™ " Servomotor Model Flange
G S i
Side to Side Horizontal
Impact Applied to the
Servomotor

Shock resistance: 490 m/s? at servomotor flange
Number of impacts: 2

Installation site: An environment that satisfies the following conditions

* Indoors and free of corrosive or explosive gases
» Well-ventilated and free of dust and moisture

« Facilitates inspection and cleaning

* Free of high magnetic field

Orientation

You can install the servomotor either horizontally or vertically.

Installation Standards

The motor rated specifications (rated output, rated torque, and rated speed) are the continuous allowable val-
ues at a surrounding air temperature of 40°C when servomotors are installed with heat sinks.

When a motor is mounted on a small surface, the motor temperature may rise considerably because of the lim-
ited heat radiating abilities of the surface. To restrict the temperature rise, you should either mount a heat sink
or limit the electrical, thermal, and mechanical stress on the motor (derating). Refer to 3.1.4 Heat Dissipation
Conditions for the relation between the size of the heat sink and derating. The actual temperature rise depends
on how the heat sink (motor mounting section) is fixed on the installation surface and what material is used for
the motor mounting section. Always check the actual motor temperature.

If the servomotor is covered, or if a heating element is installed near the servomotor, the motor temperature
may rise considerably. In this case, take following countermeasures.

* Reduce the load ratio.
* Reconsider the motor heat dissipation.
* Install a cooling fan to forcedly cool the motor.



4.1 Servomotor Installation

4.1.4

4.1.5

Connecting Servomotor to Machine

The end of the motor shaft is coated with anticorrosive paint. Thoroughly remove the paint prior to installa-
tion.

Align the shaft of the servomotor with the shaft of the machine, and then couple the shafts. Install the servo-
motor so that alignment accuracy falls within the following range. Vibration will damage the bearings or
encoders if the shafts are not properly aligned.

Do not allow direct impact to be applied to the shafts when installing the coupling as the encoder mounted on
the opposite end of the shaft may be damaged.

Alignment Accuracy

Measure this distance at four
different positions on the
circumference. The difference
between the maximum and
minimum measurements must be
0.03 mm or less.

(Turn together with coupling.)

Protective Structure

The servomotor protective structure” is described below.

Model Protective Structure
SGMMV-BOE 1P42
SGMMV-AOE IP55

#  Except through shaft section.

Flange

Through shaft section

This refers to the gap where
the shaft protrudes from
\ the end of the motor.

.
[ —
L shatt

E Installation
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4.1.6 Other Precautions

4.1.6
(1)

Other Precautions
Cable Stress

Do not bend or apply tension to the servomotor/encoder relay cable.
Be especially careful to wire encoder cables so that they are not subject to stress because the core wires are

very thin at only 0.2 or 0.3 mm?.

Handling Precautions for Standard Cables

The standard servomotor/encoder relay cables cannot be used in cases where high flexibility is needed, such as
when the cables themselves move or are twisted or turned. R15 min. is recommended for the bending radius of
standard cables. Use flexible cables for flexible applications.

Handling Precautions for Flexible Cables
Life of Flexible Cable

The flexible cable supports 10,000,000 or more operations of bending life with the recommended bending radius R
=90 mm under the following test conditions.

* Repeat moving one end of the cable forward and backward for 320 mm using the test equipment shown in the fol-
lowing figure.

* Connect the lead wires in parallel, and count the number of cable return motion times until a lead wire is discon-
nected. Note that one reciprocation is counted as one test.

Shifting Distance 320 mm

—
/ Ve \
/ / Shifting End
Bending l \
Radius \ Fixed End
R=0mm /
~

> Y

Note 1. The life of flexible cable differs largely depending on the amount of mechanical shocks, mounting to the cable,
and fixing methods.

2. The life of flexible cable indicates the number of bending times in which lead wires are electrically conducted
and by which no cracks and damages that affects the performance of cable sheathing are caused. Disconnecting
the shield wire is not taken into account.

Wiring Precautions

Even if the recommended bending radius R is followed in the mechanical design, incorrect wiring may cause the
early disconnection. Observe the following precautions when wiring.

Cable twisting

Straighten the flexible cables wiring.
Twisted cables cause the early disconnection. Check the indication on the cable surface to make sure that the
cable is not twisted.

Fixing method

Do not fix the moving points of the flexible cable, or stress on the fixed points may cause early disconnection.
Fix the cable at the minimum number of points. Do not put stress on the servomotor-end and SERVOPACK-
end connectors.

Cable length

If the cable length is too long, it may result the cable sagging. If the cable length is too short, excessive tension
on the fixed points will cause the early disconnection. Use a flexible cable with the optimum length.



4.1 Servomotor Installation

)

@)

« Interference between cables

Avoid interference between cables.
Interference limits the motion of flexible cable, which causes early disconnection. Keep enough distance

between cables, or provide a partition when wiring.

Connectors
Observe the following precautions:

» Make sure there is no foreign matters such as dust and metal chips in the connector before connecting.

* When you connect the connectors to the servomotor, connect the servomotor connector first. If you connect
the encoder connector first, the encoder may be damaged due to the difference in electrical potential from
the FG.

* Make sure of the pin arrangement.

* Do not apply shock to resin connectors. Otherwise, they may be damaged.

* When handling a servomotor with its cables connected, hold the servomotor or the connectors and cables
will be damaged.

* Be sure not to apply stress on the connector. The connector may be damaged by stress.

Radial and Thrust loads

Design the mechanical system so thrust and radial loads applied to the servomotor shaft end during operation
fall within the allowable ranges of each motor. Refer to 3.1.1, (6) Allowable Radial and Thrust Loads for the

allowable values.

E Installation
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4.2.1 SERVOPACK Installation Environment

4.2

4.2.1

SERVOPACK Installation

SERVOPACK Installation Environment

Surrounding air temperature: 0 to 55°C
Surrounding air humidity: 90% RH or less (with no condensation)
Altitude: 1,000 m or less

Vibration resistance: 49 m/s?
Note: The vibration resistance of a type AO1 SERVOPACK with the mounting option is 4.9 m/s?.

Shock resistance: 147 m/s?
Note: The shock resistance of a type A0l SERVOPACK with the mounting option is 19.6 m/s?.
Mounting in a Control Panel

Installation in a System

To prevent the temperature around the SERVOPACK from exceeding 55°C, take into account the size of the
control panel, the layout of the SERVOPACK, and the cooling method.

Mounting Near a Heating Unit

To prevent the temperature around the SERVOPACK from exceeding 55°C, suppress radiant heat from the
heating unit and temperature rise due to convection.

Mounting to a Location Exposed to Corrosive Gas

Take measures to prevent exposure to corrosive gas. Corrosive gases will not immediately affect the SERVO-
PACK, but will eventually cause electronic components and contactor-related devices to malfunction.

Other Locations

Do not mount the SERVOPACK in locations subject to high temperatures, high humidity, dripping water, cut-
ting oil, dust, iron filings, or radiation.

<Note>

When storing the SERVOPACK with the power OFF, store it in an environment with the following tempera-
ture and humidity:

*-20 to +85°C, 90% RH or less (with no condensation)



4.2 SERVOPACK Installation

4.2.2 Mounting the SERVOPACK

Use the following procedure to mount the SERVOPACK to the system.

(1) Mounting a Type A0O1 SERVOPACK

B SERVOPACK without the Mounting Option
Mount the SERVOPACK to the system with M3 screws according to the mounting positions of the six studs on the bottom
of the SERVOPACK.
Note: If you replace the studs on the bottom of the SERVOPACK, use metal studs with a length of at least 9 mm.

System side

M3 screws
Studs on the bottom of the SERVOPACK
(length: 9 mm min, effective screw depth: 4 mm)

B SERVOPACK with the Mounting Option
Mount the SERVOPACK to the system with M4 screws according to the four mounting holes in the SERVOPACK.

System side

E Installation
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4.2.3 Mounting Orientation

(2) Mounting a Type A02 SERVOPACK

1. Remove the spacers between the boards.

Spacer

2. Attach 8 studs (length: 5 mm or above) to the system to fit in the 8 holes in the control board.

3. Align the control board with the studs, and attach 8 studs (length: 9 mm) in the 8 holes in the
control board. Tighten the screws to connect the board.

4. Place the power board on the control board. Tighten the M3 screws to connect the board.

This concludes the mounting of the SERVOPACK.
Note: Use metal studs.

— M3 screw

FG _stud
" /(Iength: 9 mm)

System
(length: 5 mm

or above)

4.2.3 Mounting Orientation
You can install the SERVOPACK either horizontally or vertically.

Note: Secure the cable within the system so that the weight of the cable is not placed on the SERVOPACK.



4.3 EMC Installation Conditions

4.3 EMC Installation Conditions

This section gives the installation conditions that were used for the EMC certification testing for combinations
of servomotors and a SERVOPACK.

The EMC installation conditions that are given in this section were used in passing the testing that was
received by Yaskawa. The actual EMC level will depend on the actual device configuration, wiring, and other
conditions. Because these products are built into a system, the user must implement EMC measures and con-
firm compliance for the overall system.

The applicable standards are EN 55011 group 1 class A, EN 61800-3, EN 61000-6-2, and EN61000-6-4.

4.3.1 SGDV-MDAO1EOM3AOO

Shielded box
100 VAC :_ I
LH—  Noisefiter :
' |
| @ o |
|
. [24voc][ 48-voc]! @ [24-voc| ®
| Host
power || power controller power
: supply || supply |! supply 100 VAC
' ®
I @ ® | Shielded box Ferrite core
I ettt st ettt
| CN31 ICNGBA||CN6B
|
|
|

A+ | SGDV-MDAO1EOM3AOO

|CN11| |CN12| |CN13| |CN14| |CN11| |CN12| |CN13| |CN141 |CN11| |CN12| |CN13| |CN14|

®

©
©
©
©
©
©
©
©
©
©
©
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o (¢] (e] (0] O O O o o o (e] (0]

* R R R R R R R R R R R R ||
| 1 2 3 4 5 6 7 8 9 10 11 12 |
| PG PG PG PG PG PG PG PG PG PG PG PG :
Lo o o _______________ Shielded box

Symbol Cable Name Specification Remarks
0,0,0,6 100-VAC power supply cable Not shielded -

®,0 24-VDC or 48-VDC power supply cable Not shielded -

@ 24-VDC power supply cable Not shielded -
MECHATROLINK-IIT communications cable | Shielded Ferrite core, 4 turns
0,0 Servomotor/encoder relay cable Shielded -

E Installation



4 Installation
4.3.2 SGDV-MDAO2E8M3AOO

4.3.2 SGDV-MDAO2E8M3AOMN

Shielded box
100 VAC®|r '
ﬂ?l: Noise filter :
' [
(N©) @) I
|
|
| | 48-VDC ||24-VDC || Host @ 2:5\v/vDerC ®
power || power
: supply || supply | controller supply | 100 VAC
[ R —— —
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|_ R e R a
[
g | | o= M L eoem [
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[N ] .
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|
| |
| |
|| [ent] [cn12]  [cn13) [CNt4] |_CN15J [cNt6|  [CN17] [oNg ||
el - d_ -4 1L 41_Lvd1_
® ® ©) © ©) ©) [©) ©)
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+» | R R R R R R R R | !
o 2 3 4 5 6 7 8 I
I(PG? (PG? (PG? (PG? PG (PG? PG PG :
|
|
L T T shiededbox _,
Symbol Cable Name Specification Remarks
0,2,0,0 | 100-VAC power supply cable Not shielded -
®,0 24-VDC or 48-VDC power supply cable Shielded -
@ 24-VDC power supply cable Not shielded -
MECHATROLINK-III communications cable | Shielded Ferrite core, 2 turns
0,0 Servomotor/encoder relay cable Shielded -

4.3.3 Other Precautions

A shield box, which is a closed metallic enclosure, is effective as reinforced shielding against electromagnetic
interference (EMI) from SERVOPACKSs. The structure of the box should allow the main body, door, and cool-
ing unit to be attached to the ground. The box opening should be as small as possible.
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5 Wiring and Connections

5.1.1 Main Circuit Power Supply Terminals (CN32) and Control Power Supply Terminals (CN31)

5.1 Wiring the Main Circuit and Control Power Supplies

This section gives the names and specifications of the main circuit power supply terminals and control power
supply terminals.

Also this section provides general precautions for wiring and precautions for application under special envi-
ronments.

5.1.1 Main Circuit Power Supply Terminals (CN32) and Control Power Supply
Terminals (CN31)

This section gives the names and specifications of the main circuit power supply terminals and control power
supply terminals.

(1) Type A01 SERVOPACK

Connector No. Signal Pin No. Name Specification
L 1 2 Main circuit power supply input
’ pin + 24 VDC -10% to +15% or
CN32 L2 3 4 Main circuit power supply input 48 VDC -15% to +10%
pin -
4 5 Ground pin -
L1C 1 Control power supply %nput p?n + 24 VDC £15%

CN31 L2C 2 Control power supply input pin -

L 3 Ground pin -




5.1 Wiring the Main Circuit and Control Power Supplies

(2) Type A02 SERVOPACK

CN31

| @ |-

(116

oNa2s &

B8 —

LO0000000000000002

O~ 7
wlm- Lol T

cCa cC3a Cc3a cC3a cCa
DQEB0S 02 050802 08 05 9
0002 0002000 =000 2 0o0=o00E oon =
000 coggo() DDDD-DDDDDDDD-DDDD-DDDDDDDDluO
EIIgEI D- (] 000, 00 0, (TN A Y 0000, 00 0
nef miE0=U80 =080 =080 =080 =050 =050= o
O o ? O EIDEI EIUEI | | EIDEI EIDEI EIDEI |:I|:l|:|=I
e | | | | | | | l@ | | | | | | | | ©

OThe main circuit power supply terminals and control power supply terminals are circled in the figure.

Connector No. |  Signal Pin No. Name Specification
L1 1to4 Main circuit power supply input pin + 24 VDC -10% to +15% or
CN32 L2 5t08 | Main circuit power supply input pin - 48 VDC -15% to +10%
= 9,10 Ground pin -
L1C 1 Control power supply %nput p%n + 94 VDC+15%
CN31 L2C 2 Control power supply input pin -
= Ground pin -

H Wiring and Connections
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5.1.2 Main Circuit and Control Power Supply Cables

5.1.2 Main Circuit and Control Power Supply Cables

This section provides the specifications of the main circuit power supply cable and control power supply

cable.
Cable Terminals Model
Main Circuit Power Supply Cable | L1, L2, L
Control Power Supply Cable L1C,L2C, L+

Refer to the following cable specifications to make your own cables.

o

IMPORTANT .

Select a cable that can carry the rated current on three bundled lead wire pairs at a
surrounding air temperature of 40°C.

Use wires with a withstand voltage of 100 V or higher.

Use wires with an insulator outer diameter of 1.85 mm or less. You will not be able to
connect the cable to the connector if the outer diameter exceeds 1.85 mm.

If wires are bundled in PVC or placed in metal ducts, take into account the reduction in
the allowable wire current.

» Use heat-resistant wire for high surrounding air or panel temperatures.

» The main circuit power supply cable and control power supply cable must not exceed
10 m.

(1) Main Circuit Power Supply Cable Specifications

The main circuit power supply cable specifications are given below.

m Type A0O1 SERVOPACK
* Main Circuit Power Supply Pins

Connector Housing Contacts Manufacturer
Main circuit power Cable side: VHR-5N,
supply connector SERVOPACK side: BSPS-VH SVH-41T-P1.1 J.S.T. Mfg. Co., Ltd.

» Parts and Functions of the Main Circuit Power Supply Connector (CN32)

Pin No. Signal Name Specification
1, 2 L1 Main circuit power supply input pin + | 54 vDC -10% to +15% or
3, 4 L2 Main circuit power supply input pin - 48 VDC -15% to +10%

5 FG Ground pin -

Note: Connect the power supply cable to all 5 pins.
» Power Supply Capacity and Wire Size

- Input Current Capacity
Main Circuit Maxi Instant Wire Size
Power Suppl . . aximum Instantaneous
pply Continuous Rating A
24 VDC 35A 8.5A
AWG16 to AWGI1S
48 VDC 2.0A 10.5 A

Note: The input power supply capacity is the capacity per axis.
The actual input current for the main circuit power supply will be the given value multiplied by the number of servo-
motor axes you control. Select the wire size according to the number of axes that you will use.



5.1 Wiring the Main Circuit and Control Power Supplies

B Type A02 SERVOPACK
+ Main Circuit Power Supply Pins

Connector Housing Contacts Manufacturer
Main circuit power supply | Cable side: VHR-10N,
connector SERVOPACK side: B1op-vH |5V H-4IT-PL1 1.8.T. Mfg. Co., Ltd.

+ Parts and Functions of the Main Circuit Power Supply Connector (CN32)

Pin No. Signal Name Specification
1,2,3,4 L1 Main circuit power supply input terminal + | 24 VDC -10% to +15% or
56,7,8 L2 Main circuit power supply input terminal - 48 VDC -15% to +10%

9,10 FG Ground terminal —

Note: Connect the power supply cable to all 10 pins.

+ Power Supply Capacity and Wire Size

o Input Current Capacity
Main Circuit Maxi Instant Wire Size
Power Suppl : . aximum Instantaneous
pply Continuous Rating Current
24 VDC 35A 85A
AWGI16 to AWGI18
48 VDC 20A 105 A

Note: The input power supply capacity is the capacity per axis.
The actual input current for the main circuit power supply will be up to eight times the given value if you control
servomotors for eight axes.
Select the wire size according to the number of axes that you will use.

E Wiring and Connections
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5 Wiring and Connections

5.1.2 Main Circuit and Control Power Supply Cables

(2) Control Power Supply Cable Specifications

The control power supply cable specifications are given below.

B Control Power Supply Connector (CN31)

Connector Housing Contacts Manufacturer
Cable side: VHR-3N,
Type A01 SERVOPACK side:
g:::rt]reocltg?wer supply B3PS-VH, SVH-41T-P1.1 J.S.T. Mfg. Co., Ltd.
Type A02 SERVOPACK side:
B3P-VH

B Parts and Functions of the Control Power Supply Connector (CN3)

Terminals Signal Name Specification
1 L1C Control power supply input terminal +
P ppy_ P : 24 VDC +15%
2 L2C Control power supply input terminal -
3 FG Ground terminal -
B Power Supply Capacity and Wire Size
+ Type A01 SERVOPACK

SERVOPACK Model Power Supply Capacity Power Supply Cable Wires

SGDV-MDAO1E4M3A (4 axes) 1.6 A min

SGDV-MDAO1E8M3A (8 axes) 1.7 A min AWG16 to AWG20

SGDV-MDAO1ECM3A (12 axes) 1.9 A min

» Type A02 SERVOPACK

Current Capacity [A] Power Supply Cable Wires

20A AWG16 to AWG20




5.1 Wiring the Main Circuit and Control Power Supplies

5.1.3 Typical Main Circuit Wiring Example

Take the following points into consideration when designing the power ON sequence.

* You must design the system to turn OFF the main circuit power supply when a servo alarm is detected.
+ Select the power supply specifications for the parts according to the input power supply.

o

IMPORTANT

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

When you turn OFF the power, first turn OFF the power for the main circuit and then
turn OFF the control power.

Provide separate AC/DC power supplies for the main circuits and for controls.

Use a power supply with double insulation or reinforced insulation that is certified for
safety standards.

Do not connect devices to the control power line that have large load fluctuations,
such as motors or solenoids, or devices that have surge voltages, such as switches.
Otherwise, internal elements may deteriorate and fuses may blow.

Design a sequence to turn OFF the power supplies to the SERVOPACK if you detect
a SERVOPACK error at the host controller.

Always use molded-case circuit breakers or fuses to protect the servo system.

The SERVOPACK does not have a built-in protective circuit for grounding. To build a
safe system, use an earth-leakage breaker for ground protection together with a
molded-case circuit breaker.

Always turn ON and OFF the power supplies to the SERVOPACK on the input (AC)
sides of the main circuit power supply and the control power supply.

Do not frequently turn ON and OFF the main circuit power supply or the control power
supply.

Frequently turning power ON and OFF will causes elements in the SERVOPACK to
deteriorate.

The typical main circuit wiring examples are shown below.

/\ WARNING

» Voltage remains in the SERVOPACK even after the power supply is turned OFF. To prevent electric shock,
do not touch the input terminals for the main circuit power supply or those for the control power supply.

Before wiring or inspections, confirm that the SERVOPACK has completely discharged.

E Wiring and Connections
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5 Wiring and Connections

5.1.3 Typical Main Circuit Wiring Example

2¢ 100 VAC
T
SERVOPACK
1QF -2 Isolated AC/DC
converter for main CN11 to
circuit power suppl .
T p pply 1CN32 CN1LIJZI ;_
1KM 2 V9>
3 W10SsS>— |
i L4 FG4 > — |
5
o % .
o PS 2>
é K8 PS 7 >——
9 +5V 8 S>—— 1+
10 GND3 >———+——
(open) FG 6> L]
FG 1 >—E‘j—
Isolated AC/DC ::':
converter for control
circuit power supply CN31
1
I
3
1Ry"2
™ X
Main circuit  Main circuit 1PL
power supply power supply 1KM
N OFF 1Ry?
1KM 1SA
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise filter 1PL: Indicator lamp
1KM: Magnetic contactor 1SA: Surge absorber

(for main power supply)

* 1. The box (O) is replaced by a number. For a type AO1 SERVOPACK, the number is 4. For a type A02 SERVO-
PACK, the number is 8.

* 2. Set safety circuits to turn OFF the main circuit supply of the SERVOPACK (turn OFF 1Ry) from the host controller
if an alarm occurs.



5.1 Wiring the Main Circuit and Control Power Supplies

5.14

(1)

(2)

5.1.5

Power Losses

The following table shows the SERVOPACK’s power losses.

Main Circuit Power Supply of 24 VDC

servorack Mot | o0ttt St | v o Cosa | condi
SGDV-MDAO1E4M3A 12 14 26 Sfézd operation for four
SGDV-MDAO1ESM3A 24 16 40 Ssgsd operation for eight
SGDV-MDAOIECM3A 36 18 54 Efézd operation for twelve
SGDV-MDAO02ESM3A 20 16 36 5;;:‘1 operation for eight
Main Circuit Power Supply of 48 VDC

SERVOPACK Model | 5ol SOl | Power Loss (V]| Loss V] | Conditions)
SGDV-MDAO1E4M3A 13 14 27 1:;;:(1 operation for four
SGDV-MDAOIESM3A 25 16 41 ngzd operation for eight
SGDV-MDAOIECM3A 37 18 55 Sfézd operation for twelve
SGDV-MDAO02ESM3A 20 16 36 Ssgsd operation for eight

Input Power Supply, Molded-case Circuit Breaker, and Fuse

Use input power supplies that meet the following conditions.

* The main circuit power supply must be a 24-VDC or a 48-VDC power supply.
* The control circuit power supply must be a 24-VDC power supply.

* The main circuit power supply and the control power supply must be two separate input power supplies.
* Power supplies must have double or reinforced insulation that conforms to safety standards.

» Power Supply Capacity and Wire Size

Maximum L Current Capacity per Axis
Main Circuit |  Applicable Mg&’;pclgcg:;%ﬁir ——— Maximum | Power Supply
Power Supply Servomotor per Axis* [W] Rating [A] Instantaneous Cable Wires
Capacity [W] 9 Current [A]
11 169 2.0 8.5
24 VDC 30 165 35 85 AWG16 to
11 169 1.0 4.5 AWGIS
48 VDC 30 411 2.0 10.5

#  The value that is given is for the maximum instantaneous load.
Note: The specified maximum applicable servomotor capacity, specified power supply capacity, and specified input cur-
rent capacity for the main circuit power supply are per axis. The power supply capacity will be the given value mul-

tiplied by the number of controlled motor axes.
» Molded-case Circuit Breaker and Fuse Capacities

Select the molded-case circuit breaker and fuse for the AC side of the input power supply according to the
power supply specifications that you will use.

E Wiring and Connections
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5 Wiring and Connections

5.1.6 General Precautions for Wiring

5.1.6 General Precautions for Wiring

from intersystem faults.
Install a ground fault detector.
IMPORTANT The SERVOPACK does not have a built-in protective circuit for grounding.
To configure a safer system, install a ground fault detector against overloads and
short-circuiting, or install a ground fault detector combined with a molded-case circuit
breaker.
* Do not turn the power ON and OFF more than necessary.
» Do not use the SERVOPACK for applications that require the power to turn ON and
OFF frequently. Such applications will cause elements in the SERVOPACK to dete-
riorate.
» As a guideline, at least one hour should be allowed between the power being
turned ON and OFF once actual operation has been started.

0 » Always use a molded-case circuit breaker (1QF) or a fuse to protect the servo system

To ensure safe, stable application of the servo system, observe the following precautions when wiring.
Design and arrange the system so that each cable will be as short as possible.

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

* The maximum wiring length is 3 m for I/O signal cables, 10 m for servomotor/encoder relay cables, and 10
m for power supply cables.

Observe the following precautions when wiring the ground.

* Use a cable as thick as possible.

* Ground to a ground resistance of 100 € 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?. Do not impose excessive bending force or ten-
sion.




5.2 1/0 Signal (CN1) Connections

5.2

5.2.1

(2)

I/O Signal (CN1) Connections

This section gives the names and functions of the I/O signal pins, as well as connection examples.

Note: This information applies only to the SGDV-MD A01EOM3AOO and SGDV-MD A02E8M3AO01.

I/O Signal Names and Functions

The I/O signals are used for the following functions.

* Homing
* Overtravel

* Latching the feedback position with an external signal input
* Controlling the servomotor brake power supply

Input Signals
Refer-
Signal Pin No. Name Function ence
Section
Can be allo- | Homing deceleration Connects the deceleration limit switch for
/DEC i ) . 5.3.1
cated. switch signal homing.
} o With overtravel prevention: Stops servomotor
P-OT Can be allo- | Forward run p mh.lb.lted’ when movable part travels beyond the allow- | 5.3.1
N-OT cated. Reverse run prohibited .
able range of motion.
/[EXT1 to Can be allo- . Connects the external signals that latch the
J[EXT3 cated. External latch signals 1 to 3 current feedback pulse counter. 3.3.1
Control power supply input for sequence sig-
Control ly fi nals
+24VIN 6 connoncn oo PPPYIOT | Operating range: +21.6 V 0 +26.4 V 5.24
. £ Note: The 24 VDC power supply is not
included.
Output Signals
Refer-
Signal Pin No. Name Function ence
Section
1-2,3-4,
14-15,
17-18, Controls the brake. The brake is released when
/BK 19-20, Brake output signal . ' 7.3.4
the signal turns ON.
21-22,
23-24,
25-26

E Wiring and Connections
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5 Wiring and Connections

5.2.2 1/O Signal Connector Specifications

5.2.2 1/0O Signal Connector Specifications

This section gives the specifications of the I/O signal connector.

(1) /O Signal Connector

Connector Housing Case Manufacturer

Cable side: 10126-3000PE,

SERVOPACK side: 10226-62M2pL. | 10326-52A0-008 | 3M Japan Limited

1/0 signal connector

(2) /0 Signal Connector Pin Arrangement

Pin No. Signal 1/0 Name (Applicable Axis)
1 /SO-0(+) (0] Brake output signal 0 +
2 /SO-0(-) (0] Brake output signal 0 -

3 /SO-1(+) o Brake output signal 1 +
4 /SO-1(-) (0] Brake output signal 1 -
5 /SI-0 I Sequence input signal 0*
S| N | 1|t e
7 /SI-1 I Sequence input signal 1"
8 /81-2 I Sequence input signal 2°
9 /SI-3 I Sequence input signal 3"
10 /S1-4 I Sequence input signal 4"
11 /SI-5 I Sequence input signal 5"
12 /S1-6 I Sequence input signal 6"
13 /SI-7 I Sequence input signal 7"
14 /SO-2(+) (0] Brake output signal 2 +
15 /SO-2(-) o Brake output signal 2 -
16 - - -

17 /SO-3(+) (¢} Brake output signal 3 +
18 /SO-3(-) o Brake output signal 3 -
19 /SO-4(+) (0] Brake output signal 4 +
20 /SO-4(-) o Brake output signal 4 -
21 /SO-5(+) (¢} Brake output signal 5 +
22 /SO-5(-) o Brake output signal 5 -
23 /SO-6(+) (¢} Brake output signal 6 +
24 /SO-6(-) o Brake output signal 6 -
25 /SO-7(+) (¢} Brake output signal 7 +
26 /SO-7(-) o Brake output signal 7 -

*  You can use Pn590 to Pn596 to assign the POT, NOT, DEC, EXT1 to EXT3, and /BK signals to sequence 1/O signals 0
to 7. For information on assigning functions to input signals, refer to 5.3 I/O Signal Assignments.



5.2 1/0 Signal (CN1) Connections

5.2.3 Example of I/0O Signal Connections

The following diagram shows a typical connection example.

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

SERVOPACK
Control power supply
for sequence signal 24 V* +24VIN) 6 47kQ
L
Sequence input signal 0 SI-0 ] 5 ﬂ:(
(BT
»>————— Brake
421 K: 2 l BK-1(-) (Brake released when ON)
+24V* +24VIN) 6 4TKQ
L
Sequence input signal 1 SI-1 7 H:K:
3| BK-2 (+)
SIZILC 4i BK-2 (-)
+24V* +24VIN) & 4TKQ
L
Sequence input signal 2 T SI-2 8 H:K:
14| BK-3 (+)
SIZILC 15i BK-3 (-)
+24 V¥ +24VIN) 6 45‘2
L
Sequence input signal 3 SI-3 ] 9 HIK:
17| BK-4 (+)
SIZILC 13i BK-4 (-)
+24V* +24VIN) 6 4TKQ
L
Sequence input signal 4 Sl-4 ] 10 HIK:
19 BK-5 (+)
>—
SIZILC 20i BK-5 (-)
+24V* +24VIN) 6 4TKO
L
Sequence input signal 5 SI-5 ]11 H:K
21| BK-6 (+)
SIZIK_ 22[ BK-6 (-)
+24 V* +24VIN) 6 4:|-7 kQ
input signal 6 T ) 95
Sequence input signal 6 T SI-6 J12 —>
23| BK-7 (+)
¥ 2alokro
+24 V¥ +24 VINJ 6 4:|-7 kQ
nput signal 7 T ) 93
Sequence input signal 7 T SI-7 )13 -
25| _BK-8 (+)
=K 26l;
BK-8 (-
SIZ—> 26 ¢)

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

tion.

E Wiring and Connections
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5 Wiring and Connections

5.2.4 Sequence Input Circuit

5.2.4 Sequence Input Circuit
(1) Photocoupler Input Circuit

CN1 connector pin 2 is described below.

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

result.
Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
24VDC  [+24 VIN4T KO 3 24 VDC +24 VIN4.7 KQ

IE [ For examp;;EXT SMS:K: A [ For exampE’EXT SHS:K:

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

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

Note 1. The connection examples in 5.2.3 Example of /0 Signal Connections use sinking circuits.
2. The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit

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

[_':[:] yazl [ L [_E[:] vzl [

_ﬁ —>
Input Signal Polarities Input Signal Polarities
. Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) 0V Close ON High () YRY Close
level level
OFF High (H) 2V Open OFF Low (L) 0V Open
level level




5.2 1/0 Signal (CN1) Connections

5.2.5 Sequence Output Circuit

The signal output circuit from the SERVOPACK is described below.

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

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

(1) Photocoupler Output Circuit

The brake signal (/BK) output signal uses a photocoupler output circuit. Connect a photocoupler output circuit
through a relay circuit or line-receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK 5 to 24 VDC el SERVOPACK 510 12 VDG
elay

o N A

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

E Wiring and Connections
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5.3.1 1/O Signal Setting Parameters

5.3 1/O Signal Assignments

You can assign the overtravel signals, homing deceleration switch, external latch, and brake output signals to
the CN1 sequence 1/O signals.

5.3.1 1/O Signal Setting Parameters

Parameter to Set Assigned Signal Function Sequence Input Signal Pin Numbers
Pn590 Positive overtravel signal (P-OT) Sor7to13
Pn591 Negative overtravel signal (N-OT) Sor7to13
Pn592 Homing deceleration switch signal (/DEC) |5 or 7 to 13
Pn593 External latch signal 1 (/EXT1)
Pn594 External latch signal 2 (/EXT2) Sor7to13
Pn595 External latch signal 3 (/EXT3)
Pn596 Brake output signal (/BK) ;;12,902-;‘3-1246-15’ 17-18, 19-20, 21-22, 23-

Note 1. The above parameters are set for each axis.
2. Turn the power supply OFF and ON again or use the CONFIG command to enable the settings.

5.3.2 Parameter Settings

(1) Input Signal Function Assignments
The following table gives the setting of parameters Pn590 to Pn595.

Parameter Meaning When Enabled | Classification

n.0000

[factory setting] P-OT signal assignment disabled.

P-OT signal assigned. Positive drive is enabled
when the signal is low.

Pn590 n. 1000 After restart Setup

n.2000 P-OT signal assigned. Positive drive is enabled
’ when the signal is high.
E}.aOCItZ(I)Ir:lyEIS etting] N-OT signal assignment disabled.

N-OT signal assigned. Reverse drive is enabled

ith n.1000 when the signal is low.

After restart Setup

N-OT signal assigned. Reverse drive is enabled

n.2000 when the signal is high.
n.0O000 . . .
[factory setting] /DEC signal assignment disabled.
e n. 1000 /DEC signal assigned. Signal is ON for low level. After restart Setup
n.2000 /DEC signal assigned. Signal is ON for high level.
n.0O000 . . .
[factory setting] /EXT1 signal assignment disabled.
il n. 1000 /EXT]I signal assigned. Signal is ON for low level. After restart | Setup
n.2000 /EXT1 signal assigned. Signal is ON for high level.
n.0000 . . .
[factory setting] /EXT?2 signal assignment disabled.
e n 10000 /EXT?2 signal assigned. Signal is ON for low level. Alfter restart Setup
n.2000 /EXT2 signal assigned. Signal is ON for high level.
n.000O0 . . .
[factory setting] /EXT3 signal assignment disabled.
R n. 1000 /EXT3 signal assigned. Signal is ON for low level. After restart Setup

n.2000 /EXT3 signal assigned. Signal is ON for low level.




5.3 1/0 Signal Assignments

(2)

Input Signal Pin Assignments

Use parameters Pn590 to Pn595 to assign I/O signal connector pins 5 and 7 to 13.

Parameter Meaning Pin No. | When Enabled | Classification
n.O0O00 Selects sequence input signal /SI-0. 5 After restart Setup
n.O00O01 Selects sequence input signal /SI-1. 7 After restart Setup
n.O00O0O2 Selects sequence input signal /SI-2. 8 After restart Setup
Pn590to | N-000103 Selects sequence input signal /SI-3. 9 After restart | Setup
Pn595 n.O000O4 Selects sequence input signal /SI-4. 10 After restart Setup
n.O00O0O5 Selects sequence input signal /SI-5. 11 After restart Setup
n.O000O6 Selects sequence input signal /SI-6. 12 After restart Setup
n.O00O0O7 Selects sequence input signal /SI-7. 13 After restart Setup

Output Signal Function Assignments

The following table gives the setting of the Pn596 parameter.

Parameter Meaning When Enabled | Classification
n.0000 . /BK signal assignment disabled.
Pn596 [factory setting] After restart | Setup
n. 1000 /BK signal assignment enabled.

Output Signal Pin Assignments

The assignments for the /BK-0 to /BK-7 sequence output signals are set with the Pn596 parameter.

Parameter Meaning Pin No. | When Enabled | Classification

n.O00O00 Selects sequence input signal /SO-0. 1-2

n.O00O01 Selects sequence input signal /SO-1. 3-4

n.O00O0O2 Selects sequence input signal /SO-2. 14-15
n.O0O0O3 Selects sequence input signal /SO-3. 17-18

Pn596 After restart Setup

n.O000O4 Selects sequence input signal /SO-4. 19-20
n.O0O0O5 Selects sequence input signal /SO-5. 21-22
n.O0006 Selects sequence input signal /SO-6. 23-24
n.O00O0O7 Selects sequence input signal /SO-7. 25-26

E Wiring and Connections
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5 Wiring and Connections

5.4 Wiring MECHATROLINK-III Communications

The following diagram shows an example of connections between a host controller and a SERVOPACK using.

MECHATROLINK-III communications cables (CN6A, CN6B).

@} MP2300 SVC-01 O

| ALY

oo
538 O —

a
0
Bm

&

000 o

0005000

oo Ea]ﬁl
0000
(=]

A

000 20005000 50004501

gigo@=-

g0 g0 g0 g0 g0 gO RO

s00000e0000000000
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0

%

For removing the MECHATROLINK-III communications cable connectors from the SERVOPACK, refer to

the following procedure.
Slide the lock injector of the connector to the SERVOPACK side to unlock and remove the MECHA-

TROLINK-III communications cable connectors.

Lock injector

N\

1. Slide the lock injector to |
the SERVOPACK side. \

o], ||¥

2. Remove the connector
/ while the lock injector is
ﬁ ®@ slid to the SERVOPACK

side.

SERVOPACK

Note: The MECHATROLINK-III communications cable connector may be damaged if it is removed without being
unlocking.
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5.5 Connecting the Servomotor and Encoder

5.5

This section describes the connection signal (CN11 to CN18) names and functions and cable specifications for

Connecting the Servomotor and Encoder

the servomotor and encoder. It also provides connection examples.

5.5.1

Names and Functions of Servomotor and Encoder Connection Signals

This section provides the names and functions of servomotor and encoder connection signals (CN11 to

CN10).

(1) Type A01 SERVOPACK

Connector No. Symbol Pin No Name Specification
PS 2 Differential serial signal + Encoder differential serial signal
7 Differential serial signal - mput
PG 8 Encoder power supply +
5V Encoder power supply (+5 V)
GND 3 Encoder power supply -
Servomotor connection pin for
U 5
phase U
CNI11 to CN14 - - )
Servomotor connection pin for Connect these pins to the
v 9
phase V servomotor.
W 10 Servomotor connection pin for
phase W
6 Connect these pins to the harness
FG 1 Ground pin shield and servomotor ground
7 terminal.

E Wiring and Connections
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5 Wiring and Connections

5.5.2 Servomotor/Encoder Relay Cable Specifications

(2) Type A02 SERVOPACK

5.5.2

e oz oY
O] e cE I3|:|.<_CN18
0. 808k
: Eiguuug%ggnuq_CN17
S Osg o
G2 OB,
00 o 2800 | Je——onis
L-g8ogEtn
Suuunn‘gﬁ'éﬂ
© L o8| je—owm
g 0S8 0
o3 08 fho Je—ome
y| SEmiEon
885, OEE éﬁﬂ | CN12
ﬂ %“’” o0 CN11
o | —
e O oofo EI|:|
) o : o "o

Connector No. Symbol Pin No. Name Specification
PS 2 Differential serial signal + Encoder differential serial signal
7 Differential serial signal - nput
PG 8 Encoder power supply +
S5V Encoder power supply (+5 V)
GND 3 Encoder power supply -
Servomotor connection pin for
U 5
phase U
CNI11 to CNI18 — )
v 9 Servomotor connection pin for Connect these pins to the servo-
phase V motor.
W 10 Servomotor connection pin for
phase W
6 Connect these pins to the harness
FG 1 Ground pin shield and servomotor ground ter-
1 minal.

Servomotor/Encoder Relay Cable Specifications

This section gives the servomotor/encoder relay cable specifications.

Refer to 2.4.2 Servomotor/Encoder Relay Cables for the model numbers of the servomotor/encoder relay

cables.

B Servomotor Connectors

Connectors Housing Contacts Manufacturer
Cable side: 43025-1000,
Type A0l SERVOPACK side:
Servomotor Connectors | 43045-1002, 43030-0003 Molex Japan Co., Ltd.
Type A02 SERVOPACK side:
43045-1014

B Wire Sizes and Lengths
We recommend a wire size of AWG20 to AWG24.

The wire length must be 10 m max.
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5.5.3 Servomotor and Encoder Connection Examples

(1)

(2)

This section provides examples of connections between the SERVOPACK and encoder.

Using as an Incremental Encoder

Incremental encoder

SERVOPACK

CN11 to CN1O"1

5

)

W=

AR\

Bls < e
S |o

*2

*2

ps,) 2

Psy) 7

PG5V, 8

PGOV ) 3

(Shell)

*1. The box (O) is replaced by a number. For a type AO1 SERVOPACK, the number is 4. For a type A02 SERVOPACK,

the number is 8.

=,

A

Shielded wire Shielded wire

Connector
shell

4

T

®2, : represents shielded twisted-pair wires.

,

v

Using as an Absolute Encoder

Absolute encoder

SERVOPACK

CN11 to CN10O"1

5

(W=

*2

Output line-driver
SN75ALS174
or the equivalent

(Shell)

wire

*1. The box (O) is replaced by a number. For a type A01 SER@OPACK, the number is 4. For a type A02 SERVOPACK,

the number is 8.

=,

A

Shielded

Shielded
wire

4

Connector
Ashell

h

*2, : represents shielded twisted-pair wires.

g’

*3.  When using an absolute encoder, provide power by installing an encoder cable with a JUSP-BAO1-E Battery Case.

5.5 Connecting the Servomotor and Encoder

H Wiring and Connections
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5.5.4 Battery Replacement

battery case specified by Yaskawa. Refer to 2.4.2 Servomotor/Encoder Relay Cables

o « If you use the encoder as an absolute encoder, use one of the encoder cables with a
for the model numbers of the cables.

IMPORTANT

5.5.4 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).

Parameter Meaning When Enabled | Classification
n.0OO0 Outputs the alarm A.830 when the battery voltage
[Factory drops.
Pn008 |setting] After restart Setup
n.0004 Outputs the warning A.930 when the battery voltage
drops.
* If Pn008.0 is set to 0

The battery voltage is monitored for approx. 4 seconds after the control power supply has been ON for
approx. 5 seconds.

No battery-related alarm will be displayed even if the battery voltage drops below the specified value after
these 4 seconds.

* If Pn008.0 is set to 1
The battery voltage is monitored for continuously after the control power supply has been ON for approx. 5

seconds.
ON
Control power OFF
1
| 5smax. i 4s i
—r P!
1 1 1
Al A.830 ! ! Battery :
arm A. i ) . i
~ i voltage being
(Pn008.0 = 0) E Nonitored
1 1
i i
Warning A.930 ! ! Battery voltage
(Pn008.0 = 1) being monitored
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5.5 Connecting the Servomotor and Encoder

(1) Battery Replacement Procedure
1. Turn ON the control power supply of the SERVOPACK only.
2. Open the battery case cover.

@ Open the cover.
#7777 To the SERVOPACK

3. Remove the old battery and mount the new JZSP-BAO1 battery as shown below.

Encoder Cable
To the SERVOPACK

(@ Mount the JZSP-BA01 battery.

4. Close the battery case cover.

® Close the cover.

-

,27 77>~ Tothe SERVOPACK
<

5. Atfter replacing the battery, turn OFF the control power supply to clear the absolute encoder
battery error alarm (A.830).

Turn ON the control power supply again.
Check that the alarm display has been cleared and that the SERVOPACK operates normally.

No

(which includes disconnecting the encoder cable), the absolute encoder data will be

o If the SERVOPACK control power supply is turned OFF and the battery is disconnected
deleted.

IMPORTANT

E Wiring and Connections
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5 Wiring and Connections

5.6.1 Wiring for Noise Control

5.6 Noise Control and Measures for Harmonic Suppression

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

5.6.1 Wiring for Noise Control

nism to prevent noise interference.
» The SERVOPACK uses high-speed switching elements in the main circuit. Therefore
IMPORTANT peripheral devices may receive switching noise. If the equipment is to be used near
private houses or if radio interference is a problem, take countermeasures against
noise.

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

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

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

* Position the input reference device and noise filter as close to the SERVOPACK as possible.
 Always install a surge absorber in the relay, solenoid and electromagnetic contactor coils.

* Do not share the power supply with an electric welder or electrical discharge machine. When the SERVO-
PACK is placed near a high-frequency generator, install a noise filter on the input side of the power supply
cables. For the connection method for the noise filter, refer to 5.6.1, (1) Noise Filter.

* Perform the grounding measures correctly. For the grounding measures, refer to 5.6. 1, (2) Correct Grounding.

(1) Noise Filter

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

The following is an example of wiring for noise control.

3 AC/DC converter for SERVOPACK
Noise filter main circuit power supply CN32 CN11to 104
AC power - Lt v
suppl
pply L o i L2 Vo>
2.0 mm? min,| AC/DC converter for >
control power supply CN31 w
L1C L Y —
L2C
2.0 mm? min.
— L
CN1
]

I T I - - 1 - - ® Operation relay sequence
R et il R - - 1 - - ® Signal generation

SA

[
|
i
I
i
T
i
i
|
i
[
i
!
| 2.0 mm? min.
|
|
i
i
I
i
i
i
i
|
i
[
i
|

3 o -
\> Noise filter AC/DC converter circuit (20“ mﬂluded)
o
N //\ I |
v
2.0 mm?2 min. 0.5 mm?
S M —~h M

(Ground plate)
*1
Ground: Ground to an independent ground

*1.  For ground wires connected to the ground plate, use a thick wire (preferably, plain stitch copper wire).

*2, i should be twisted-pair wires.

%3, When using a noise filter, follow the precautions in 5.6.2 Precautions on Connecting Noise Filter.

x4, The box (O) is replaced by a number. For a type AO1 SERVOPACK, the number is 4. For a type A02 SERVOPACK,
the number is 8.
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5.6 Noise Control and Measures for Harmonic Suppression

(2)

5.6.2

Correct Grounding

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

Grounding the Motor Frame

If the servomotor is grounded through the machine, switching noise current will flow from the main circuit of
the SERVOPACK through the floating capacitance of the servomotor. To prevent the adverse effects of
switching noise, always connect the motor frame terminal (FG) on the servomotor to the ground pin - on the
servomotor connector.

Noise on the I/O Signal Cable

If the 1/0 signal cable picks up noise, ground the 0 V line (SG) of the I/O signal cable. If the servomotor/
encoder relay cable is placed in a metal conduit, ground the conduit and its junction box. For all grounding,
ground at one point only.

Precautions on Connecting Noise Filter

This section describes the precautions on installing a noise filter.

Noise Filter Brake Power Supply

If using a servomotor with a holding brake, use the following noise filter on the brake power supply input.

Model: FN2070-6/07 (Manufactured by SCHAFFNER Electronic.)

Precautions on Using Noise Filters

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 D L Noise
Filter Filter
Ground plate Ground plate
L Noise ¢ L Noise [?
Filter Filter
= !
/77 —~ /77 ‘
Ground plate Ground
v v plate + 4 i v

S,

Separate these circuits.

E Wiring and Connections
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5 Wiring and Connections

5.6.2 Precautions on Connecting Noise Filter

Separate the noise filter ground wire from the output lines.

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

Incorrect Correct
L Noise T— Noise A
—— Filter ] T Filter
The ground wire P
P — can be close to
— input lines.
L
< 'y
/77 /77
Ground plate Ground plate

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

TS | p—

—1 Filter ——»

— Filter | —

SERVOPACK SERVOPACK SERVOPACK SERVOPACK

=

i
i

+

e

q Shielded

ground wire

/77 /7
Ground plate Ground plate

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

YYyvy
\AAL

Control Panel

AC/DC SERVOPACK
converter
Noise [
. |
— Filter oL
— L
SERVOPACK
o o 1
. M=

Ground —

Ground plate
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6 SigmaWin+

6.3.1 Setting the IP Address in the Computer

6.1

6.2

6.3

6.3.1

SigmaWin+

SigmaWin+ is a software application that can be used to view SERVOPACK status, set parameters, and per-
form setup tuning.

Preparing SigmaWin+

Install SigmaWin+ after downloading the software application from the following Yaskawa website.
SigmaWin+ software version 5.62 or higher is required for the X-V-MD SERVOPACKs.

Connecting a PC with SigmaWin+

Use Ethernet to connect the computer where the SigmaWin+ is installed to the SERVOPACK. Before you
make the Ethernet connection, you must set the IP address in the computer. The setting procedures for the IP
addresses in the computer and SERVOPACK are given in the following sections.

Note: Use either a straight or cross cable to connect the computer.

Setting the IP Address in the Computer

Use the following procedure to set the IP address in the computer.

1. Select Control Panel — Network Connections — Local Area Connection — Properties from
the Windows Start Menu on the desktop of the computer.

2. Double-click Internet Protocol (TCP/IP) in the list.

-t Local Area Connection Properties m@
| Gereral | Authentication | Advanced
Connect using:

BE Bioadcom 440x 104100 Inteqrated C

This cgrnection wses the following items:
vl LE_!. Clierit for Microsolt Metworks

[l Ejﬁlt and Piintes 5hatirg for Miciasoft Netwaiks
] JBl s Packet Scheduler
]

Inkernet Protocel [TCPAAP)

0 Fomte I
Drescription

Transmizsion Control Protocol/Internet Protocol. The default
wide area netvaork, protocal that provides communication
across divesse nterconnected netwarks,

[ Show icon in notification area when connected
Motify me when thes cornection has Imited or no connectity

0K || Cancel




6.3 Connecting a PC with SigmaWin+

3. Select Internet Protocol (TCP/IP) and click Properties.

The following dialog box appears.

Internet Protocol (TCP/IP) Properties

General |

IF address:
Subnet mask:

Default gatewa

bHtai DS server

Alenate DHNS server

©yisz e Teiia ¥

iou ean get |P seitings assigned automatically if your network supports
this capabiity. Othervase, vou need bo ask pour network administiator for
the appropriate IP setlings,

() Obtain an 1P address autornaticaly

55

[182.188. 1 . 2
| 255 . 255 . 256 . O

s Whrn e

g itomatically
(&) Usze the fobowing DNS sesver addresses:
Prefered DNS server: |

2]

o I coea ]

4. Select the Use the following IP address option, enter any IP address in the IP address box
and enter "255 255 255 0" in the Subnet mask box.

Click OK to close the dialog box.

Use the parameter to set the I[P address.

6.3.2 Setting the IP Address in the SERVOPACK

Parameter Factory Remarks
Setting Method:
192.168.1.2
) Pn030, byte 1
gn?t_IBO. Ethernet IP Address 192.168.1.1 | Pn030, byte 2
etting Pn030, byte 3
Pn030, byte 4

Example for 192.168.1.2

Pn030 = C0OA80102H

SigmaWin+

6-3



6 SigmaWin+

6.3.3 Initializing the Communications Settings

Initializing the Communications Settings
You use the communications setting switch (S1) to restore the Ethernet and MECHATROLINK-III communi-

6.3.3

cations settings to their factory settings.

* Type A0O1 SERVOPACK

« Type A02 SERVOPACK

Communications setting switch (S1)

Setting

Normal mode (factory setting)

Initializes the communications settings.

on
o
)
(=}
<
=
o
-
©
(=}
o
@)
N
&= &=
o | Z |
©|O0| O
i
=
=
g
72}
c S &n
il o .8
8125 | 3
= an »n 7]
_.w.mS = B
N < O =
=9 |z 2
sZ g =
23 |88
EZ |2
—
w
§| — |«
£
o

If you turn ON the communications initialization pin, the SERVOPACK will start with the following commu-

nications settings.

Factory setting

192.168.1.1
0003H
0048

Parameter

IP Address

Station Address

Number of Transmission Bytes

Note: Pn880, Pn881, and Pn030 are not initialized.
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6.4 Starting and Operating the SigmaWin+

6.4

Starting and Operating the SigmaWin+

Use the following procedure to display the main window of the SigmaWin+.

1. Connect a SERVOPACK to a computer which has SigmaWin+ installed.
For the connection method, refer to the figure in 1.2 Examples of Servo System Configurations.

Turn on the SERVOPACK.
Turn on the computer.
Double click the YE_Applications icon.

ahoON

Double click the SigmaWin+ English Edition icon.

The SigmaWin+ startup window will appear. When the startup of SigmaWin+ has been completed, the

Connect window will appear

SigmaWin+ | =

YASKAWA ELECTRIC CORPORATION /7%

Setup Window

6. Click Search.
The Search Condition Setting box will appear

)
ek 01 the taege het i3 not nessiea 10 search
Toget Sarvopack Swins Setting
F BIv ~ M zm
F Rz [l moexer

< 8 zo/zomus

B ousa ¥ COMIRSZNC | B} MECHATROLNKE

¥ Search

& Srge ©oRmge i Addess

Search Condition Setting box

GF_“J

1 | ) comrnrioe | W secwmu |

— =

Connect Window

Note:Use the offline mode when running SigmaWin+ without connecting to the SERVOPACK.

7. Select the ZV.

SigmaWin+
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6 SigmaWin+

8. Click Search.

A message will appear first to indicate that a search is being carried out, and then the search results will
be shown in the Connect window.

Ot £

B

1 |, come ez | P e |

1
1
1
1

— =

9. Select the SERVOPACK to be connected.
10. Click Connect.

The SigmaWin+ main window will appear.



6.5 Parameters (PnOO0O)

6.5

Parameters (PnO0O0)

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

6.5.1 Parameter Classification
Parameters of the -V Series SERVOPACK are classified into two types of parameters. One type of parame-
ters is required for setting up the basic conditions for operation and the other type is required for tuning param-
eters that are required to adjust servomotor characteristics
Classification Meaning Setting Method
Setup Parameters Parameters required for setup. Set each parameter individually.
. Parameters for tuning control gain and . T
Tuning Parameters other parameters, There is no need to set each parameter individually.
There are two types of notation used for parameters, one for parameter that requires a value setting (parameter
for numeric settings) and one for parameter that requires the selection of a function (parameter for selecting
functions).
The notation and settings for both types of parameters are described next.
6.5.2 Notation for Parameters

(1) Parameters for Numeric Settings

The control methods for which the parameters applies.

: Speed control : Position control : Torque control
A

r 1

Parameter
number

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

yi A Il

Indicates the
minimum setting unit

Indicates the setting
range for the parameter.

] for the parameter.

Indicates the
parameter setting
before shipment.

Indicates when a
change to the
parameter will be
effective.

Indicates the
parameter
classification.

(2) Parameters for Selecting Functions

Parameter Meaning When Enabled | Classification
n.0oO0O Uses the absolute encoder as an
Factory setting] | absolute encoder.
Pn002 [ y gl After restart Setup
n.0100 Uses the absolute encoder as an
N\ incremental encoder.
\ AN\
Parameter The notation “n.O00O0O” indicates a parameter
number

for selecting functions. Each O corresponds to
the setting value of that digit. The notation
shown here means that the third digit is 1.

N\
This section explains the
selections for the function.

SigmaWin+
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6.5.3 Setting Parameters

6.5.3

Setting Parameters

There are two ways to set parameters. These are as follows:
« Using the Parameter Editing dialog box

* Using the Online Parameter Editing dialog box

These methods are described below.

Using the Parameter Editing Dialog Box

1. In the SigmaWin+ main window, click Parameters - Edit Parameters.
2. Select a parameter to edit.

If the parameter cannot be seen in the Parameter Editing dialog box, click the arrows to view the param-
eter.

Display Mode

Displary Seti %) import |
User Level |2: Level 2 (To the adjustment ) =l MY S o g
Control Moste  [4 : a1l Control Mode =l Sl | Syl
All constant number |Func,1i0n Selection(Prdx-) I Gain(Pr xx-) I Speed(Pn3xx-] I TorguelPndx-) I SequencelPnSx-) I lls] Signl MechatralinkgPn_4 I 4
|ﬂo. [Name [Set value [AXIS200 Input v AXIS#01 Input valu] AXIS#02 Input valu[AXIS5#03
[+ Pn00O Basic Function Select Switch 0 - 0001 H 000D0H 000D0H 0000H
Odigit Servomotor direction - 1:5ets CWas fo| D : Sets COW e 0 : Sets COW & 0 : 5S¢
1digit Rezerved (Do nat change.) = 0: Reserved (Do | 0: Reserved (Do 0: Reserved (Do 0: Res
2digit Rezerved (Do nat change.) = 0: Reserved (Do | 0: Reserved (Do 0: Reserved (Do 0: Res
3digit Reserved (Do not change.) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
(1 Pnl0d fpplication Function Select Switch 1 - omzH 0010H omzH o zH
Odigit Servo OFF or Alarm G1 Stop Mode - 2 Makes the mol 0 : Stops the n 2 : Makes the mol 2 : Mak
1digit Owertravel {0T) Stop Mode = 1: Sets the torgue 1 : Sets the torgu 1 : Sets the torgue 1 : Set:
2digit Rezerved (Do nat change.) = 0: Reserved (Do | 0: Reserved (Do 0: Reserved (Do 0: Res
Sdigit Rezerved (Do nat change.) = 0: Reserved (Do | 0: Reserved (Do 0: Reserved (Do 0: Res
(i fpplication Function Select Switch 2 - 0111H 0111H 0011H 0111H
Odigit Reserved (Do not chanee. - 1: Reserved (Do | 1: Reserved (Do | 1: Reserved (Do 1: Res
1digit Rezerved (Do nat change.) = 1: Reserved (Do | 1: Reserved (Do 1: Reserved (Do 1: Res
2digit Abzolute Encoder Usage - 1: Uses sbzolute) 1: Uses sbzolute] O : Uses absol 1:lse=
<] v
I Select All(AI constant number:include not displayed) & Edit |
¥ &xis Collation(Display the collation result of the selected axis)
Initizlize Compare Read Wirite:
(=
A S | A




6.5 Parameters (PnOO0O)

3. Click Edit.

The Edit box for the selected parameter will appear.

4. Change the value of the parameter.

<For parameters for numeric settings>
Enter the value to be set.

<For parameters for selecting functions>
Click the arrow to open the setting list for each digit and select one item in each list.

5. Click OK.
6. Click Write.

The new parameter settings will be saved in the SERVOPACK.

This completes the editing of the parameter. If the following window appears, go to step 7.

Werification

The following parameters will be enabled after cycling the main and contral power.

Mo, [Name =

PrO00 |Elasic: Function Select Switch 0

[S] Application Function Select Switch 1

P02 Application Function Select Switch 2

Pril0B Application Function for Gain Slecect Switch

4 | o[
7. Click OK.

8. To enable the change in the setting,

restart the SERVOPACK.

SigmaWin+
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6.5.3 Setting Parameters

(2) Using the Online Parameter Editing Dialog Box

» Values edited in the Online Parameter Editing dialog box are immediately changed in
the SERVOPACK.
* If the power to the SERVOPACK is turned OFF or the communication between the
IMPORTANT SERVOPACK and the SigmaWin+ is interrupted while editing parameters online, the
edited values will not be saved in the SERVOPACK.

1. In the SigmaWin+ main window, click Parameters - Edit Online Parameters.
The Online Parameter Editing dialog box will appears

'\-.ytlnline Parameter Editing AXIS#1

Pn103  Mass Ratio

RARARARAR A
unt % (min-max) | (0-20000)

Pn100  Speed Loop Gain

LI ¥ | ¥ | ¥ | ¥ |
Uit |D.1 Hz (min-mas) |(1 0-20000)

Pr101  [Speed Loop Integral Time Constant
ala i

»
»

RARAEARARA
it |0.01 ms (min-mas) |(1 5-51200)

PrO00  Pasic Function Select Switch 0
A | A A | A

VIYIVIYI
|

Uit | [min-mae ]

PnQDE Eledronic Gear Ratio (Numeratar)

it | (min-mas) |(1 073741524)

2. Click Setup.
The Set Parameters box will appear.

Set Parameters 1'
Select parameters to e displayed in the Cnline Parameter Editor
Dialog.
Mo, I Mame I Unit |
Pni03  Mass Ratio % I el
PR100  Speed Loop Gain 0.4Hz ]
Prif1 | Speed Look Intearal Time Constart 0.01ms E=CTNINCE]
P00 Basic Function Select Switch 0 - _gei ge:
PRz0E Electronic Gear Ratio (Numerstor) = ©
1] ||

Ok | Cancel |
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6.5 Parameters (PnOO0O)

3. Click one of the Set buttons located on the right of the parameter list.

The Parameters list box will appear.

Parameters lisk

Select a parameter .
[Select the currertly highlighted parameter)

Ma.

| Mame

[unt =]

Pr405
Pr409
Prd0a,
PR40B
Prd0c
Pra0D
Pr40E
Pr40F
Pr410
Prd12
4]

Force-Related Function Switches
1=t Motch Fiter Frequency

1=t Maotch Fiter @ Value

1=t Match Fitter Depth

2ncd Motch Fitker Freoguency

2nd Motch Filtter & alue

2nd Motch Fitter Depth

2nd Step 2nd Force Reference Filter ...
2nd Step 2nd Force Reference Filter ...

1=t Sten P Frree Reference Filter

Hz

001

0.001

Hz [
0.01

0.001

Hz

0. =
nnt ri\ll_l

.4

Cancel |

4. Select a parameter to edit, and then click OK.
The Set Parameters box will appear again.

5. Click OK.

The Online Parameter Editing dialog box will appear again.

6. Click the setting arrows to change the value of the setting.

If an allowable range is specified, set the value within that range.
The value of the parameter in the SERVOPACK will immediately change to the new value.

SigmaWin+
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6.6 Monitor Operations

Use the following procedure to monitor values.

1.

Select Monitor - Monitor from the menu bar of the SigmaWin+ main window.
The following window appears.

B —

Mction Monitor
[Hame [Unit [ AXIS200 Value | A-T5401 Value | AXIS#02 Value | ANISHIE Valie | AXIS#0 Value | AXIS#05 Value | AMISHIG Vale | AMIS#0T Valwe -
[ Gurrent Alarm State - - B - = = =
L] Motor Speed mir-1 B - - - - - - -
'] Speed Referance min-1 - - - - - - - -
T nternal Torque Reference % - - - - - B - -
T Rotation angle 1 fnumber of pulsespulse - - - - - B - -
L] Rotation anele 2 fansle from the ordee - - - - - - - -
[0 Deviation Gounter (Position Deviat reference uni — - - - - - - -
[ Cumulative Load % - - - - - - - -
L] Regenerative: Load % - - - - - - - -
L] DB Resistor Consumption Power % - - - - - - - -
T Tatal Operation Time 100ms - - - - - - - - -

Status Manitor

[Hame:

[ AXIS#00 Value |

Main Gircuit
Encoder (PGROY}

Torque Reference (T-Ref}
Origin not Passed

/5-0N

/P-GON

P-0T

N-OT

7P-GL

IN-GL

JALM-RST

OO0o0o0o00oog

A5 Vale |

AAISH02 Value |

AAIEH03 Value |

AIE#A Vale |

AXISH06 Value |

AAEH0G Value |

AHISHOT Walue

bl

Inpuat Signal Moritor

AIEH0 Vale | AAISHIE Value | AXIS#0 Value |

IS0 Value |

AISH0G Value | AMISHOT Value

Input Terminal Narme Signal Name AXISI00 Value | AXIS#01 Value [
I sm T -

Cudput Signal Maritor

[utput Terminal Name

[Signal Name

[ AAIS#0 Value | 501 Value | AXSH2 Value | AXISHIS Value | AXIS#d Value | AMISHE Value | ASEIE Value | AXISHT Value |

o A9 mm: [ ofonine

The items that you can monitor are displayed.

Select the check boxes on the left side of the items to monitor.
The current values are displayed in the value columns.

| Filelf) Parameters(l) Alarm(d) Monitor SetunS) Trace(D Tuningld) Test Fun(fd Edit Table® Suitiond) Heloth) |
|vHi4 D0 REEREEERLD WL A TRRREC»FEwEE 6 @ = |

Wiation Manitor

Mame

[Unit

Current Alarm State

Motor Speed
Speed Reference
Internal Toraue Reference

min-1
min-1

%

Rotation angle 1 thumber of pulsespulse

0

AXIS200 Value | &5#01 Value | AHSH02 Value | AXISHDS Value | AXIS#0d Walue | ANISHE Value | AXISHIG Value | AXISEDT Value -
Mormal ACO0 : Encoder Co 00 : Encoder Co A.COD : Encoder o A.CO0 : Encoder o AGO0 : Encoder Co ACO0 : Encoder G J

Rotation angle 2 {anele fram the or dee - -
Deviation Counter {Position Deviat reference uni: - - -

Cumulative Load
Regenerative Load

DB Resistor Gonsumption
Total Operation Time

EO80000RO0N

%
Power %
100ms

] ] a 0 ] a a 0

2852305 2852305 2052305 2052305 2852305 2052305 2052305 2052305

Status Manitor

[Hame

AXISH0 Value | AMIS#I Value AXISH02 Value ARISH0S Value AISE04 Value AXISEOE Value ARISH0E Value AISH0T Walue B

Main Circuit
Encoder (PGRDY)

Torque Reference (T-Fief}
Origin not Passed

/5-0N

/P-CON

F-0T

N-OT

/P-GL

IN-GL

[
¥
m}
Cg
]
mj
g
mj
m}
g
[0 SALM-RST

[Main Circult OFF_|Main Gircuit OFF _ Main Gircuit OFF | Main Gircuit OFF _ Main Gircuit OFF _ Main Gircuit OFF | Main Girouit OFF _ Main Circuit OFF
Encoder Preparatiol Encader Preparatiol Encoder Preparatiol Encoder Preparatiol Encoder Preparatiol Encoder Preparatiol Encoder Preparatiol Encoder Preparatio

Origin passed Origin passed Crigin passed Origin passed Origin passed Crigin passed Crigin passed Origin passed

Allow Forward Run Allow Forward Run Allow Foreard Run Allow Forvard Run Allow Forward Run Allow Forward Run Allow Forward Run Allow Forward Run|

Mo Formard Revers Mo Forward Revers No Forward Revers No Formard Revers Mo Forward Revers No Forward Revers No Forward Revers Mo Forward Revers

* Input Signel Moritor

Tnput Terminal Name | Signal Name [ AXIS200 Value | w5401 Value | AMIS#02 Value | AMISHIE Valie | AMIS#0 Walue | AYIS#05 Walue | AIS#06 Value | AMISET Valie -
SI0 20-P-OT - - - - - - -
o sn B - - - - - - -
0 s #0-N-0T - - - - - - - -
n #1-naT - - _ _ _ _ _ _ -
* Output Signal Monitar
[Output Terminal Name | Signal bame [ AMIS#00 Value | AXTS#01 Value | ANIS#02 Value | AXISHOS Valie | AMIS#04 Value | AXIS#0S Walue | AIS#06 Value | AMISHOT Valwe

2@ Ak =e @)m: [ Fofonre.



/

Operation

7.1 MECHATROLINK-III Communications Settings . ................... 7-2
7.1.1 Setting the MECHATROLINK-IIl Station Address . . .......... ... ... ... ....... 7-2
7.1.2 Setting the MECHATROLINK-III Axis Addresses . ..............coiiieinn.n. 7-2
7.1.3 Setting the Number of Transmission Bytes for MECHATROLINK-IIl .. ........... 7-3
7.2 MECHATROLINK-III Commands . ............u ... 7-4
7.3 Basic Functions Settings . . ... ... ... . 7-4
7.3.1 Servomotor Rotation Direction .. ........ ... ... i 7-4
T7.3.2 Overtravel ... ... e 7-5
7.3.3 Software Limit Settings .. ... .. .. 7-9
7.3.4 Holding BraKes . . ... .. i 7-10
7.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence .......... 7-14
7.3.6 Setting Motor Overload Detection Level ............ ... ... ... ... ... ... .... 7-15
7.4 Trial Operation ............ . . . . . . . . 7-17
7.4.1 Inspection and Checking before Trial Operation .. .......................... 7-17
7.4.2 Trial Operation via MECHATROLINK-IIL . . . ... ... e 7-18
7.4.3 Electronic Gear . ... ... ... e 7-19
7.5 Limiting Torque . .. ... 7-22
7.5.1 Internal Torque Limit .. ... ... 7-22
7.5.2 Checkingthe Torque Limit . .. ... .. ... i 7-22
7.6 Absolute EncoderSetting .......... ... .. ... ... L. 7-23
7.6.1 Absolute Encoder Setup .. ... ... 7-23
7.6.2 Multiturn Limit Setting . ... ... . 7-26
7.6.3 Multiturn Limit Disagreement Alarm (A.CCO) .......... ... . ..., 7-28
7.6.4 Absolute Encoder Origin Offset . .. ... ... .. . i 7-30

H Operation

7-1



7 Operation
7.1.1 Setting the MECHATROLINK-III Station Address

7.1 MECHATROLINK-III Communications Settings

This section describes the switch settings necessary for MECHATROLINK-III communications.

7.1.1 Setting the MECHATROLINK-IIl Station Address
Set the MECHATROLINK-III station address in Pn880.

Station Address Setting [Speed| [Position] [Torque] o
Classification
Pn880 Setting Range Setting Unit Factory When Enabled
3H to EFH - 3 After restart Setup
If you change the setting of Pn010 to Pn017, Pn880, or Pn881, turn the power OFF and
o ON again to enable the new setting.
IMPORTANT

7.1.2 Setting the MECHATROLINK-III Axis Addresses
The MECHATROLINK-III axis addresses are set in Pn010 to Pn01B.

In the factory settings, axis 1 is assigned to CN11 and the rest of the axis addresses are assigned in order.

For a type AO1 SERVOPACK, axis addresses are assigned in the order of the power boards. CN11 on the first
power board connected to the control board is axis 1 and CN11 on the second power board is axis 5.

* Type A0O1 SERVOPACK

Factory-set axis | Pn010 Pn011 Pn012 Pn013
address settings 0 1 2 3

M M M M

Axis 5 Axis 6 Axis 7 Axis 8
Factory-set axis | Pn014 Pn015 Pn016 Pn017
address settings 4 5 6 7

Note 1. If you have changed the settings of Pn010 to Pn01B, reset the parameters for the axes that you changed.

2. Set the axis address of any axis that you will not use to a value that is higher than the maximum number of
SERVOPACKSs that can be connected (e.g., 8 or higher). If you enter a value that is higher than the maximum
number of SERVOPACKSs that can be connected, the SERVOPACK detects that the axis is not used.

3. Set Pn010 to Pn01B in order starting from 0. Do not set the same value more than once. If the same axis address
is set more than once, alarm A.E42 will occur and the factory settings will be restored.



7.1 MECHATROLINK-III Communications Settings

7.1.3

* Type A02 SERVOPACK

g |0 [ 0D o @ [

—1

SGDV-MDAO2E8M3A

Axis 1 Axis2 Axis3 Axis4 Axis5 Axis6 Axis7 Axis8
|

|CN11|:|CN12|: |CN13|: [CN14| :|CN15| I [cN16)| I |CN17|:|CN18|
| |

|

| |
| | | | | | |
| | | | | | | |
I I I I I [ Not | Not !
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |

Factory-set axis | Pn010| Pn011| Pn012| Pn013 | Pn014| Pn015| Pn016 | Pn017
address settings 0 1 2 3 4 5 6 7
| | | | | | | | |

Set Pn016 and Pn017 to if you PG Py
will not use axis 7 and axis 8. )/|> 8 8

Note 1. If you have changed the settings of Pn010 to Pn01B, reset the parameters for the axes that you changed.
2. Set the axis address of any axis that you will not use to a value of 8 or higher. If you enter a value of 8 or higher,
the SERVOPACK detects that the axis is not used.
3. Set Pn010 to PnO1B in order starting from 0. Do not set the same value more than once. If the same axis address
is set more than once, alarm A.E42 will occur and the factory settings will be restored.

Setting the Number of Transmission Bytes for MECHATROLINK-III

Set the number of transmission bytes in Pn881.

Number of Transmission Bytes [Speed| [Position]| [Torque] _—
Classification
Pn881 Setting Range Setting Unit Factory setting When Enabled
32,48 - 48 After restart Setup

H Operation
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7.3.1 Servomotor Rotation Direction

7.2 MECHATROLINK-III Commands

Refer to the 22 V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for details on MECHATROLINK-III commands.

7.3 Basic Functions Settings
This section describes how to set the basic functions for operation.

7.3.1 Servomotor Rotation Direction

The servomotor rotation direction can be reversed with parameter Pn000.0 without changing the polarity of
the speed/position reference.

The standard setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the ser-

vomotor.
Forward/
Parameter Reverse Direction of Motor Rotation
Reference
Motor speed
[ + Torque reference
Forward
Reference @ Time
n.0000o cew Motor speed
Sets CCW as forward P
direction. . + Motor speed
[Factory setting] Torque reference
Reverse Time
Reference @
cw Motor speed
Pn000
Motor speed
+ Torque reference
Forward -
Reference @ Time
W
n. D D D 1 ¢ Motor speed
Sets CW as forward
direction. (Reverse + Motor speed
Rotation Mode) a Torque referenc
Reverse @ Time
Reference
CCW
Motor sp

Note: SigmaWin+ trace waveforms are shown in the above table.
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7.3.2

(1)

Overtravel

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

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.

<4— Forward direction

[ 1 ]
D:‘I: — SERVOPACK
Servomotor
Limit Limit
switch switch LN-OT 8
P-OT, | 5

» 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

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.00O10) 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.

released. Set the parameter (Pn001 = n.C0O010) to bring the servomotor to zero clamp state after stopping to prevent

Signal Setting

Type Name Setting Meaning
Forward run allowed.
ON .
P-OT Normal operation status.
Input OFF Forward run prohibited. Forward overtravel.
N.OT 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.

H Operation
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7.3.2 Overtravel

(2)

(3)

Overtravel Function Setting

You can use Pn590 and Pn591 to enable or disable the overtravel function.

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

Parameter Meaning When Enabled | Classification
n.0O00O0O
[Factory P-OT signal assignment disabled.
setting]
Pn590 P-OT signal assigned. Positive drive is enabled After restart Setup
n. 1000 . :
when the signal is low.
n.2000 P-OT s1gnz}1 as51.gne.d. Positive drive is enabled
when the signal is high.
n.0O00O0O
[Factory N-OT signal assignment disabled.
setting]
Pn591 N-OT signal assigned. Positive drive is enabled After restart Setup
n. 1000 : .
when the signal is low.
n.2000 N-OT s1gngl ass¥gnejd. Positive drive is enabled
when the signal is high.

* A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 5.3
1/0 Signal Assignments for details.

Servomotor Stopping Method When Overtravel is Used

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

* 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.
* 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.0002
[Factory setting] Coast Coast
Pn001 After restart Setu
n.00O10 Deceleration to a | Zero clamp P
n.0020 stop Coast

* A servomotor under torque control cannot be decelerated to a stop. Coast status is maintained after the ser-
vomotor coasts to a stop.

* For details on servomotor stopping methods after the SV_OFF command is received or an alarm occurs,
refer to 7.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence.
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B When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop torque can be set with Pn406

Emergency Stop Torque |Speed| I Position | |T0rque| 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 SERVOPACK detects overtravel even if the
overtravel signal is ON only momentarily.

To use this function, perform the following settings.
* Set Pn0OD = n.1000 (overtravel warning function).
* Allocate one of the output signals to the warning signal.

B Warning Output Timing

Command Motion command ALM_CLR command

Servomotor power OFF | ON

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

1]

I
| .,
|
1

t
Normal operatiorﬂ Warning status Normal operation

Overtravel warning

(A.9A0)
Warning not detected.

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

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 sta-
tus exists.

* To clear the overtravel warning, send a Clear Warning or Alarm command (ALM_CLR) regardless of the
status of the servomotor power and the overtravel signal. If the warning is cleared by this method during an
overtravel state, the occurrence of the warning will not be indicated until the overtravelling is corrected and
reset.

* The overtravel warning will be detected when the software limit is in effect.

H Operation
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7.3.2 Overtravel

/N CAUTION

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

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

B Related Parameter

Parameter Meaning When Enabled | Classification
n.0O00O0
[Factory Does not detect overtravel warning. )
Pn00D setting] Immediately Setup
n. 1000 Does not detect overtravel warning.
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7.3.3

Software Limit Settings

Software limits are used to force the moving part of the machine to stop if it exceeds a preset limit value. If a
reference to a target position that exceeds a software limit is given during position control, the target position
in the SERVOPACK is clamped to the value of the software limit and positioning is completed. If the feedback
position exceeds a software limit during speed control or torque control, the same stopping method as for
overtravel is used to stop the motor.

Software Limit Settings

The software limit function can be enabled or disabled.

Use the parameter Pn801.0 to enable the software limit function.

The software limit function can be enabled under the following conditions. Under all other circumstances, the
software limits will not be enabled even if a software limit is exceeded.

e The ZRET command has been executed.
* REFE = 1 using the POS_SET command.

Enable or disable the software limits using one of the following settings.

Parameter Description When Enabled Classification
n.0000000 [Sf(;(f':ttv(&)/:;eséitrtrilriltgs]disabled in both directions.
PnA4A n.00O10 Forward software limit enabled. Immediately Setup
n.O020 Reverse software limit enabled.
n.O00O30 Software limits enabled in both directions.

Software Limit Setting

Set software limits value in the forward and reverse directions.

Because the limit zone is set according to the forward or reverse direction, the reverse limit must be less than
the forward limit.

Forward Software Limit Classifi-
PnA4C Setting Range Setting Range Factory Setting Factory Setting cation
-1073741823 to . .
1073741823 1 Reference Unit 1073741823 Immediately Setup
Reverse Software Limit Classifi-
PnA50 Setting Range Setting Range Factory Setting Factory Setting cation
-1073741823 to . .
1073741823 1 Reference Unit -1073741823 Immediately Setup

H Operation
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7.3.4 Holding Brakes

7.3.4

7-10

Holding Brakes

A holding brake is a brake used to hold the position of the movable part of the machine when the SERVO-

PACK is turned OFF so that movable part does not move due to gravity or external forces. Holding brakes are
built into servomotors with brakes.

The holding brake is used in the following cases.

®\ertical Shaft @ Shaft with External Force Applied
Servomotor
External Movable part of machine
Holding brake force Servomotor

movable part from

moving due to its

Prevents the
l Holding brake

own wgight when the )

power is OFF. Prevents the movable part (table)

Movable part of from moving due to external force.

machine

» 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 command ~_OFF _| ON OFF
(SV_ON) \
OFF ON OFF
Servomotor power —
Brake signal (/BK) ~2FF ON \\ 8.3
Brake contact part  Brake applied Brake release * Brake applied
(lining) 1, 1
Position reference/ 0

Speed reference

AN

Motor speed

*2

*1. The delay time in brake operation is given in the following table. This is just example of the operation delay time for
switching with a direct current. Always evaluate performance on the actual equipment before actual operation.

Model Voltage Brake Release Time (ms) Brake Applied Time (ms)
SGMMV 24 VDC 40 100

*2.  After the SV_ON command has been sent and 50 ms has passed since the brake was released, output the reference
from the host controller to the SERVOPACK.
*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.
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(1) Wiring Example

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

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

Power supply

Servomotor
Isolated with holding
AC/DC converter SERVOPACK brake

for main power supply [CN32] [CNTT o o]
. — 11 U
) L — —K L2 \Y
CN31 W
Lic 1
L2C - i
Isolated S | | D@
AC/DC converter == r q
for control
CN1
power supply . +24V E::l
1,3,14,17,19, BK-RY
/BK* S
21,23,25 — urge
é absorber
2,4,15,18,20, ~ 1D
22426 WBK 7 0V
Brake power
supply BK-RY""
L

*1. BK-RY: Brake control relay
Brake power supply for 24 VDC is not included.

*2. The box () is replaced by a number. For a type AO1 SERVOPACK, the number is 4.
For a type A02 SERVOPACK, the number is 8.

SERVOPACK
5to 24 VDC
o Emergency stop
Photocoupler )
IMPORTANT yz(
- v
oV

» Always connect a surge absorber.

« 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.

Relay Circuit Example

» Always separate the brake power supply from other power supplies, such as the con-
trol or 1/0 signal (CN1) power supplies. If the power supply is shared, the I/O signals
might malfunction.

H Operation
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7.3.4 Holding Brakes

7-12

(2)

Brake Signal (/BK) Setting

This output signal controls the brake.
The /BK signal turns OFF (applies the brake) when an alarm is detected or the SV_OFF command is received.

The brake OFF timing can be adjusted with Pn506.

Connector

Type Name Pin Number Setting Meaning
ON (closed Releases the brake.
Output /BK ;537 . OFF((open)) Applies the brake.
Note: Set the brake signal assignment in Pn596.
o The /BK signal is still ON during overtravel and the brake is still released.
IMPORTANT

Brake ON Timing after the Servomotor Stops

When the servomotor stops, the /BK signal turns OFF at the same time as the SV_OFF command is received.
Use parameter Pn506 to change the timing to turn OFF the servomotor power after the SV_OFF command has
been received.

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

* When using the servomotor to control a vertical
SV_OFF

axis, the machine movable part may shift slightly command TSevoON | SenoOFF

depending on the brake ON timing due to gravity or

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

parameter so that the power to the servomotor turns

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

* This parameter changes the brake ON timing while

the servomotor is stopped. Pn506
The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
0 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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(4) 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 (3) 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| —
Classification
Pn507 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min~! 100 Immediately Setup
iti i i i Speed Positi T
Wiaiting 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 SV OFF
When Servomotor Rotating command M
or alarm or
power OFF

The /BK signal goes to high level
(brake ON) when either of the fol-
lowing conditions is satisfied:

* When the motor speed falls
below the level set in Pn507
after the power to the servomo-
tor is turned OFF.

* When the time set in Pn508 is
exceeded after the power to the
servomotor is turned OFF.

Motor speed

Power to motor

Pn-507

e

[ OFF

/BK output

ON | !
1 1
1 1
1 1
1 1
1 1
Brake 1
released ! Brake appllied
©N) ! (OFF):
< Pn508 p!
1

Motor stopped by
coasting (Pn001.0)

D

IMPORTANT

» The servomotor will be limited to its maximum speed even if the value set in Pn507 is
higher than the maximum speed.

H Operation
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7.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence

7.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence

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

(1)

@D

IMPORTANT

» The elements in the SERVOPACK will deteriorate if turning the power supply ON and
OFF or starting and stopping the servomotor during the servo ON status while there is
a reference input. Use a speed reference or position reference to start and stop the
servomotor.

If turning OFF the main circuit power supply or the control power supply during opera-

tion without turning OFF the servo, the servomotor will coast to a stop. In this case,

the stop method cannot be set 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 stopping method is applicable. However, in some applications, coasting to a
stop may be more suitable than the zero-speed stopping method.

For example, for multiple shafts in coupled operation (e.g., a twin-drive operation),
machinery may damage due to differences in the stopping operation if a zero-speed
stop alarm occurs for one of the coupled shafts and the other coupled shaft coasts to
a stop. In such cases, change the stopping method so that the servomotor coasts to a
stop.

Stopping Method for Servomotor after SV_OFF Command is Received

The servomotor coasts to a stop when the servo is turned OFF.

Stopping Method for Servomotor When an Alarm Occurs

There are two types of alarms, Gr.1 and Gr.2, that vary in the stopping method when the alarm occurs.

When a Gr.1 alarm occurs, the servomotor coasts to a stop.

When a Gr.2 alarm occurs, the stopping method that is set in Pn00B.1 is used.

Refer to the information on alarm stopping methods in /0.2.1 List of Alarms.

Stopping Method for Servomotor for Gr.2 Alarms
Mode After When When
FalEimzizg Sl e Stopping Enabled Enabled
n.0O0o00
[Factory Zero-speed stopping*® Coast After
Pn00B Settlng] restart Setup
n.O0O10 Coast Coast

*  Zero-speed stopping: The speed reference is set to 0 to stop quickly.
Note: The setting of Pn00B.1 is effective for position control and speed control. The setting of Pn00B.1 is ignored for
torque control and the servomotor coasts to a stop.
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7.3.6

Setting Motor Overload Detection Level

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

The overload characteristics and the detection level of the overload (high load) alarm (A.710) cannot be
changed.

Changing Detection Timing of Overload Warning (A.910)

The overload warning level is set by default to 20% so that an overload warning is detected in 20% of the time
required to detect an overload alarm. The time required to detect an overload warning can be changed by
changing the setting of the overload warning level (Pn52B). This protective function enables the warning out-
put signal (/WARN) to serve as a protective function and to be output at the best timing for your system.

The following graph shows an example of the detection of an overload warning when the overload warning
level (Pn52B) is changed from 20% to 50%. An overload warning is detected in half of the time required to
detect an overload alarm.

Overload detection time
A B

Detection curve of
| overload alarm

Detection curve of
overload warning when
Pn52B=50%

~ 1 Detection curve of overload warning
S when Pn52B=20% (factory setting)

100% 200% Torque reference [%]

Note: For details, refer to 3.1.1, (3) Overload Characteristics.

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

H Operation
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7.3.6 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

A graph of the relation between the size of the heat sink and derating is provided in 3.1.4 Heat Dissipation
Conditions. Use this graph as a guild for the heat dissipation conditions of the motor. Changing the setting of
Pn52C will change the detection timing of the overload alarm, so the time required to detect the overload
warning will also be changed.

Overload detection time
/

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

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

»
P

50% 100% 200% Torque reference [%]

Note: For details, refer to 3.1.1, (3) Overload Characteristics.

Derating of Base Current at Detecting Overload of Motor [Speed| [Position | [Torque|
Pn52C Setting Range Setting Unit Factory Setting When Enabled

Classification

10 to 100 1% 100 After restart Setup




7.4 Trial Operation

7.4

7.4.1

Trial Operation

This section describes a trial operation using MECHATROLINK-III communications.

Inspection and Checking before Trial Operation

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

Servomotors

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

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

Note: When performing trial operation on a servomotor that has been stored for a long period of time, perform the inspec-
tion according to the procedures described in AC Servomotor Safety Precautions (Manual No.: TOBP C230200 00).

SERVOPACKS

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

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

H Operation
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7.4.2 Trial Operation via MECHATROLINK-III

7.4.2 Trial Operation via MECHATROLINK-III
The following table provides the procedures for trial operation via MECHATROLINK-III.

Step

Description

Reference

1

Confirm that the wiring is correct, and then connect the I/O signal con-
nector (CN1 connector).

Chapter 5 Wiring and Connections

Turn ON the power supply to the SERVOPACK, and then turn ON the
power supply to the host controller.

When a communications connection is established, the LED lamp (LK1
or LK?2) for the connector to which the MECHATROLINK-III cable is
connected (CN6A or CN6B) will light. If the LK1 or LK2 indicator does
not light, check the MECHATROLINK-III communications settings
(Pn880 and Pn881) and turn the power supply OFF and ON again.

Send the CONNECT command from the host controller.

If the SERVOPACK correctly receives the CONNECT command, the
CN, LED indicator will light up.

If the CN does not light up, the set value of the CONNECT command is
incorrect. Reset the CONNECT command, and then resend it from the
host controller.

Check the product type using an ID_RD command.
A reply showing the product type, such as SGDV-MDAO02ESM3A, is
received from the SERVOPACK.

2-V-MD Series User’s Manual
MECHATROLINK-III Standard
Servo Profile Commands (Manual
No.: SIEP S800001 03)

Set the following items to the necessary settings for a trial operation.
* Electronic gear settings

» Rotational direction of servomotor

* Overtravel

7.4.3 Electronic Gear
7.3.1 Servomotor Rotation Direction
7.3.2 Overtravel

Save these settings (step 5).

« If saving the settings in the host controller, use the SVPRM_WR com-
mand (set the mode to RAM area).

« If saving the settings in the SERVOPACK, use the SVPRM_WR com-
mand (set the mode to the non-volatile memory area).

Send the CONFIG command to enable the settings.

Send the SENS_ON command to obtain the position data (encoder ready
response).

Send the SV_ON command.
A response showing that the servomotor has switched to Drive status
and that SVON=1 (servomotor power is ON) is received.

Z-V-MD Series User’s Manual
MECHATROLINK-IIT Standard
Servo Profile Commands (Manual
No.: SIEP S800001 03)

10

Run the servomotor at low speed.

<Example using a positioning command>

Command used: POSING

Command setting: Positioning position =10000 (If using the absolute
encoder, add 10000 to the present position), rapid traverse speed= 400

1

Check the following points while running the servomotor at low speed
(step 10).
 Confirm that the rotational direction of the servomotor correctly coin-
cides with the forward rotation or reverse rotation reference. If they do
not coincide, reset the direction.
* Confirm that no unusual vibrations, noises, or temperature rises occur.
If any abnormalities are seen, correct the conditions.
Note: Because the running-in of the load machine is not sufficient at the
time of the trial operation, the servomotor may become over-
loaded.

7.3.1 Servomotor Rotation Direction
10.4 Troubleshooting Malfunction
Based on Operation and Conditions
of the Servomotor




7.4 Trial Operation

7.4.3 Electronic Gear

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

The section indicates the difference between using and not using an electronic gear when a
workpiece is moved 10 mm in the following configuration.

Workpiece

/EMI%

Encoder resolution (17 bit) 131072 Ball screw pitch: 6 mm

When the Electronic Gear is Not Used:

A Calculate the revolutions.
1 revolution is 6 mm. Therefore, 10/6 revolutions.

B Calculate the required reference units.

131072 reference units is 1 revolution. Therefore, 10/6 x 131072 = 218453.33--- reference
units.

C Input 218453 references as reference units.

Reference units must be calculated per reference. — complicated

When the Electronic Gear is Used:
The reference unit is 1 um. Therefore, to move the workpiece 10 mm (10000 um),
1 reference unit = 1 pm, so 10000 - 1 = 10000 reference units.
Input 10000 pulses as reference units.

Calculation of reference units per reference is not required. — simplified

H Operation
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7.4.3 Electronic Gear

(1) Electronic Gear Ratio
Set the electronic gear ratio using PnA42 and PnA44.

) . e
Electronic Gear Ratio (Numerator) Classification
PnA42 Setting Range Setting Unit Factory Setting When Enabled
1to 1073741824 1 1 After restart Setup
. ) . SosT
Electronic Gear Ratio (Denominator) Classification
PnA44 Setting Range Setting Unit Factory Setting When Enabled
1 to 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,

i m
Electronic gear ratio: % _ _A42 _  Encoder resolution X —

A44  Travel distance per load n
shaft revolution (reference units)

B Encoder Resolution
Encoder resolution can be checked with servomotor model designation.

SGMMV -0O0000000

Symbol Specification Encoder Resolutions
2 17-bit absolute 131072
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
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(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
17-bit encoder Ball screw
pitch: 6 mm

Reference unit: 0.01°

Gear ratio:
1/100

Load shaft 17 it encoder

Reference unit: 0.005 mm
Load shaft

\

Gear ratio
1/50

Pulley diameter:
100 mm
17-bit encoder

Check machine specifi-
cations.

+ Ball screw pitch: 6 mm
* Gear ratio: 1/1

Rotation angle per revolu-
tion: 360°
Gear ratio: 1/100

Pulley diameter: 100 mm
(pulley circumference: 314
mm)

* Gear ratio: 1/50

Check the encoder reso-

2 lution. 131072 (17-bit) 131072 (17-bit) 131072 (17-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
Iution. (Reference unit)
g |Caleulatetheelectronic | g 131072 1 |B _ 131072 100 [B 131072 50
gear ratio. A~ 6000 1 [A 36000 1 [A~ 62800 1
PnA42: 131072 PnA42: 13107200 PnA42: 6553600
6 | Set parameters.
PnA44: 6000 PnA44: 36000 PnA44: 62800

H Operation
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7.5.1 Internal Torque Limit

7.5

7.5.1

7.5.2

Limiting

Torque

The SERVOPACK provides the following three methods for limiting output torque to protect the machine.

Limiting Method

Description

Reference
Section

Internal torque limit

Always limits torque by setting the parameter.

7.5.1 Internal
Torque Limit

Torque limit with the com-
mand data (TLIM)*

Limits torque by using the command data (TLIM) for torque lim- |
iting function settable commands.

Torque limit with P_ CL and
N_CL signals of the servo
command output signals

(SVCMD _10)"

Limits torque by using P_CL and N_CL signals of the servo com-
mand output signals (SVCMD _IO).

*  Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:
SIEP S800001 03) for details.
Note: The maximum torque of the servomotor is used when the set value exceeds the maximum torque.

Internal Torque Limit

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

Forward Torque Limit [Speed]|  [Position]| L
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Setup
imi Speed|  [Posit
Reverse Torque Limit [Speed|  [Position | Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 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

N

o Internal Torque Limit

(Maximum torque can be output)

Internal Torque Limit

A

f:

Maximum torque
Speed

)

—~y

‘ Limiting torque
Speed

Checking the Torque Limit

Use a servo profile command to check the motor output torque limit status.

Refer to the 22 V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for details on the servo profile commands.



7.6 Absolute Encoder Setting

7.6

7.6.1

Absolute Encoder Setting
If using an absolute encoder, a system to detect the absolute position can be designed for use with the host
controller. As a result, an operation can be performed without a zero point return operation immediately after

the power is turned ON.

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.

Set Pn002.2 to 0 (factory setting) to use the absolute encoder.

Parameter Meaning When Enabled | Classification
n.0oO0d
[Factory Uses the absolute encoder as an absolute encoder.
Pn002 setting] After restart Setup
n.0O0100 Uses the absolute encoder as an incremental encoder.

A battery is not required if you use an absolute encoder as an incremental encoder.

Refer to 5.5.3 Servomotor and Encoder Connection Examples for absolute encoder connections.

Absolute Encoder Setup

/\ 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 the absolute encoder is 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

Precautions on Setup

« If the following absolute encoder alarms are displayed, cancel the alarm by using the same method as the
absolute encoder setup. They cannot be canceled with the SERVOPACK Clear Warning or Alarm command
(ALM_CLR).

* 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.

Preparation

Always confirm that the servo is OFF before you set up (initialize) the absolute encoder or reset encoder
alarms.

Operating Procedure

Use the following procedure.

Supplemental Information

This setting can be performed using the write memory command (MEM_WR). Refer to the 2-V-MD Series
User's Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.: SIEP S800001 03) for
details on the Write Memory (MEM_WR) command.

H Operation
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7.6.1 Absolute Encoder Setup

1. Make sure that the motor power is OFF.

2. In the SigmaWin+ main window, click Setup — Set Absolute Encoder — Reset Absolute
Encoder.

Supplemental Information

If you are using more than one axis, the Axis Selection Dialog Box is displayed.
Follow the instructions in the Axis Selection Dialog Box to select the axis to adjust before you continue.

A warning message will appear confirming if you want to continue the processing.

Absolute Encoder War

&. WARNING

The Absolute Encoder Setup function resets the multi-turm
amount of the connected serial-type absolute encoder as well
as encoder alarms from the PC

Upon resetting the absolute encoder multi-turn to “0", the
mechanical system will go to a position data system differing
from that used until now.

Operating the maching in this state is extremely dangerous{in
the worst case, my lead to injury to person or damage to
machine)

Be sure to reset the zero paint of the machine after completing

Continue absolute encoder setup processing?

Click Cancel to return to the main window without resetting the absolute encoder.

3. Click Continue.
The Absolute encoder Setup box will appear.

— Setup AXISH2

Perform absolute encoder setup under the following circumstances
1. At first start-up of the machine
2. When an "encoder backup alarm” has been generated
3. After the Servopack power has been turned OFF and the encoder
cable removed

Absolute encoder setup can only be performed with the Restart power
after setup processing is complete.

Alarm name Rormial

. Execute settin|

The Alarm Name box displays the code and name of the alarm that is occurring now.

4. Click Execute setting.

A verification message will appear confirming if you want to continue although the coordinate system
will change.

Setup Ver

& CAUTION

Upon execution of processing, the multi-turn data within the
absolute encoder is reset to 07 and the mechanical systam will
go to a position data system different from that used wntil now.

Continue processing?

Cancel |

Click Cancel to return to the previous window without resetting the absolute encoder.



7.6 Absolute Encoder Setting

5. Click Continue to set up the encoder.

<If Setup is Unsuccessful>
If setting up is attempted with the servo ON, a reset conditions error occurs, and the processing is
aborted.

Absolute encoder reset conditions error [X]

) Serna Ok now.
1 Turn the Servo OFF whan resstting the akbsolute encoder,

Click OK to return to the main window.
<If Setup Completes Normally>

If the encoder is set up successfully, a warning message will appear reminding you that the coordinate
system has changed and must also be reset.

Completion Warning Message

A CAUTION

Absolute Encoder reset processing has been performed. The
multi-turm amount in the absolute encoder has been to "0"

Be sure to reset the mechanical system to "0" after restarting
pOWEr.

6. Click OK to return to the main window.
7. To perform an origin search, restart the SERVOPACK.

H Operation
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7.6.2 Multiturn Limit Setting

7.6.2 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 (Pn48).

Multiturn limit setting (Pn48) = 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.

Pn48 is set to 99.

Pn48=100-1=99

9+ —
8 —
7L Table rotations —
6l \ I
Table 5| — Rotational
rotations 4| Rotational data  ==— / Set value of PnA48 = 99 serial data
3F & o — e e 100
2r A o7 o7 . 50
1 e P P P
O ’ -, -, -, \\
100 200 300 (€ o
Motor rotations
Multiturn Limit Setting [Speed] [Position] [Torque] o
Classification
PnA438 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 PnA48.

2. When the motor rotates in the forward direction with the rotational data at the PnA48 setting, the rotational
data will change to 0.
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Set the vale, the desired rotrational amount -1, to Pn205.

Factory Setting

Other Setting

+32767

!

Rotational
data ‘

Fom% Rev?‘

Motor rotations —

-32768

PnA48 setting value — / Forward

Rotational
data

Reverse

Motor rotations —»

H Operation
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7.6.3 Multiturn Limit Disagreement Alarm (A.CCO)

7.6.3

(2)

Multiturn Limit Disagreement Alarm (A.CCO0)

When the multiturn limit set value is changed with parameter PnA48, a multiturn limit disagreement alarm
(A.CCO0) will be displayed because the value differs from that of the encoder.

Alarm .
Display Alarm Name Alarm Output Meaning
Multiturn Limit Dis- Different multiturn limits have been set in the
A.CCO agreement OFF (H) encoder and SERVOPACK.

If this alarm is displayed, perform the procedure given in (2) Operating Procedure to change the multiturn
limit value in the encoder to the value set in PnA48.

Preparation

Before you set the multiturn limit for the Multiturn Limit Disagreement (A.CCO0) alarm, make sure that the
write prohibited setting parameter (Fn010) is set to Write permitted.

Operating Procedure

Use the following procedure.
Supplemental Information

This setting can be performed with the write memory command (MEM_WR). Refer to the 2-V-MD Series
User'’s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.: SIEP S800001 03) for
details on the Write Memory (MEM_WR) command.

1. In the SigmaWin+ main window, click Setup — Set Absolute Encoder — Multi-Turn Limit
Setting.
Supplemental Information
If you are using more than one axis, the Axis Selection Dialog Box is displayed.
Follow the instructions in the Axis Selection Dialog Box to select the axis to adjust before you continue.

A verification message will appear confirming if you want to continue although the position data will
change.

@ Multi—turn Limit Setting

& WARNING

The position data is cleared when this function is used.
Since the Multi-turn {multiple rotations} limit is changed
the posttion data of the machine system i1s changed and
it is very dangerous.

Do you want to continue the process?

Cancel |

Click Cancel to return to the main window without setting the multi-turn limit.

2. Click Continue.
The Multi-Turn Limit Setting box will appear.

@ Multi—turn Limit Setting

Fulti-turn Limit Setting Change

Pr205: Multiturn Limit Setting

85535 [Rev] B [Rev]
{ 0-65535 )

Wnting into
the Servopack

[




7.6 Absolute Encoder Setting

3. Change the setting to the desired number of revolutions.

@ Multi—turn Limit Setting

Fulti-turn Limt Setting Changs

Pn205:Kultitum Limit Setting

65535 [ Rev] = 16555 [ Rev]

{ 0-85535 )

WWriting into
the Sermopack

g

4. To save the settings, click Writing into the Servopack.
A warning message will appear.

Multi—turn Limit Setting

A\

Multi-turn limit value was changed
The fallowing procedure is nesded to operate with changing
the KMulti-turm limit_

1. Close this function program.

2 "A CC0 Multi-turn Limit Disagreement” is occurred
when the power of the Servopack (control) is cycled.

3. Select "Multi-tum Limit Setting function™ again

4. Set the Multi-turn limit setting value to the sernvomotor
according to the instruction of the screen.

5. Cycle power again Multi-tum limit change is completed,
through these procedures

Click OK and the settings are changed to the new ones.
Restart the SERVOPACK.

Because only the settings for the SERVOPACK were made, the settings for the servomotor are still
incomplete and an alarm occurs.

Return to the SigmaWin+ main window. To make the settings for the servomotor, click Setup —
Multi-Turn Limit Setting again.
A verification message will appear confirming if you want to continue although the position data will

change.

T Multi—turn Limit Setting

A WARNING

The position data is cleared when this function is used.
Since the Multi-turn {multiple rotations) limit is changed
the position data of the machine system s changed and
it is very dangerous.

Do you want 1o continue the process?

Cancel

H Operation
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7.6.4 Absolute Encoder Origin Offset

8. Click Continue.
The Multi-Turn Limit Setting box will appear. To change the settings, click Re-Change.

@ Multi—turn Limit Setting

Set the multi-turn limit value to the seromaotor.

Fn205:Muliturm Limit Setting

15555 [Rev] Re-Change

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

Writing into
the senvomotor

9. To save the settings, click Writing into the Motor.
A warning message will appear

Multi—turn Limit Setting

& WARNING

Multi-turn limit setting has been completed. Cycle {control) power.
The operation can be done with the set multi-turn limit from the next
time when the power is turned an

It is very dangerous to operate the machine in this state. Be sure to
perform the original point re-setup of a machine system after
power is turned on again

10. Click OK.

7.6.4 Absolute Encoder Origin Offset

If using the absolute encoder, the positions of the encoder and the offset of the machine coordinate system
(APOS) can be set. Use PnA46 to make the setting. After the SENS ON command is received by MECHA-
TROLINK communications, this parameter will be enabled.

igi Posii
Absolute Encoder Origin Offset Classification
PnA46 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 t . _
amirers 0 1 reference unit 0 Immediately Setup
<Example>

If the encoder position (X) is set at the origin of the machine coordinate system (0), PnA46 = X.
Machine coordinate

' Origin
s
system position :
APOS .
( ) ' PnA46 . Encoder position
Encoder position j/ )\4—' .ﬁ
: i

Encoder position: Origin
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8.1 Type of Adjustments and Basic Adjustment Procedure

8.1

8.1.1

Type of Adjustments and Basic Adjustment Procedure

This section describes type of adjustments and the basic adjustment procedure.

Adjustments
Adjustments (tuning) are performed to optimize the responsiveness of the SERVOPACK.

The responsiveness is determined by the servo gain that is set in the SERVOPACK.

The servo gain is set using a combination of parameters, such as speed loop gain, position loop gain, filters,
friction compensation, and 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 case, it is possible to suppress the vibration with a variety of vibration
suppression functions in the SERVOPACK.

The servo gains are factory-set to appropriate values for stable operation. The following utility function can be
used to adjust the servo gain to increase the responsiveness of the machine in accordance with the actual con-
ditions. With this function, parameters related to adjustment above will be adjusted automatically and the need
to adjust them individually will be eliminated.

This section describes the following utility adjustment functions.

Applicable Control

Utility Function for Adjustment Outline Method
This function is enabled when the factory settings are
Tuning-less used. This function can be used to obtain a stable Speed and Position
Levels Setting response regardless of the type of machine or changes in p
the load.

You can automatically adjust the following from the Sig-
maWin+ by executing moment of inertia (mass) identifi-
cation and autotuning without a host reference.

* Moment of inertia ratio

Advanced Autotuning * Gains (position loop gain, speed loop gain, etc.) Speed and Position
« Filters (torque reference filter, notch filter)
* Friction compensation

+ Anti-resonance control adjustment function
* Vibration suppression function

After you set the moment of inertia ratio, you can auto-
matically adjust the following from the SigmaWin+ by
executing autotuning with a host reference.

Advanced Autotuning by * Gains (position loop gain, speed loop gain, etc.)
Reference « Filters (torque reference filter, notch filter)

* Friction compensation

+ Anti-resonance control adjustment function

* Vibration suppression function

Position

You can adjust the following by executing custom tuning
from the SigmaWin+.

* Gains (position loop gain, speed loop gain, etc.)

* Filters (torque reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

One-parameter Tuning Speed and Position

Anti-Resonance Control This function effectively suppresses continuous vibra- .
; ; . Speed and Position
Adjustment Function tion.
Vibration Suppression This function effectively suppresses residual vibration if Position
Function it occurs when positioning.

Adjustments
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8.1.2 Basic Adjustment Procedure

8.1.2 Basic Adjustment Procedure

The basic adjustment procedure is shown in the following flowchart. Make suitable adjustments considering
the conditions and operating requirements of the machine

< Start adjusting servo gain. )

(1) Adjust using Tuning-less Function.
Runs the servomotor without any adjustments.
Refer to 8.2 Tuning-less Function.

Y

No

(2) Adjust using Advanced Autotuning.

Execute moment of inertia (mass) identification and autotuning without
a host reference from the SigmaWin+.

Refer to 8.3 Advanced Autotuning.

Yes

No

(3) Adjust using Advanced Autotuning by Reference.
Execute autotuning with a host reference from the SigmaWin+.
Refer to 8.4 Advanced Autotuning by Reference.

Y
@ = Completed

No

(4)Adjust using One-parameter Tuning.

— = Execute custom tuning from the SigmaWin+.
Refer to 8.5 One-parameter Tuning.

Y
@ ——— - Completed

No

Continuous vibration occurs.

Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to 8.6 Anti-Resonance Control Adjustment Function.

Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression Function.

Refer to 8.7 Vibration Suppression Function.

Results OK?

Completed.
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8.1.3 Monitoring Operation during Adjustment

While adjusting the servo gain, always monitor the operating status of the machine and the signal waveform.
Use data tracing from the SigmaWin+ to monitor signal waveforms from the SERVOPACK.

This section describes data tracing from the SigmaWin+.
Refer to the SigmaWin+ Online Manual for details.

(1) Trace Main Window

Select Trace — Trace from the menu bar of the SigmaWin+ Component main window. The following dialog
box appears.

_nﬂTrac:Ee ]

| J | | | | J J B3 History | | Setup
* N
b2

Trigger setting lData ] L] ] Measurement &xiz ]

Trigger Conditions | Triguer Target Trigaer Level | Trigger Type i‘ —
Trigger &

Pre-trigger Trigoer B -
4| | »

Trace Main Window

Adjustments
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8.1.3 Monitoring Operation during Adjustment

(2) Trace Setting

In the Trace main window, click SETUP, and the Trace Setting box appears. Select the objects and conditions
for the trace.

The settings from the previous trace, if any, are displayed.

Refer to the SigmaWin+ Online Manual for detailed trace settings.

Sampling Setting

Auto Sefting IMDn'rtors positioning completion (j Set lrsampmg Time I 250 j[US] bS |1DDD j = PSU-UUU [ms]
—Trace Chject Sefting
Messurement Axis PUD [~ High-precision trace (The time reuired to trace wil be reduced to a half )
EAnang Trace - vertical axis (Left) ILio
Data 1 Feedback Speed M x| | tmin-1] 101 15-0N =] — -
Data 2 Toroue Reference I EL [%] 1102 PSET I -
Data 3 |nisetting I l:lL - 103 Unzetting [ I:l -
— Trigger sefting
Trigoer Concitions | Trigoer & A Pre-trigger 0 _I:jl [%]
Trigger A Triger B
Trigger Target Mo Trigger j |AKIS#DD j Trigger Target Mo Trigger j IA}{IS#DD j
Trigger Level 0 _Ij Trigger Level 1] _Ij
Trigger Type A Rising Edoe j Trigger Type A Rising Edae j

I” Display options ISeﬂIingtime vl 0K |

Cancel

Trace Setting Dialog Box
B Sampling Setting

The setting for the allowable interval time for getting trace data can be made here. Data will be obtained every
250 us if the sampling time is set to 250 ps. The total trace time is the sampling time multiplied by the number
of data items.

B Trace Object Setting

« Data 1/Data 2/Data3

Select content such as "Torque Reference," "Feedback Speed," etc., identical to the analog monitor as trace
objects from the data boxes. The line color for Datal/Data2/Data3 can be set here. The settings are as follows.

Name Unit
Not set -
Torque reference %
Feedback speed min™!
Reference speed min’!
Position reference speed min™!

Position error

Reference unit

Position amplifier error pulse
Speed feed forward min!
Torque feed forward %

Effective gain

+ 1/O1/1/102/1/03

You can select input signals, such as /EXT1, P-OT, or N-OT, and output signals, such as /BK, as the data to

trace. You can also specify the line colors for I/O traces 1, 2, and 3.
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W Trigger Setting

A trigger is a device for designating the timing of data access. For example, if you set the condition that the

speed feedback exceeds 100 min™!, you can check detailed servo operation after the point where that condition
is satisfied.

Trigger (Trigger Conditions)
Set two trigger conditions: Trigger A and Trigger B.

By combining Trigger A and Trigger B, a total of three conditions can be set as follows.

Trigger Condition Description
Trigger A Trigger A is satisfied
Trigger A AND Trigger B Both Trigger A and Trigger B are satisfied
Trigger A OR Trigger B Either Trigger A or Trigger B is satisfied

Pre-trigger (0% to 99%)
Designate to what degree data is displayed in the graph before a trigger is applied.

Trigger Target

Designate the object to which the trigger is applied. The selected objects can either be from the designated in
Data 1, 2, and 3, and I/O 1, 2, and 3, or "No Trigger".

If "No Trigger" is selected, the trigger will be applied at the time the START button is clicked. Also the set-
tings for "Trigger Level", "Trigger" (trigger type), and "Pre-Trigger" will be unavailable.

Torgue Reference

Feedback Speed
Torgue Reference
FE-Cl

P-C0N

Box Selection List for Triggers

Trigger Level

Designate the standard for determining when the trigger starts. The units for the setting are the same as those
of the trigger object selected.

The trigger level cannot be set if the trigger object is "I/O 1 /1/0O 2 /1/O 3" or "No Trigger."
Trigger (Trigger Type)

Designate the trigger judgement method when the trigger is applied. Select Rising Edge, Falling Edge,
Change Edge, Above the Trigger (above the trigger level) or Below the Trigger (below the trigger level)

|J' Rizing Edge j
A Rising Edoe

"4 Faling Edge

4 Change Edge

2 shove the Trigger

= Below the Trigger

Box Selection List for Trigger Types

Adjustments
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8.1.3 Monitoring Operation during Adjustment

Rising Edge:

Falling Edge:

Change Edge:

The trigger is detected when the trigger object data rises from below the trigger level to above the
trigger level.

When the change is from LO to HI in I/O

The trigger is detected when the trigger object data falls from above the trigger level to below the
trigger level.

When the change is from HI to LO in I/O

The trigger is detected if the trigger object crosses the "Trigger Level " in any way.
When the signal level changes in I/O

Above the Trigger:  The trigger is detected when the trigger object data is above the trigger level.
Cannot be selected for 1/0.
Below the Trigger:  The trigger is detected when the trigger object data is below the trigger level.
Cannot be selected for I/0.
Rising Edge Falling Edge Change Edge Above the Trigger Below the Trigger

Level Level

2

3 - 2 >

(3) Starting the Trace

B3 Trace O

él@l @l 'ﬁjl“\l @llal El gl F(j_:)History | @Overlappingl

Trigger setting |Data Juo | Measurement Axis |

Trigger Conditions
rigger A
Pre-trigger
[3]

| Trigger Target | Trigger Level | Trigger Type ﬂ I—) Single 'I

Trigger A | Mo Trigger Start

Trigger B =
i | of E

(@]

) e |

»
=l Elieiv =] el Slioz elios [Foce imsisi

B Setting the Trace Mode

Select whether to executing tracing only one time or repeatedly from the Trace mode box.

Single: Executes the trace process once. Waiting for the trigger - Trigger conditions are met - Graphic display,
and then ends the trace.

Continuous: Repeats the trace process until Stop is clicked.
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W Starting on a Trigger

Click Start in the Trace main window, and the SigmaWin+ will wait for the trigger.

The window below appears while waiting for the trigger.

B Trace 0

== 2| BN &le| & |

Trigger setting |Data | | Measurement Axis |

% Hiistary. | @ e | St

Trigger Conditions | Trigger Target

rigger A Trigger & | AXIS#00:Reference Sp...

Pre-trigger Trigger B
F[%] |

| Trigaer Level | Trigger Type ﬂ I—’ Single
Ofmin-1] A Rising Edge
-

| »

|® vyaiting for trigger ... Click the Stop button to abort.

olire) Eime | ETE q

Ji =i =l Eliwi El=z] #len Ciiez €z

IFULL v I [msfdiv]

Dialog Box While Waiting for a Trigger

Adjustments
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8.1.3 Monitoring Operation during Adjustment

B Transferring Data

The message remains until the set trigger conditions are met. Click Stop to stop waiting for the trigger

5 Trace 0

| ] 2N &le| & | |

Trigger setting ]Data |10 | Measurement Axis |

Trigger Conditions | Trigger Target
ISR & Trigoer & Mo Trigger
Pre-trigger Trigoer B
ﬁ[%] 1 |

O viaiting for trigger ... Click the Stop button to abart.

| =l =l [ R R e & [msdiv]

Dialog Box While Transferring Data

Once the trigger condition is satisfied, the SERVOPACK starts transferring data to the SigmaWin+. When the
data transfer is completed, the Trace main window appears.

Note 1.

The trigger sometimes cannot be detected in less than 2ms due to the relationship of the detection period.
2.

If the sampling time is lengthened, SigmaWin+ may continue to wait for the trigger even after the trigger has

been applied. SigmaWin+ waits because data for the sampling time is saved in the SERVOPACK after the trigger
has been applied.
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(4) Displaying Trace Results

This Trace main window displays a graph based on the trace settings.

él | ﬁgl @l -N"l Ql Ql @l f_é/” F(:j_:)History | @Overlapping | Setup
7

Trigger setting |Data Juo | Messurement Axis | |Goved
Trigggr Condtions | Trigoer Target I Trigger Level | Trigoer Type ﬂ I_’ Single 'I

rigger & Tioger & | NoTrgger | S| =
Pre-trigger Trigger B st

[%] 1 | 2 @
(]

150.000

Time[ms]

M R

o001 o2 O os |FU|_|_

»
x| imsiaiv]

Dialog Box Showing Trace Results

Adjustments
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8.1.4 Safety Precautions on Adjustment of Servo Gains

8.1.4

(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 SERVOPACK can come to an emergency stop at any time.
* Make sure that a trial operation has been performed without any trouble.
+ Install a safety brake on the machine.

Set the following protective functions of the SERVOPACK to the correct settings before starting to adjust the
servo gains.

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 7.5 Limiting Torque.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the SERVOPACK is used
in position control.

The excessive position error alarm is a protective function that will be enabled when the SERVOPACK is used
in position control.

If this alarm level is set to a suitable value, the SERVOPACK will detect an excessive position error and will
stop the servomotor if the servomotor does not operate according to the reference. The position error indicates
the difference between the position reference value and the actual motor position.

The position error can be calculated from the position loop gain (PnAC6) and the motor speed with the follow-
Ing equation.

Motor Speed [min!] . Encoder Resolution*  ~ PnA44

Position Error [reference unit] = 60 PRACS [0.1/s)/10 PrAdD
n /s n

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

Max. Motor Speed [min’l] Encoder Resolution* PnA44
Pn520 > x x x (1210 2)
60 PnAC6 [0.1/s]/10 PnA42 —_—

* Referto 7.4.3 Electronic Gear.

At the end of the equation, a coefficient is shown as "X (1.2 to 2)." This coefficient is used to add a margin that
prevents a position error overflow alarm (A.d00) from occurring in actual operation of the servomotor.

Set the level to a value that satisfies these equations, and no position error overflow alarm (A.d00) will be gen-
erated during normal operation. The servomotor will be stopped, however, if it does not operate according to
the reference and the SERVOPACK detects an excessive position error.
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The following example outlines how the maximum limit for position deviation is calculated. These conditions
apply.

* Maximum speed = 6000
* Encoder resolution = 131072 (17 bits)

« PnAC6 = 400
PnA44 1
*TPnAd2 1

Under these conditions, the following equation is used to calculate the maximum limit (Pn520).

6000 131072 1

Pn520 = X X ——x2
60 400/10 1
= 327680 x2
= 655360

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).

Related Parameter

Excessive Position Error Alarm Level Classifica-
Pn520 Setting Range Setting Unit Factory Setting When Enabled tion
1to 1073741823 1 reference unit 5242880 Immediately Setup
Related Alarm
Alarm .
Display Alarm Name Meaning
A.d00 Position Error Overflow | Position errors exceeded parameter Pn520.

Vibration Detection Function

Set the vibration detection function to an appropriate value with the vibration detection level initialization. For
details on how to set the vibration detection function, refer to 9.10 Vibration Detection Level Initialization.

Adjustments
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8.2.1 Tuning-less Function

8.2

8.2.1

(1)

(2)

Tuning-less Function

The tuning-less function is enabled in the factory settings. If resonance is generated or excessive vibration
occurs, refer to 8.2.2 Tuning-less Levels Setting Procedure and change the set value of Pn170.2 for the rigidity
level and the set value in Pn170.3 for the load level.

/N CAUTION

» The tuning-less function is enabled in the factory settings. A sound may be heard for a moment when the
SV_ON command is received for the first time after the servo drive is mounted to the machine. This sound
does not indicate any problems; it means that the automatic notch filter was set. The sound will not be
heard from the next time the SV_ON command is received. For details on the automatic notch filter, refer
to (3) Automatically Setting the Notch Filter on the next page.

« If vibration occurs, set the load level to tuning-less load level 2 in parameter Pn170 or lower the rigidity
level.

Tuning-less Function

The tuning-less function obtains a stable response without manual adjustment regardless of the type of
machine or changes in the load.

Enabling/Disabling Tuning-less Function

The following parameter is used to enable or disable the tuning-less function.

Parameter Meaning When Enabled | Classification
n.O0O00 Disables tuning-less function.
n.O00O01 . .
[Factory setting] Enables tuning-less function.
Pn170 [, OOonO After restart Setup
[Factory setting] Used as speed control.
n.0010 Used as speed control and host controller used as

position control.

Application Restrictions

The tuning-less function can be used in position control or speed control. This function is not available in
torque control. The following application restrictions apply to the tuning-less function.

Function Availability Remarks
'Vllb'ra'tlonl detection level Available B
initialization
Advanced autotuning Not available Disable the tuplng-less function by.settlng Pn170.0to 0
before executing advanced autotuning.
Advanced autotuning by reference Not available -
One-parameter tuning Not available -

Anti-resonance control

adjustment function Not available -

Vibration suppression function Not available -

While this function is being used, the tuning-less function
EasyFFT Available cannot be used. After completion of the EasyFET, it can
be set again.

Friction compensation Not available -
Gain switching Not available -
Offline moment of inertia . Disable the tuning-less function by setting Pn170.0 to 0
. Not available . . )
calculation before executing this function.
While this function is being used, the tuning-less function
Mechanical analysis Available cannot be used. After completion of the analysis, it can be

used again.

*  Operate using SigmaWin+.



8.2 Tuning-less Function

(3) Automatically Setting the Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set
when the tuning-less function is enabled.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing tuning-
less function.

Parameter Meaning Meaning Classification
n.0o00 Df)gs not set the 2nd notch filter automatically with
utility function. ) )
Pn460 - . — Immediately Tuning
n.O0100 Set the 2nd notch filter automatically with utility
[Factory setting] | function.

(4) Tuning-less Level Settings

Two tuning-less levels are available: the rigidity level and load level. Both levels can be set in the Pn170
parameter.

B Rigidity Level

Parameter Meaning When Enabled | Classification
n.00o0O0 Tuning-less level 0
n.O0100 Tuning-less level 1
Pn170 n.O0200 Tuning-less level 2 Immediately Tuning
n.O0300 Tuning-less level 3
n.0400 .
[Factory setting] Tuning-less level 4
B Load Level
Parameter Meaning When Enabled | Classification
n.0oO00O0 Tuning-less load level 0
n.1000 . . .
Pn170 [Factory setting] Tuning-less load level 1 Immediately Tuning
n.2000 Tuning-less load level 2

Adjustments
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8.2.2 Tuning-less Levels Setting Procedure

8.2.2 Tuning-less Levels Setting Procedure

(1)

(2)

8-16

/\ CAUTION

» To ensure safety, perform the tuning-less function in a state where the SERVOPACK can come to an
emergency stop at any time.

The procedure to use the tuning-less function is given below.
The SigmaWin+ is required to execute this function.

Preparation

Confirm that the tuning-less function is enabled (Pn170.0 = 1) before you set the tuning-less levels.

Operating Procedure

Use the following procedure.

1. Inthe SigmaWin+ main window, click Parameters - Edit Parameters.

The Parameter Editing dialog box will appear.

i £
isplay Setting L) import

Display Mode
=
BR|= = UserLevel [ Level 2 (Tothe adustment ) =l
Control Mode |4'AIICDmrnIMnde = [Z] commert Customize

21l constant number |Fum:non Selection(Pnio-) | GainEntxx-) | SpesdPnzzs-) | TorquetPnaso:) | SeauencerPnsxs-) | 1o Sion | Mechatrainken 4| ¥

Mo, [Name [Set value AXIS200 Input v[AXIS#01 Tnput valul A-IS#02 Input valul AXIE#03 =
[# Pn000  Basic Function Select Switch O — [oo0TH 0000H 0000H 0000H —|
Udigit Servomotor direction E T Gefc CWas fo, 0 : Sets GCW : 0 : Sets CCW : 0 : Se
1digit Reserved (Do not change) - 0 Reserved (o | 0 : Reserved (Do | 0: Reserved (Do | 0 Res
2dieit Reserved (Do not chanee.) B 0 Reserved (Do | 0: Reserved (Do | 0: Reserved (Do D Res
adieit Ressrved (Do not change.) = 0:Reserved (Do | 0 : Reserved (Do | 0: Reserved (Do 0: Res

I Fn0O1 #pplication Function Select Switch 1 - 0012H 0010H 0012H 0012H
Udisit Servo OFF or Alarm G1 Stop Mads - 2 Makes the moi 0 - Stops the n 2: Makes the mof 2: Mak
1digit Overtravel (OT) Stop Mode - 1: 5ets the torqui 1 : Sets the torgui 1 : Sets the torque 1 : Set
2digit Reserved (Do not change) - 0 Reserved (Do | 0 : Reserved (Do | 0: Reserved (Do | O Res
disit Reserved (Do not chanse.) = 0 Reserved (o | 0 : Reserved (Do | 0: Reserved (Do D: Res

7 Pr002  Application Function Select Switch 2 ~ 0111H 0111H 0011H a111H
Udieit Reserved (Do not chanee.) B 1 Reserved (Do | 1: PReserved (Do | 1: Reserved (Do 1: Res
1disit Reserved (Do not chanee.) = 1:Reserved (Do | 1: Reserved (Do | 1: Reserved (Do 1: Res
I2dwgi| #bsoluts Encoder Usage - 1 : Uses absolute| 1: Uses absolute| 0 : Uses absol 1: Use>

4 »

I Select Al &l constart number:include not displayed) 7 Edt

¥ Axis Collation(Display the collation result of the selected axis)
Read Wirite

Compare:

Inttialize

A

)

&




8.2 Tuning-less Function

2. Select Pn170 in the Parameter Editing dialog box.
If Pn170 cannot be seen in the Parameter Editing dialog box, click the arrows to view the parameter.

Parameter Editing AXIS#41 : SGDY-2ROE11A

Dizplay Mode
QI@_I@ User Level |2  Lewvel 2 (To the adjustmert.)

Control Mads |13 : 41l Control Mode

Al constant number I Function Selection(Pnlxx-1  Sain(Prte-) |P03'rti0n(Pn2xx-) I Speed(Pn3x-] I TorguelPrdx-) I SequencelPnSx:-1 I 112 Sigyr | 4

Dizplay Setting

x|

?:‘] Impart |

Comment | Customize

Mo,

| Mame | Input value | Linit

| Set value

[ hin

| I

| Default | ;I

Ornis2
Orniss
Jrniss
Orniss
rni7o
et
1 gt
et
kgt

2l

Arnti-Resonance Gain Compensation 1
Arnti-Resonance Damping Gain u]
Anti-Resonance Fitter Time Constart .. O
Anti-Resonance Fitter Time Constart .. O
Tuning-less Function Relsted Switch 1
Tuning-less Function Selection
Cortrol Method during speed control
Tuning-less Lewvel
Tuning-less Load Level

Juli) %
%
0.01ms
0.01ms

401H -

1 Tunin... -

0:lses .. -

4 Tunin... -

1 Tunin... -

100 %
0%
0.00 ms
0.00 ms

1
o
-1000
-1000

1

aoo

300

1
1

aoo
aoo

100

[ Select Al{Gain(Pnlxx-Tinclude not displayed)

Initizlize

1

Compare

Read

Wirite

3. Click Edit.

The Edit box for Pn170 will appear.
Edit

Pn1 7o I'I'uning-less Function Related Sswitch

digit 0 Tuning-less Function Selection

|1 : Tuning-less function enabled

digit 1 Control Method during speed control

L

ID Uses as speed control

digit 2 Tuning-less Level

L

|4 s Tuning-less Level 4

digit 3 Tuning-less Load Level

L

|1 : Tuning-less Load Level 1

|14El1 H

L

Cancel |

Adjustments
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8.2.2 Tuning-less Levels Setting Procedure

4. For 3rd digit, select one of the load levels in the Tuning-less Load Level list.

« If'the response waveform results in overshooting or if the load moment of inertia exceeds the allowable
level, select 2: Tuning-less Load Level 2. (If any damage caused when the load moment of inertia
exceeds the allowable level, these conditions are regarded as being outside the scope of the warranty.)

« If a high-frequency noise is heard, select 0: Tuning-less Load Level 0

|

| T [Tuning-le== Function Related Switch

digit 0 Tuning-less Function Selection

|1 : Tuning-less function enakled j

digit 1 Caontrol Method during speed control

ID : Uses as speed control j

digit 2 Tuning-less Level

|4 Tuning-less Level 4 j

digit 3 Tuning-less Load Level

(81,4 I Cancel |

5. For 2nd digit, select one of the tuning-less levels in the Tuning-less Level list.

The higher the value of the level is, the higher the gain will be. A higher gain means better response.

Note 1. Ifthe tuning-less level is too high, vibration might occur. Lower the level if vibration occurs.
2. If'the tuning-less level is changed, the automatically set notch filter will be canceled (disabled). If any
vibration occurs, the notch filter will automatically be set again.

Edit ]

P70 [Tuning-le== Function Related Switch

digit 0 Tuning-less Function Selection

|1 : Tuning-less function enatbled LI

digit 1 Control Method during speed control

ID : Uses az speed control ﬂ

digit 2 Tuning-less Level

digit 3 Tuning-less Load Level

|2 : Tuning-less Load Level 2 LI
I 22m H
Ok I Cancel |
6. Click OK.

7. To enable the change in the setting, restart the SERVOPACK.
(3) Alarm and Corrective Actions

The autotuning alarm (A.521) will occur if resonance sound is generated or excessive vibration occurs during

position control. If that occurs, increase the setting of parameter Pn170.3 or decrease the setting of parameter
Pnl170.2.
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(4) Parameters Disabled by Tuning-less Function

When the tuning-less function is enabled in the factory settings, the settings of these parameters are not avail-
able: PnAC2, PnAC4, PnAC6, Pn103, Pn104, Pn105, Pn106, Pn160, Pn139 and Pn408. These gain-related

parameters, however, may become effective depending on the executing conditions of the functions specified
in the following table. For example, if EasyFFT is executed when the tuning-less function is enabled, the set-
tings in PnAC2, Pn104, PnAC4, Pn105, PnAC6, Pn106, and Pn103, as well as the manual gain switch setting,

will be enabled, but the settings in Pn408.3, Pn160.0, and Pn139.0 will be not enabled.

Parameters Disabled by Tuning-less Function R Functlonf. el
Parameters
Mechani
cal Mechanical
Pn Analysis | Easy Analysis
I i s Number || (Vertical | FFT | (Vertical
Axis Axis Mode)
Mode)
Speed Loop Gain PnAC2
2nd Speed Loop Gain Pn104 © © ©
Speed Loop Integral Time Constant PnAC4 % o o
Gain 2nd Speed Loop Integral Time Constant Pnl105
Position Loop Gain PnAC6 %
2nd Position Loop Gain Pnl106
Moment of Inertia Ratio Pn103 O
E riction Compensation Function Selec- Pn408 3 % % %
Advanced | tion
Control i ;
Anti resonance Control Adjustment Pn160.0 % % %
Selection
Gain . oo . .
o Gain Switching Selection Switch Pn139.0 X X X
Switching

#*  O: Parameter enabled
X: Parameter disabled

8.2.3 Related Parameters
The following parameters are automatically adjusted when the tuning-less function is executed.

After you enable the tuning-less function, do not change the following parameters, e.g., from the SigmaWin+.

Parameter Name
Pn401 Torque Reference Filter Time Constant
Pn40C 2nd Notch Filter Frequency
Pn40D 2nd Notch Filter Q Value

Adjustments
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8.3.1 Advanced Autotuning

8.3

8.3.1

Advanced Autotuning

This section describes the adjustment using advanced autotuning

Therefore, precise adjustments cannot be made if there is vibration when starting
adjustments. In this case, make adjustments after lowering the speed loop gain
IMPORTANT (PnAC2) until vibration is eliminated.
You cannot execute advanced autotuning if the tuning-less function is enabled
(Pn170.0 = 1 (factory setting)). Disable the tuning-less function by setting Pn170.0 to 0
first.
If the operating conditions, such as the machine-load or drive system, are changed
after advanced autotuning, then change the following related parameters to disable
any values that were adjusted before performing advanced autotuning once again with
the setting to calculate the moment of inertia. If advanced autotuning is performed
without changing the parameters, machine vibration may occur, resulting in damage to
the machine.

o » Advanced autotuning starts adjustments based on the set speed loop gain (PnAC2).

Pn140.0=0 (Does not use model following control.)

Pn160.0=0 (Does not use anti-resonance control.)

Pn408=n.0000 (Does not use friction compensation, 1st notch filter, or 2nd notch fil-
ter.)

Advanced Autotuning

Advanced autotuning automatically operates the servo system (in reciprocating movement in the forward and
reverse directions) within set limits and adjust the SERVOPACK automatically according to the mechanical
characteristics while the servo system is operating.

The following are tuned automatically.

* Moment of inertia ratio
* Gains (e.g., position loop gain and speed loop gain)
* Filters (torque reference filter and notch filter)
* Friction compensation
* Anti-resonance control
* Vibration suppression (only when mode selection is 2 or 3)
Refer to 8.3.3 Related Parameters for parameters used for adjustments.

For advanced autotuning, use the SigmaWin+ to execute moment of inertia (mass) identification and autotun-
ing without a host reference.

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.
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Movement ‘
Speed Rated motor

’ z speed x 2/3
Reference! ] ) i t: time

Rated motor

Response speed x 2/3
4
Execute advanced autotuning Rated motor ]
after a JOG operation to torque:
move the position to ensure a Approx. 100%
SERVOPACK suitable movement range. t time
Rated motor
torque: —
Approx. 100% Automatic operation

(1)

)

/\ CAUTION

» Because advanced autotuning adjusts the SERVOPACK during automatic operation, vibration or over-
shooting may occur. To ensure safety, perform advanced autotuning in a state where the SERVOPACK
can come to an emergency stop at any time.

Preparation

The following conditions must be met to perform advanced autotuning.

* The main circuit power supply must be ON.
* There must be no overtravel.
* The servomotor power must be OFF.
* The control method must not be set to 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 write prohibited setting parameter must be set to Write permitted.
* The tuning-less function must be disabled (Pn170.0 = 0).
Supplemental Information
+ If advanced autotuning is started while the SERVOPACK is in speed control, the mode will change to posi-

tion control automatically to perform advanced autotuning. The mode will return to speed control after com-
pleting autotuning. To execute advanced autotuning in speed control, set the mode selection to 1.

When Advanced Autotuning Cannot Be Performed

Advanced autotuning cannot be performed normally under the following conditions. Refer to 8.4 Advanced
Autotuning by Reference and 8.5 One-parameter Tuning for details.

* The machine system can work only in a single direction.

* The operating range is within 0.5 rotation.

Refer to 8.4 Advanced Autotuning by Reference for details on advanced autotuning with a reference input.
Refer to 8.5 One-parameter Tuning for details on one-parameter tuning.

When Advanced Autotuning Cannot Be Performed Successfully

Advanced autotuning cannot be performed successfully under the following conditions. Refer to 8.4
Advanced Autotuning by Reference and 8.5 One-parameter Tuning for details.

* 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 /V_PPI of the servo command output signals (SVCMD_10) while the moment of inertia is being calculated.

Adjustments
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8.3.2 Advanced Autotuning Procedure

¢ 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.
* The positioning completed width (PnACC) is too narrow.

width (PnACC). If the SERVOPACK is operated in position control, set the electronic
gear ratio (PnA42/PnA44) and positioning completed width (PnACC) to the actual val-

IMPORTANT ues during operation. If the SERVOPACK is operated in speed control, set the mode
selection to 1 to perform advanced autotuning.

o » Advanced autotuning makes adjustments by referring to the positioning completed

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting without chang-
ing the positioning completed width (PnACC). Because Pn561 is set by default to 100%, the allowable
amount of overshooting is the same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted to prevent overshooting the positioning
completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [Speed] [Position] [Torque] _
Classification
Pn561 Setting Range Setting Unit When Enabled When Enabled
0to 100 1% 100 Setup Setup

8.3.2 Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.

/\ CAUTION

» When using the SERVOPACK without calculating the load moment of inertia, be sure to set a suitable
value for the moment of inertia ratio (Pn103). If the setting greatly differs from the actual moment of inertia
ratio, normal control of the SERVOPACK may not be possible, and vibration may result.

« If you use phase control with an MP2000-series Controller, set the mode selection to 1. If the mode selec-
tion is set to 2 or 3, correct phase control may not be possible.

(1) Moment of Inertia (Mass) Identification Procedure

Use the following procedure to set the moment of inertia.

/\ CAUTION

Advanced autotuning involves motor operation, and it is therefore hazardous.
Refer to the SigmaWin+ Operation Manual before performing autotuning without reference input.
Be particularly careful of the following point.
* Ensure safety near all moving parts.
Vibration may occur during autotuning. Provide an emergency stop means to shut OFF the power supply during
implementation. The motor will move in both directions within the movement range. Check the movement range
and direction, and provide overtravel prevention means and other safety measures as required.

/\ CAUTION

Two methods are available to stop advanced autotuning while the motor is running, and the motor will stop according
to the method selected. Make sure to select the best method for the situation.

* Ifthe SERVO OFF button is used, the motor will stop according to the stopping method after servo off specified
by the parameters.

+ If the CANCEL button is used, the motor will decelerate to a stop and then enter a zero clamp state.
Note: The CANCEL button may be invalid in some SERVOPACKSs.
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1.

2.

In the SigmaWin+ main window, click Tuning — Tuning.
<Supplemental Information>

If you are using more than one axis, the Axis Selection Dialog Box is displayed. Follow the instructions

in the Axis Selection Dialog Box to select the axis to adjust before you continue.

The following window will appear.

Tuning

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following

=Safety Precautions=

1 Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2 Confirm the safety of the area adjoining the dnve unit

Before executing this function, always confirm that the area within the motor mation range
and direction is clear for safe operation Provide protective devices to ensure safety in

the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4 When the moment of inertia (mass) identific ation function is used for a vertical axis, check the safely of the system
When the moment of inertia {mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumned off

<Tuning Precautions=>
5 Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

6. If vibration is generated execute custom tuning

I Execute I Cancel [

Click Cancel to return to the SigmaWin+ main window without executing tuning.

Click Execute.
The following window will appear.

|
Set the moment of inertia (mass) ratio before EreEeitETe |
executing autotuning

—Moment of inertia (mass) ratio identification

Pr103 : Moment of Inertia Ratio

Execite

o)

I 100 = Eclit
¥

Reference input from host controller

— autotuning

' Position reference input

|
LR
Atotuning

' o reference in r T - %

Advanced adiustment | Finish |

<Supplemental Information>

If the moment of inertia ratio is already decided, click Edit and enter the moment of inertia.
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8.3.2 Advanced Autotuning Procedure

3. Click Execute.
The following window will appear.

x4
Candition Reference Operation / .
Setting g Transmizsion = M easurement e wfiits Results
Flease set the following conditions for Moment of Inertia [dentification, 3
Help l“ @
——t Speed Loop Sething eterence Selection
O] Speed Loap Setti Rt Selecti ®
ATO0: 5 peed Loop Galh -
407 [01Hz] _Edt | [£1000min-11250 wms Max) x| | B Confim ®
Pn101:5peed Loop Integral Time Constant ]
Igngg [0.01 ms] lDetaiIed Setting(lirmitation in operation] J @
[P | Acceleration
@ 4Ident|f|cat|on start level § : | v <[onoonon
[300 [ Edit | :
| [5000.00 - 45836.62 ) [min-145]
©)
Speed
CAUTION | 1 +[1000.00
The Moment of Inertia Batio can not be identified [976-1100.00) [min-1]
cormectly under the following cases:
T - Moving distance
1. When the torque limit is active i I—
Pleaze see the Setting Help in detail. E T £2.50 -
Execute the zoftwars reset function, or turn the power off 0 23] Vet 55
and then on after completion of execution.
< Brach I Hext = I Cancel
| |

®Speed Loop Setting
Set the speed loop gain and integral time constant.
If the response of the speed loop is poor, the moment of inertia (mass) ratio cannot be measured accu-
rately.
The speed loop setting to get the required response for the moment of inertia (mass) setting is already
set to the default setting. Normally, this setting does not have to be changed.
If this speed loop gain is too high, and is causing excitation in the mechanism, lower the setting. How-
ever, do not set it to a value that is higher than the default setting.
@Identification Start Level
Set the moment of inertia (mass) identification start level.
With a heavy load or low-rigidity machine, torque limit may be applied and the moment of inertia iden-
tification may fail.
In this case, double the identification start level and execute identification again.
QEdit
Click Edit to view the Speed Loop-Related Setting Change box or the Identification Start Level Setting
Change box.
@Help
Click Help to open the window for guidelines on the reference condition settings.
*Run the motor to measure the load's inertial moment (mass) of the machine to compare it with the
rotor's inertial moment of the motor in the moment of inertia (mass) ratio.
+Set the driving mode, reference pattern (maximum acceleration, maximum speed, and maximum mov-
ing distance), and parameters related to the speed loop.
*Accurate measurement of the moment of inertia (mass) ratio depends on the settings. See the measure-
ment results to determine the proper settings.
®Reference Selection
Select a reference pattern from the Reference Selection box or create the reference pattern by directly
entering the values.
As the setting for maximum acceleration increases, the accuracy of the inertia identification tends to
improve.
Consider the pulley diameter or the speed reduction ratio such as the ball screw pitches, and set the
maximum acceleration within the operable range.
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®Confirm
Click Confirm to view the driving pattern

@Detailed Setting
Create the reference pattern for setting the moment of inertia (mass) by changing the values with the

slider or by directly entering the values.
®Next
Click Next to view the Reference Transmission box.

®Cancel
Click Cancel to return to the main window without changing the conditions.

/\ CAUTION

* The amount of movement is the value for each operation (a forward run or a reverse run). After several opera-
tions, the operation starting position may have moved in either direction. Confirm the operable range before each

measurement and operation.
* Certain settings for the parameters or inertia size of the mechanism may result in overshooting or undershooting,

and cause the speed to temporarily exceed the maximum speed. Allow a margin when making the settings.

<If the moment of inertia (mass) ratio cannot be measured accurately>
If the torque (force) is limited, the moment of inertia (mass) ratio identification cannot be made correctly.

Adjust the setting of the limit or decrease the acceleration in Reference Selection so that the torque (force) will

not be limited.
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8.3.2 Advanced Autotuning Procedure

4. Click Next.
The following window will appear.

% Reference Transmission AXIS#2

Condition - Reference - Oparation / = -\
Setting Transmissior Measuremen iisiiasuite
: " | )
Transferring Reference Conditions to the Servopack Start I
1

® O

®Start

Click to Start to transfer the reference conditions to the SERVOPACK. A progress bar displays the
progress status of the transfer.

@Cancel

The Cancel button is available only during the transfer to the SERVOPACK. After the transmission is
finished, it is unavailable and cannot be selected.

®Back

Click Back to return to the Condition Setting box. The Back button is unavailable during a data trans-
fer.

@Next

The Next button is available if the data is transferred successfully. If an error occurs or if the transmis-
sion is interrupted, it is unavailable and cannot be selected.

Click Next to view the Operation/Measurement box.
®Cancel
Click Cancel to stop processing and return to the main window.

5. Click Start to transfer the reference conditions to the SERVOPACK.
6. Click Next.
The following window will appear.

R Operation/Measurement AXISH?

Condition  w» Reference  w»  Operation / = A . y
Setting St e W iz Gorndin _Precautions |
1Count Identifisation/Fwd Measurement..Preparation
Servo ON/OFF operation Run
| ; S
Servo On Forward Reverse

Moment of Inertia

FT RB[::;)DHOFXO .
S-llze .

Identified Moment of
Inertia Ratio

[%]

8-26



8.3 Advanced Autotuning

7. Click Servo On.
8. Click Forward to take measurements by turning (moving) the motor forward.
After the measurements and the data transmission are finished, the following window will appear.

% Operation/Measurement AXISH2

Condition = Reference = Operation/ = i pociie Precautions

Setting Transmissior Measuremen
1Count [dentification/Rev. Measurement..Prep. Complete
Servo ON/OFF operation Run

@ | =

Moment of Inertia
Ratio orior to

foo ]
v

Identified Moment of
nartia Rati
[x]

9. Click Reverse to take measurements by turning (moving) the motor in reverse.
After the measurements and the data transmission are finished, the following window will appear.

% Operation/Measurement AXISH2

Condition  w+ Reference = Operation/ = =
Setting Transmissior Measuremen Ll (R i _Precautions |
2Count Identification/Fwd Measurement. Prep. Complete

Servo ON/OFF operation Run

Moment of Inertia
Ratio orior to

foo ]

v

Identified Moment of
nartia Ratio

177 (%]

‘ | Cancel ||

10. Repeat steps 7 through 9 until all the measurements have been taken.

Measurements will be made from two to seven times and then verification will be performed. The actual
number of times the measurements have been taken is displayed in the upper left part on the screen. The
progress bar displays the percentage of data that has been transferred.

11. After the measurement has been successfully completed, click Servo ON to turn to the servo
OFF status.
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12. Click Next.
The following window will appear.

% Write Results AXIS#2

Condition - Reference - Operation /  ws

Setting Transmissior Measuremen ol

Writes the Identified Moment of Inertia Ratio.

=

orof Inertia Ratio - fInertia Ratio
%] > 100 fx1 @

@ Writing Results|

| I [Coce H©

®Identified Moment of Inertia (Mass) Ratio
Displays the moment of inertia (mass) ratio calculated in the operation/measurement.
@Writing Results

Click Writing Results to assign the value displayed in the identified moment of inertia (mass) ratio to
SERVOPACK parameter Pn103.

®Pn103: Moment of Inertia (Mass) Ratio

Displays the value assigned to the parameter.

Click Writing Results, and the new ratio calculated from the operation/measurement will be displayed.
@Back

The Back button is unavailable.
®Cancel

Click Cancel to return to the main window.

<Supplement>
When Next is clicked without turning to the servo OFF status, the following message appears. Click OK
to turn to the servo OFF status.

Moment of Inertia Ident x|

& It turns the Servo OFF,

oK I Cancel |

13. Click Writing Results to set the moment of inertia (mass) ratio calculated in the operation/

measurement to the parameters.
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14. After confirming that the value displayed in the identified moment of inertia (mass) ratio and the
value displayed in the Pn103: Moment of Inertia Ratio are the same, click Finish.

The following window will appear.

X

& The software reset Function should be executed since the moment of inertia (mass) identification Function was
execuked,

Click the Ok button to execute the software reset function,

After the Cancel button is clicked, an alarm will occur when the serva is kurned on by external signal. Turn the pawer
off and then on again o clear the alarm.

oK I Cancel

15. Click OK.
The following window will appear

0 Software Reset AXISH?2

The software reset function will be executed
The Servopack will stop responding for approximately 5
seconds after the fuction begins

Execute

®

16. Click Execute to save the change of Pn103 (Moment of Inertia (Mass) Ratio) to SERVOPACK.

After the saving is finished, the tuning main window will appear.

This completes the moment of inertia (mass) identification procedure.

Adjustments
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8.3.2 Advanced Autotuning Procedure

(2) Procedure for Autotuning without a Host Reference

Use the following procedure to execute autotuning without a host reference.

1. Select the No reference input option under Reference input from host controller in the
Tuning main window, and then click Autotuning.
The following window will appear

i’ Autotuning - Setting Conditions AXIS#1 |

Set conditions.

—Switching the load moment of intertia (load mass) identification

|1 & moment of inertis iz not presumed. j

—Mode selection

|2:F0r positioning j

ollovving automatic adiustments can be executed: Model followving control,

gain adjustment specialized for positioning will be executed. In addition, the:
otch filtker, anti-resonance control, and vibration suppression.

—Mechanism selection

|2:Elall screw mechanism or linear motar j

wecutes adiustment suitable for relstively high-rigicity mechanizm, such as a
all screwy of linear motar. Select this type if there is no applicable mechanizm.

—Distance

The moving range from the current value is specified.

I a8 #1000 = 3000 [reference units]
(-99990 - 99990)

o E-Q [Rotation]
[ Setting invalid range : -31 - 310

—Tuning parameters

[ Start tuning using the default settings.

Mext = I Cancel

<Supplemental Information>

To execute moment of inertia (mass) identification, set the Load Moment of Inertia (Load Mass) Identifi-
cation Switch parameter to 0 (identify moment of inertia).
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2. Select whether or not to use the load moment of inertia (load mass) identification from the
Switching the load moment of inertia (load mass) identification box, the mode from the
Mode selection box, the mechanism from the Mechanism selection box, and enter the
moving distance. Then, click Next.

When the Start tuning using the default settings. check box is selected in the Autotuning-Setting Con-
ditions box, tuning will be executed using the tuning parameters set to the default values

j % Autotuning - Automatic setting AXIS#1 x|

—Servo ONIOFF operation

0 I Servo OFF

— Tuning

Start tuming

S

Mode selection
P:For positioning

Mechanizm selection

P:Elall screw mechanism of linear motar

Distance
QNotch fitter Egggg [reference units]
Dartires Adj T am—

Q\fib Suppress

Precautions | = Back | Fimizh | Cancel

3. Click Servo ON.
The following window will appear.

i:_ Autotuning - Automatic setting AXIS#1 =

—Servo ONIOFF operation

@ I Servo Okl

Waiting for execution

— Tuning

Start tuning

S

Mode selection
P:For positioning

Mechanizm selection

P:Elall screw mechanism of linear motar

Distance
QNotch fitter Egggg [reference units]
Dartires Adj T am—

Q\fib Suppress

Precautions | = Back | Fimizh | Cancel

4. Click Start tuning.
The following box will appear.

Adjustments

Autotuning X

A WARNING

Please check the safety near an operation part.
Execute?
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5. After confirming the safety of the area adjoining the drive unit, click Yes.

The motor will start rotating and tuning will start.

jZ Autotuning — Automatic setting AXISE2

Walting for execution

Oscillation level
measurement

Gain search
behaviour evaluation

Tuning completed

Mocle selection

Oiniateh fiter
Oantires adj

Precautions |

|1 :Standard

Mechanizm selection

]
Servo ONICFF operation
o Iw Servo OFF
40
— Tuning
" Cancel
49

[2:Ball screw mechanism of linear motor
Distance

145000 [reference units]
5o [Rotstion]

= Back | Finizh |

3)

Vibration generated during tuning is automatically detected, and the optimum setting for the detected

vibration will be made. When the setting is complete, the LED indicator lamps (bottom left of the box) of
the functions used for the setting will light up.

When tuning is completed, click Finish to return to the main window.
The results of tuning will be written in the parameters.

Troubleshooting Problems with Advanced Autotuning

Use the following tables to troubleshoot problems with advanced autotuning.

B |nability to Execute Advanced Autotuning

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.
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B When an Error Occurs

Error

Probable Cause

Corrective Actions

The gain adjustment was
not successfully
completed.

Machine vibration is occurring or the posi-
tioning completed signal is not stable when
the servomotor is stopped.

* Increase the set value for PnACC.

 Change the setting of the mode selection
from 2 to 3.

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

The gain adjustment was
not successfully
completed.

Refer to the following table B When an Error Occurs during Calculation of Moment of

Inertia.

Travel distance setting
error

The travel distance is set to approximately
0.5 rotation or less, which is less than the
minimum adjustable travel distance.

Increase the travel distance. It is recom-
mended to set the number of motor rota-
tions to around 3.

The positioning was not
completed within
approximately 10 seconds
after positioning

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

* Increase the set value for PnACC.
* Set 0 to V_PPI in the servo command
output signals (SVCMD 10).

adjustment was
completed.

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.

Probable Cause

Corrective Actions

The SERVOPACK started calculat-
ing the moment of inertia, but the
calculation was not completed.

* Increase the speed loop gain (PnAC2).
* Increase the STROKE (travel distance).

The moment of inertia fluctuated
greatly and did not converge within
10 tries.

Set the calculation value based on the machine specifications
in Pn103 and execute the calculation without calculating the
moment of inertia.

Low-frequency vibration was
detected.

Double the set value of the moment of inertia calculating start
level (Pn324).

The torque limit was reached.

* When using the torque limit, increase the torque limit.
* Double the set value of the moment of inertia calculating
start level (Pn324).

While calculating the moment of
inertia, the speed control was set to
proportional control by setting 1 to
V_PPI in the servo command output
signals (SVCMD_I0).

Operate the SERVOPACK with PI control while calculating
the moment of inertia.
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(4)

B Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically during advanced autotuning and
the notch filter will be set.

Related Functions on Advanced Autotuning

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning.

Parameter Function When Enabled | Classification

n. 0000 Does not st thg Ist notch filter automatically with
the utility function.

n.O00O0O1 Sets the 1st notch filter automatically with the util-

[Factory setting] | ity function. ) )

Pn460 . - Immediately Tuning

Does not set the 2nd notch filter automatically with

n.000O0O - .
the utility function.

n.O0100 Sets the 2nd notch filter automatically with the util-

[Factory setting] | ity function.

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 you set this function to Auto Setting, vibration will be automatically detected during execution of auto-
tuning without a host reference and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.00oo Does nqt use thf{ a}ntl-resopance control automati-
cally with the utility function. . .
Pn160 - - - Immediately | Tuning
n.O00O10 Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)
When you set this function to Auto Setting, vibration will be automatically detected during execution of auto-
tuning without a host reference and vibration suppression control will be automatically adjusted and set. Set
this function to Not Auto Setting if you do not change the setting for vibration suppression before executing
autotuning without a host reference.

Note: This function uses model following control. Therefore, the function can be executed only if the mode selection is set

to 2 or 3.
Parameter Function When Enabled | Classification
n.0000 Does not use the vibration suppression function
automatically with the utility function. ) )
Pn140 - - - . Immediately Tuning
n.O0100 Uses the vibration suppression function automati-
[Factory setting] | cally with the utility function.
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B Friction Compensation

This function compensates for changes in the following conditions.

+ Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance resulting from variations in the machine assembly

The conditions to which friction compensation is applicable depend on the mode selection.

Mode Selection Setting Setto 1. Setto 2. Set to 3.

Friction Compensation According to Pn408.3.™2 Adjusted with the friction compensation function.

#1. The friction compensation function is always enabled regardless of the friction compensation setting in Pn408.3.
%2,  For details on Pn408.3, refer to 8.8.2 (1) Required Parameter Settings.

Feedforward

If Model Following Control Related Switch (Pn140) is set to the factory setting and the mode selection is set
to 2 or 3 when autotuning is executed, the feedforward gain (PnACS), speed feedforward (VFF) input, and
torque feedforward (TFF) input will be disabled after autotuning.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF) input and
torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification

n.0O00O0 Model following control is not used together with

[Factory setting] | the speed/torque feedforward input. ) )
Immediately Tuning

Pn140
Model following control is used together with the

n.1000 speed/torque feedforward input.

Refer to the 2-V-MD Series Users Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for information on the speed feedforward (VFF) input and torque feedforward (TFF)

input.

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

IMPORTANT ward (VFF) input or torque feedforward (TFF) input from the host controller. However,
model following control can be used with the speed feedforward (VFF) input or torque
feedforward (TFF) input if required. An improper feedforward input may result in over-
shooting.

0 » Model following control is used to make optimum feedforward settings in the SERVO-
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8.3.3 Related Parameters

8.3.3 Related Parameters

The following parameters are either referenced or automatically changed during execution of advanced auto-
tuning.

Do not change the settings of these parameters from the SigmaWin+ during execution of advanced autotuning.

Parameter Name Automatic changes
PnAC2 Speed Loop Gain Yes
PnAC4 Speed Loop Integral Time Constant Yes
PnAC6 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio Yes
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 Torque Reference Filter Time Constant Yes
Pn408 Torque Related Function Switch Yes
Pn409 Ist Notch Filter Frequency Yes
Pn40A 1st Notch Filter Q Value Yes
Pn40C 2nd Notch Filter Frequency Yes
Pn40D 2nd Notch Filter Q Value Yes
Pn140 Model Following Control Related Switch Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Compensation Yes
Pn143 Model Following Control Bias (Forward Direction) Yes
Pn144 Model Following Control Bias (Reverse Direction) Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 ?ﬁ)?ldel Following Control Speed Feedforward Compensa- Yes
Pn160 Anti-Resonance Control Related Switch Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
Pn531 Program JOG Movement Distance No
Pn533 Program JOG Movement Speed No
Pn534 Program JOG Acceleration/Deceleration Time No
Pn535 Program JOG Waiting Time No
Pn536 Number of Times of Program JOG Movement No
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8.4

8.4.1

Advanced Autotuning by Reference

Adjustments with advanced autotuning by reference are described below.

gain (PnAC2). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after lowering the speed
IMPORTANT loop gain (PnAC2) until vibration is eliminated.

o » Advanced autotuning by reference starts adjustments based on the set speed loop

Advanced Autotuning by Reference

Advanced autotuning by reference is used to automatically achieve optimum tuning of the SERVOPACK in
response to the user reference inputs from the host controller.

The following are tuned automatically.

* Gains (e.g., position loop gain and speed loop gain)

« Filters (torque reference filter and notch filter)

* Friction compensation

* Anti-resonance control

* Vibration suppression

Refer to 8.4.3 Related Parametersfor parameters used for adjustments.

Advanced autotuning by reference is performed generally to fine-tune the SERVOPACK after advanced auto-
tuning of the SERVOPACK has been performed.

For advanced autotuning with a reference input, set the moment of inertia ratio (Pn103) and then use the Sig-
maWin+ to execute autotuning with a host reference.

Movement
speed .
B | Reference

>

Host controller

SERVOPACK

/\ CAUTION

» Because advanced autotuning by reference adjusts the SERVOPACK during automatic operation, vibra-
tion or overshooting may occur. To ensure safety, perform advanced autotuning by reference in a state
where the SERVOPACK can come to an emergency stop at any time.

Adjustments
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8.4.1 Advanced Autotuning by Reference

(1)

(2)

Preparation
The following conditions must be met to perform advanced autotuning by reference.

* The SERVOPACK must be in Servo Ready status

* There must be no overtravel.

* The servomotor power must be OFF.

* The position control must be selected when the servomotor power is ON.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).
* Gain setting 1 must be selected.

+ All warnings must be cleared.

* The tuning-less function must be disabled (Pn170.0 = 0).

* The write prohibited setting parameter must be set to Write permitted.

When Advanced Autotuning by Reference Cannot Be Performed Successfully

Advanced autotuning by reference cannot be performed successfully under the following conditions. If the
result of autotuning is not satisfactory, perform one-parameter tuning.

* The travel distance in response to references from the host controller is smaller than the set positioning com-
pleted width (PnACC).

* The motor speed in response to references from the host controller is smaller than the set rotation detection
level (PnB1C).

* The stopping time was 10 ms or shorter.

* The rigidity of the machine is low and vibration occurs when positioning is performed.
* The position integration function is used.

* P control operation (proportional control) is performed.

* The mode switch is used.

* The positioning completed width (PnACC) is too small.

Refer to 8.5 One-parameter Tuning for details on one-parameter tuning.

» Advanced autotuning by reference starts adjustments based on the positioning com-
o pleted width (PNACC). Set the electronic gear ratio (PnA42/PnA44) and positioning
completed width (PNACC) to the actual value during operation.
IMPORTANT

Change only the overshoot detection level (PnACC) to finely adjust the amount of overshooting without
changing the positioning completed width (Pn522). Because Pn561 is set by default to 100%, the allowable
amount of overshooting is the same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted without any overshooting in the posi-
tioning completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [Speed| [Position] [Torque] L
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup




8.4 Advanced Autotuning by Reference

8.4.2

(1)

Advanced Autotuning by Reference Procedure

The following procedure is used for advanced autotuning by reference.

Always set the moment of inertia ratio before you execute autotuning with a host reference.

/\ CAUTION

« If you use phase control with an MP2000-series Controller, set the mode selection to 1. If the mode selec-

tion is set to 2 or 3, correct phase control may not be possible.

Procedure for Autotuning with a Host Reference

Use the following procedure.

1. Confirm that the correct moment of inertia ratio in Pn103 is set by using the advanced
autotuning.
2. In the SigmaWin+ main window, click Tuning - Tuning.

Tur

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following

=Safety Precautions>

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Befare executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confirm the safety of the area adjoining the dnve unit
Before executing this function, always confirm that the area within the motor mation range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4. When the moment of inertia (mass) identific ation function is used for a vertical axis, check the safety of the system
When the moment of inertia {mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumned off

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

6. If vibration is generated execute custom tuning

Cancel I

Click Cancel to return to the SigmaWin+ main window without executing tuning.

3. Click Execute.
The following window will appear.

Tuning 3

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setting window before starting tuning

If an incorrect moment of inertia (mass) ratio is set, vibration may be generated
during tuning.

Do you want to continue tuning?

ok ] Cancel
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8.4.2 Advanced Autotuning by Reference Procedure

4. Click OK.
The following window will appear.
g:; Cu;:"rgzraa;ﬁr“ |;|erha (mass) ratia before T —

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning
" No reference input ﬂ* %
g — :

Advanced adjustment Finish

5. Select the Position reference input option under Reference input from host controller in
the Tuning main window, and then click Autotuning.
The following window will appear.

utotuning - Setting Cond =

Set conditions.

—Mode selection

2:For positioning j

gain adjustment specialized for positioning will be executed. In
cldition, the: following automstic adjustments can be executed:
odel following control, notch fiter, anti-resonance control, and
ibration suppression.

—Mechanism selection

2:Ball screve mechanism or linear motar j

wecutes adiustment suitable for relstively high-rigicity mechanizm,
uch as a ball screvy or linear mator. Select this type if there is no
pplicable mechanism.

—Tuning parameters

[ Start tuning using the default settings.

Mext = I Cancel
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6. Select the mode from the Mode selection combo box and the mechanism from Mechanism
selection combo box, and then click Next.
When the Start tuning using the default settings. check box is selected in the Autotuning-Setting Con-
ditions box, tuning will be executed using tuning parameters set to the default value

Autotuning 4]

A CAUTION

Tuning will be executed after resetting the tuning
parameters to their default values.

When tuning starts, the current tuning results will be
lost

Do you want to execute tuning?

Mo

7. Click Yes.

The following box will appear.

Moment of Inertia Ratio Setting [

i= Autotuning

generated

A CAUTION

If Moment of Inertia Ratio is not correctly set, vibration may be

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100

(%]

< Back | Mext = ] Cancel |

8. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

j % Autotuning - Automatic setting AXIS#1

Waiting for execution

Cinuatch fiter
Ohantires adj
Q\fib Suppress

Precautions

— Tuning

Turn the servo on, input the reference from the host
controller, and then click the Start button.

Mode selection

P:For positioning

Mechanizm selection

P:Elall screw mechanism of linear motar

= Back | Fimizh Cancel
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8.4.2 Advanced Autotuning by Reference Procedure

9. Turn the servo on and then input the reference from the host controller. Click Start tuning.

Autotuning X

A WARNING

Please check the safety near an operation part
Execute?

10. After confirming the safety of the area adjoining the drive unit, click Yes.
The motor will start rotating and tuning will start.

i"'é Autotuning — Automatic setting AXISE2 g ﬁl

Walting for execution

Oscillation level
measurement

Gain search
bahaviour evaluation

Motch fiter
Arti-res Ad]

Precavtions |

~Tuning

Executing tuning (Input the reference.)

Mode selection

H:Standard

Mechanism selection

}2:Elall screwy mechanizm or linear motar

Vibration generated during tuning is automatically detected, and the optimum setting for the detected

vibration will be made. When the setting is complete, the LED indicator lamps (bottom left of the box) of
the functions used for the setting will light up.

11. When tuning is completed, click Finish to return to the main window.
The results of tuning will be written in the parameters.

(2) Troubleshooting Problems with Advanced Autotuning by Reference

Use the following tables to troubleshoot problems with advanced autotuning by reference.

B [nability to Execute Advanced Autotuning by Reference

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.




8.4 Advanced Autotuning by Reference

B When an Error Occurs

Error Probable Cause Corrective Actions

* Increase the set value for PnACC.
 Change the setting of the mode selection

The gain adjustment Machine vibration is occurring or position- from 2 to 3.
was not successfully ing completion is not stable when the servo- | « If machine vibration occurs, suppress the
completed. motor is stopped. vibration with the anti-resonance control

adjustment function and the vibration sup-
pression function.

The positioning was not

gomrgl)((eitrﬁ:tvevllth;r(]) The positioning completed width is too nar- | * Increase the setting of PnACC.
Sgcrz)on ds afterY row or proportional control (P control) is » Set 0 to V_PPI in the servo command out-
being used. put signals (SVCMD_IO).

positioning adjustment
was completed.

Related Functions on Advanced Autotuning by Reference

Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
When you set this function to Auto Setting, vibration will be automatically detected during execution of auto-
tuning with a host reference and the notch filter will be adjusted.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning by reference.

Parameter Function When Enabled | Classification

Does not set the 1st notch filter automatically with

n.0ooo the utility function.

n.O00O01 Sets the 1st notch filter automatically with the util-

[Factory setting] | ity function. ) )
Pn460 . . Immediately Tuning

n.0o00 Does not set the 2nd notch filter automatically with

the utility function.

n.O0100 Sets the 2nd notch filter automatically with the util-
[Factory setting] | ity function.

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 you set this function to Auto Setting, vibration will be automatically detected during autotuning with a

host reference and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification

Does not use the anti-resonance control automati-

n.0000 cally with the utility function. ) )
Pn160 Immediately Tuning

n.O00O10 Uses the anti-resonance control automatically with
[Factory setting] | the utility function.
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8.4.2 Advanced Autotuning by Reference Procedure

Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)

When you set this function to Auto Setting, vibration will be automatically detected during autotuning with a
host reference and vibration suppression will be automatically adjusted and set. Set this function to Not Auto

Setting only if you do not change the setting for vibration suppression before executing autotuning with a host
reference.

Note: This function uses model following control. Therefore, the function can be executed only if the mode selection is set

to 2 or 3.
Parameter Function When Enabled | Classification
n.0o0o Does not use the vibration suppression function
automatically. ) )
Pn140 - . - . Immediately Tuning
n.O0100 Uses the vibration suppression function automati-
[Factory setting] | cally.

Friction Compensation

This function compensates for changes in the following conditions.

» Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly

* Changes in the friction resistance due to aging

Conditions to which friction compensation is applicable depend on the mode.

Mode Selection Setting Setto 1. Set to 2.*! Setto 3."!

Friction Compensation According to Pn408.3."2 Adjusted with the friction compensation function.

*1. The friction compensation function is always enabled regardless of the friction compensation setting in
Pn408.3.
* 2. For details on Pn408.3, refer to 8.8.2 (1) Required Parameter Settings.

Feedforward

If Model Following Control Related Switch (Pn140) is set to the factory setting and the mode selection is set
to 2 or 3 when autotuning is executed, the feedforward gain (PnACS), speed feedforward (VFF) input, and
torque feedforward (TFF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF) input and
torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
n.0O0O0 Model following control is not used together with
[Factory setting] | the speed/torque feedforward input. ) )
Pn140 . - - Immediately Tuning
Model following control is used together with the
n.1000 .
speed/torque feedforward input.

Refer to the 22 V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for information on the speed feedforward (VFF) input and torque feedforward (TFF)
input.

PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedforward
IMPORTANT (VFF) input or torque feedforward (TFF) input from the host controller. However, model
following control can be used with the speed feedforward (VFF) input or torque feedfor-
ward (TFF) input if required. An improper feedforward input may result in overshooting.

o » Model following control is used to make optimum feedforward settings in the SERVO-
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8.4.3 Related Parameters

The following parameters are either referenced or automatically changed during execution of advanced auto-
tuning by reference.

Do not change the settings of these parameters from the SigmaWin+ during execution of advanced autotuning

by reference.

Parameter Name Automatic changes
PnAC2 Speed Loop Gain Yes
PnAC4 Speed Loop Integral Time Constant Yes
PnAC6 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 Torque Reference Filter Time Constant Yes
Pn408 Torque Related Function Switch Yes
Pn409 1st Notch Filter Frequency Yes
Pn40A Ist Notch Filter Q Value Yes
Pn40C 2nd Notch Filter Frequency Yes
Pn40D 2nd Notch Filter Q Value Yes
Pn140 Model Following Control Related Switch Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Compensation Yes
Pn143 Model Following Control Bias (Forward Direction) Yes
Pn144 Model Following Control Bias (Reverse Direction) Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 i\i/f)cr)ldel Following Control Speed Feedforward Compensa- Yes
Pn160 Anti-Resonance Control Related Switch Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
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8.5.1 One-parameter Tuning

8.5

8.5.1

8.5.2

One-parameter Tuning

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.

The following are tuned automatically.

* Gains (e.g., position loop gain and speed loop gain)
« Filters (torque reference filter and notch filter)

« Friction compensation

* Anti-resonance control

One-parameter tuning allows you to automatically set related servo gain settings to balanced conditions by
adjusting one or two tuning levels.

Refer t08.5.4 Related Parameters for parameters used for adjustments.
For one-parameter tuning, execute custom tuning from the SigmaWin+.

Supplemental Information

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 8.8 Additional Adjustment Function.

/N CAUTION

« Vibration or overshooting may occur during adjustment. To ensure safety, perform one-parameter tuning in
a state where the SERVOPACK can come to an emergency stop at any time.

Preparation
The following conditions must be met to perform one-parameter tuning.
* 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 write prohibited setting parameter must be set to Write permitted.

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 that you use.

OWhen the tuning mode is set to 0 or 1, model following control will be disabled and one-parameter tuning
will be used as the tuning method for applications other than positioning.

@When the tuning mode is set to 2 or 3, model following control will be enabled and one-parameter tuning
will be used as the tuning method for positioning.

This section provides the procedure for when the tuning mode is set to 0 (set servo gains with priority given to
stability) or 2 (set servo gains with priority given to positioning application).

To execute one-parameter tuning, use custom tuning from the SigmaWin+.

/\ CAUTION

« If you use phase control with an MP2000-series Controller, set the tuning mode to 0 or 1. If the tuning
mode is set to 2 or 3, correct phase control may not be possible.




8.5 One-parameter Tuning

(1) Procedure for Custom Tuning

Use the following procedure to execute custom tuning when the tuning mode is set to 0 (set servo gains with
priority given to stability).

/\ WARNING

Be sure to carefully read the SigmaWin+ Operation Manual before executing this function.

Special care must be taken for the following.

Before executing this function, make sure that the emergency stop (power off) can be activated when
needed.

When tuning is initiated by this function, some parameters will be overwritten with the recommended values. As a
result, the response speeds may change considerably. Before executing this function, make sure that the emergency
stop (power off) can be activated when needed.

Set a correct moment of inertia (mass) ratio to execute this function.

If not correctly set, vibration may be generated.

If you change the feedforward level, the new setting is not used immediate. It is used after the completion
of positioning.

Confirm that the correct moment of inertia ratio in Pn103 is set by using the advanced
autotuning.

In the SigmaWin+ main window, click Tuning - Tuning.

Supplemental Information

If you are using more than one axis, the Axis Selection Dialog Box is displayed. Follow the instructions
in the Axis Selection Dialog Box to select the axis to adjust before you continue.

The following window will appear.
Tuning %]

A WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaVWVin+ Operation Manual before executing this function. Special care must be taken for the following

=Safety Precautions>

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confirm the safety of the area adjoining the dnve unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor

Be sure to return to the origin and reset the position prior to normal operation

Running the motor without resetting the origin can lead to an overrun and is extremely dangerous
4. When the moment of inertia (mass) identific ation function is used for a vertical axis, check the safety of the system
When the moment of inertia {mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumned off

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

5. I vibration is generated, execute custom twuning

Cancel |

Click Cancel to return to the SigmaWin+ main window without executing tuning.
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8.5.2 One-parameter Tuning Procedure

3. Click Execute.

The following window will appear
= Tuning X

Set the moment of inertia (mass) ratio before e e |
executing autotuning
Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

Mo reference input
e Inp

iy

Advanced adjustment Finish I

<Supplement>

If the following window will appear, click OK and confirm that the correct moment of inertia ratio in
Pn103 is set by using the Moment of Inertia (Mass) Setting window.

Tuning 4]

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setting window before starting tuning.

If an incorrect moment of inertia (mass) ratio is set, vibration may be generated
during tuning.

Do you want to continue tuning?

[ox ] Cancel

4. Click Advanced adjustment.
The following box will appear.

Click the button of the function to be executed

Manually adjust gain and vibration

Suppress vibration by decreasing gain when stopped [>
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5. Click Custom tuning.

The following box will appear.

i Custom Tuning = Mode selection AXISH#2

Tuning mode

0:Set servo gains with priority given to stability IS
Overshoot will rarely occur since prionty is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control {except for
torque (force) control) can be adjusted

1:5et servo gains with priority given to response

QOvershoot may occur since prionty Is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Wechanism selection

|2 Ball screw mechanism or linear motor LJ

Executes adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

Mext > | Cancel |

i'Custom Tuning — Moment of Inertia Ratio 5... ¥

A CAUTION

When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100 )

< Back | [ext = Cancel

The tuning modes that can be selected will vary according to the SERVOPACK setting.

Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next.
The following box will appear.
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8.5.2 One-parameter Tuning Procedure

7. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

i 'Custom Tuning - Adust AXIS#2 _ & x|
Tuning mode |0: Set servo gains with priority given to stabilty.
Mechanism selection |2 Ball screw mechanism or linear motor
Friction compensation  Disable
Gain status 1 gain
— Tuning level
St the tuning level and start the tuning.
TIIId]ﬂtT.M ALl
uning level adjustmen
L ngm Starttuning
Setting the tuning level 'm lwl LJ l l.-.l C‘ﬁ
too high can cause h 4 | h 4 |
vibration ar abnormal (1 - 2000)
noisa. *
Finish
— Auto-zetting
Motch fitter 2
Wiks Detect
4
fo D S s (A S |
2 step g
Arti-res Ctrl A
Arti-res Adj |: M\ae n:'ancel| Arti-res Ctrl Adj |

Precautions |

= Back | Ta Mo‘turdngl Completed, | Cancel |

8. Turn the servo on and

then input the reference from the host controller. Click Start tuning.

i 'Custom Tuning - Adust AXISE2 _ |8 x|
Tuning mode |0: Set serva gains with priority given to stabilty.
Mechanism selection | 2: Ball screw mechanism or linear mator
Friction compensation  Disable
Gain status 1 gain
— Tuning level
Set the turing level.
Tuning level A | A |
Tuning level adjustment Back
Setting the tuning level m @
too high can cause ¥ | ¥ |
vibiration or abnarmal (1 - 2000)
naise, +
Finish
-~ Auto-setting
Pﬁaﬂm niot cetected
Maotch fitter : Vi e
=T [ S
i " anice
Anti-res Ctrl Adj h(ibfatm not detected
Arti-res Adj |: %}ve Cance| | Arti-res Ctrl Adj |

Precautions |

= Back |TOMc\tw'mg| Comp&eted.l Cancel |
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9. Change the tuning level by clicking the setting arrows. Continue to raise the level until an
overshoot occurs.

Note:The set feedforward level will not be applied until the Positioning Completion signal is output.

The notch filter/anti-resonance control auto setting function, the anti-resonance control adjustment func-
tion, or autotuning by reference can be used as required.
See B Functions To Suppress Vibration for details.

To reset to the original settings and status, click Back.

i 'Custom Tuning — Adust AXIS#2

Tuning mode 0 Set servo gains with priority given to stability
Mechanism selection 2 : Ball screw mechanism or linear motor

Friction compensation  Disable

Gain status 1 gain

Tunina level
Set the tuning level
Tuning level -

Tuning level adjustment 9 Ao
Setting the tuning level @
too high can cause B
vibration or abnomal (1 -2000)
nnisa *
Finish
Auto-setting

Noteh filter Vibration not detected

{ Vib Detect
1step - inactive -& EQ
2 slep inactive
Anti-res Ctrl Adj Vibration not detected

Anti-res Ad) mnactive Anti-res Ctrl Adj
Precautions | To ﬁulolumng| Completed | Cancel ‘

10. When tuning is complete, click Completed to return to the main window.
The settings will be written in the SERVOPACK.
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8-52

Use the following procedure to execute custom tuning when the tuning mode is set to 2 (set servo gains with
priority given to positioning application).

1.

Click Advanced adjustment in the Tuning main window, and then click Custom tuning in the
Tuning box that will appear.
The Custom Tuning - Mode selection box will appear.

i 'custom Tuning - Mode selection AXIS#1 x|

— Tuning mode

O:Set servo gaing with priority given to stability. -
Orvershoot will rarely occur since priority is given to stability. In addition

to gain adjustments, the notch fiter and anti-resonance cortrol (except

far torgue (force) control) can be adjusted.

1:Set zervo gains with priority given to response.

Owershoot may ocour since priotity is given to responsiveness. In
acidition to gain adiustments, the notch fiker and anti-resonance control
[except for torgue (force) cortral) can be adjusted.

I

—Mechanizm selection

|2: Ball scresw mechanizm or linear motar vl

Executes adjustment suitable for relatively high-rigidity mechanism, such ;l
as & ball screve ar linear motor. Select this type if there is no applicable LI

—Option

Friction compenzation % Ensblz = Dizahle

Mext | Cancel |

The tuning modes that can be selected will vary according to the SERVOPACK setting.

Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next.

The Friction compensation option is available only when the tuning mode is set to 0 or 1.
The Custom Tuning - Moment of Inertia Ratio Set box will appear.

ustom Tuning - Moment of Inertia R2 ll

A CAUTION

vihen Moment of Inettia Ratio is not carrectly set, vibration may be
generated.

Iz Momert of Inertia Ratio correctly set?

Prl03 ; Moment of Inertia Ratio (0 - 200000

0 (%]

et Cancel

Enter the correct moment of inertia ratio.



8.5 One-parameter Tuning

3. Click Next.
The Custom Tuning

- Adjust box will appear.

stom Tuning - Adust AXIS#1 18] =
Tuning mode: |2 : Set servo gains for positioning application.
Mechanism selection |2 : Ball screw mechanism or inear motor
Friction compensation Fnable
Gain status |1 gain

ﬁ — Tuning lewvel
Set the tuning level and start the tuning.
FF level adjustment Feed forward level (FF)
Start tuning

Increase until
overshooting occurs.

4

(1 - 2000)

Feedhack level (FB) A |_& |

FB level adjustment

L0040
>l ¥

Increase until
overshooting dizappears.

(1 - 2000)

Gl

—Auto-setting

Motch fiter

2 step |:---- Fnadlve
Arnti-res Ctrl Adj

Finish

Arnti-res Adj |:---- Fnadive Cance| |

1 step |:---- Fnadlve p— | Q

ik Detect

W

Arnti-res Ctrl Adj |

Precautions |

ik Suppression

Frequency 1 |:---- Fnadive Cancell

“ib Suppress |

Back | To Autotuingl Completed. |

Cancel |

4. Turn the servo on and input the reference from the host controller.
Then, click Start tuning to begin tuning.

- Adust AXIS#1

==l x|

Tuning mode:

Mechanizm selection

|2 : Set =ervo gains for positioning application.

|2 : Ball zcrew mechanism or linear motor

¥

Friction compenzation Fnable
Gain status |1 gain
— Tuning lewvel

FF level adjustment

Set the tuning level.
Feed forward level (FF)

Increase until
overshooting occurs.

4

FB level adjustment

Increase until
overshooting dizappears.

Finish

Precautions |

(1 - 2000)

Feedback level (FE) LAl

rix]
(1 - 20007
— Auto-zetting
Match fiter ibration not detected

1 step |:---- Fnadive Q
- ’.—____ ’—nadive Cance|

Arnti-res Ctrl Adj f\_/ibration not detected
Arnti-res Adj |:---- Fnadive Cance| |

Wik Detect

0

Arnti-res Ctrl Adj |

ik Suppression

Frequency 1 |:---- Fnadive Cancell

“ib Suppress |

Back | To Autotuingl Completed. |

Cancel |
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5. Change the feed forward level by clicking the setting arrows.
Continue to raise the level until an overshoot occurs.
<Supplemental Information>
1. The feed forward level is not applied until the positioning completed signal is output.

2. When the tuning mode is set to 0 or 1, change the tuning level by clicking the setting arrows. After you
change the tuning level, proceed to step 7.

ustom Tuning - Adust AXIS#1 18] =
Tuning mode: |D : Set servo gains with priority given to stakility.
Mechanism selection |2 : Ball zcrew mechanism or linear motor
Friction compensation Fnable
Gain status |1 gain
— Tuning lewvel

Set the tuning level.

Tutiive avel adiish | Tuning lewvel

Setting the tuning level

too high can cause ¥ I ¥ I

wvibration or abnormal 1 - 2000)

noise.

Finish

—Auto-setting

i f\_/ibration not detected
Motch fiter \Vib Detect
1 step |:---- Fnadive Q
Cancel
2 step |:---- Fnadive Eﬁ
Arnti-res Ctrl Adj f\_/ibration not detected
Anti-res Adj ’---—W Canzel | Anti-res Ctrl Adj |

Precautions | Back | To Autotuingl Completed. | Cancel |

6. Change the feedback level by clicking the setting arrows.
Continue to raise the level until no overshoot occurs

Custom Tuning - Adust AXIS#1 18] =
Tuning mode: |2 : Set servo gains for positioning application.

Mechanism selection |2 : Ball zcrew mechanism or linear motor

Friction compensation Fnable

Gain status |1 gain

ﬁ — Tuning lewvel

Set the tuning level.

B llewell sefinimen: Feed forward level (FF
Back
Increase until
overshooting occurs. L4 I L4 I
(1 - 2000)
+ Feedback level (FB) & | 4|
FB level adjustment
x| x|
Increase until (1 - 2000)

overshooting dizappears.

— Auto-zetting
i Match fiter ibration not detected

ik Detect
o B | R
= Response level OKY - Cancel Eﬁ
Mo 2 step -men nactive

“es
Arnti-res Ctrl Adj f\_/ibration not detected
Anti-res Adj ’---—W Canzel | Anti-res Ctrl Adj |
Finish

ik Suppression

Freguency 1 |:---- Fnadive Cancell Vib Suppress |
Precautions | Back | To Autotuingl Completed. | Cancel |
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8.5 One-parameter Tuning

Repeat steps 5 and 6 to continue tuning.

Supplemental Information
1. The notch filter/anti-resonance control auto setting function, the anti-resonance control adjustment
function, the vibration suppression function, or autotuning by reference can be used as required.

2. To reset to the original settings and status, click Back.

When tuning is complete, click Completed.
The settings will be written in the SERVOPACK.
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B Functions To Suppress Vibration

» Notch Filter/Anti-resonance Control Adjustment Auto Setting Function

For vibration frequencies above 1,000 Hz when servo gains are increased, the notch filter auto setting function
provides effective suppression. For vibration frequencies between 100 and 1,000 Hz, the anti-resonance con-
trol adjustment auto setting function is effective.

 Auto Setting

To use auto setting, enable the notch filter/anti-resonance control adjustment auto setting function by using
parameters.

During tuning, the notch filter frequency (anti-resonance control frequency for the anti-resonance control
adjustment auto setting function) effective for the detected vibration is automatically set and displayed in 1
step or 2 step (in Anti-res Adj when using the anti-resonance control adjustment auto setting function).

i “Custom Tuning — Adust AXISE2 _|&] x|
Tuning mode iD : Set zervo gaing with prInrftv given to staléﬂttv.
Meckanism selection i? : Ball zcrewy mechanism or linear mator

Friction compensation bisahle

Gain status 11 gain
— Tuning level

Set the tuning level,

Tuning level A | A
Tuning level adjustment ’7""““"'" Back
Setting the tuning level m @
too high can cause L 4 I
vibration or abnormal (1 - 2000}
noise. ‘

Finizh

Auto-zatting - = = - —
Notch fitter 2 step setting completed

1 step Fee Inactive l‘%
— — Cancel
2 step [1560HZ jactive

Arnti-res Ctrl Adj i"/ibratlon not detected
Artires Adj L lnactive  Cercel

ik Detect

Arti-res Cirl Ad) |
F're::autlnnsl = Bac |Tn Autatuning | Completed. | Cancel |

Window with Notch Filter Automatically Set

* Cancel
If the automatically set notch filter frequency (or anti-resonance control frequency) does not effectively
suppress vibration, click Cancel to reset to the preceding frequency.
When the frequency is reset, vibration detection will restart.

* Vib Detect (vibration detection)
While the notch filter/anti-resonance control adjustment auto setting function is enabled, click Vib
Detect (vibration detection) to manually detect vibration. The SERVOPACK detects vibration at the
moment Vib Detect (vibration detection) is clicked, and the notch filter frequency (or anti-resonance
control frequency) effective for the detected vibration is set and displayed in 1 step or 2 step (or in
Anti-res Adj). Manual vibration detection can also be executed when the SERVOPACK does not detect
vibration.

* Anti-res Ctrl Adj (anti-resonance control)
Click Anti-res Ctrl Adj (anti-resonance control) to execute the anti-resonance control function if fur-
ther adjustment is required. See 8.6 Anti-Resonance Control Adjustment Function for details.

+ Autotuning by Reference

Click To Autotuning to execute autotuning using reference inputs from the host controller. Refer to 8.4
Advanced Autotuning by Reference for details.
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8.5 One-parameter Tuning

(2) 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.)

When you set this function to Auto Setting, vibration will be automatically detected during custom tuning with
a host reference and the notch filter will be adjusted.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing one-
parameter tuning

Parameter Function When Enabled | Classification
n.000I0 Does not set thg 1st notch filter automatically with
the utility function.
n.O00O01 Sets the 1st notch filter automatically with the util-
[Factory setting] | ity function. ) )
Pn460 Immediately Tuning

Does not set the 2nd notch filter automatically with
the utility function.

n.O0100 Sets the 2nd notch filter automatically with the util-
[Factory setting] | ity function.

n.cJoOoO

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 you set this function to Auto Setting, vibration will be automatically detected during custom tuning and

anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification

Does not use the anti-resonance control automati-

n.0000 cally with the utility function. , ,
Pn160 Immediately Tuning
n.O00O10 Uses the anti-resonance control automatically with

[Factory setting] | the utility function.

Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

Conditions to which friction compensation is applicable depend on the tuning mode.

Tuning Mode *1 *1
Setting Set to 0. Setto 1. Set to 2. Set to 3.
Egcr;rt:ggnsa tion According to Pn408.3."2 Adjusted with the friction compensation function.

* 1. The friction compensation function is always enabled regardless of the friction compensation setting in
Pn408.3.
* 2. For details on Pn408.3, refer to 8.8.2 (1) Required Parameter Settings.
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B Feedforward

If Model Following Control Related Switch (Pn140) is set to the factory setting and the tuning mode is set to 2
or 3 when custom tuning is executed, the feedforward gain (PnACS), speed feedforward (VFF) input, and
torque feedforward (TFF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF) input and
torque feedforward (TFF) input from the host controller.

Parameter Function When Enabled | Classification
n.0O0O0 Model following control is not used together with
[Factory setting] | the speed/torque feedforward input. ) )
Pn140 Immediately Tuning
Model following control is used together with the
n. 1000 .
speed/torque feedforward input.

Refer to the 22 V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for information on the speed feedforward (VFF) input and torque feedforward (TFF)
input.

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

IMPORTANT ward (VFF) input or torque feedforward (TFF) input from the host controller. However,
model following control can be used with the speed feedforward (VFF) input or torque
feedforward (TFF) input if required. An improper feedforward input may result in over-
shooting.

o » Model following control is used to make optimum feedforward settings in the SERVO-
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8.5.3

One-parameter Tuning Example

This section provides a tuning example when the tuning mode is set to 2 or 3. This mode is used to reduce
positioning time.

Step

Measuring Instrument Display Example

Operation

L

J/ Position error

T

V|

Reference spe

)

[

[Positioning completed signal]

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 SERVOPACK.

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 SERVOPACK.
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 adjustment results are
saved in the SERVOPACK. 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.

The adjustment results are saved in the SERVOPACK.
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8.5.4 Related Parameters

8.5.4 Related Parameters

The following parameters are either referenced or automatically changed during execution of one-parameter
tuning.

Do not change the settings of these parameters from the SigmaWin+ during execution of one-parameter tun-

ing.

Parameter Name Automatic changes
PnAC2 Speed Loop Gain Yes
PnAC4 Speed Loop Integral Time Constant Yes
PnAC6 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 Torque Reference Filter Time Constant Yes
Pn408 Torque Related Function Switch Yes
Pn409 1st Notch Filter Frequency Yes
Pn40A Ist Notch Filter Q Value Yes
Pn40C 2nd Notch Filter Frequency Yes
Pn40D 2nd Notch Filter Q Value Yes
Pn140 Model Following Control Related Switch Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Compensation Yes
Pn143 Model Following Control Bias (Forward Direction) Yes
Pn144 Model Following Control Bias (Reverse Direction) Yes
Pn145 Vibration Suppression 1 Frequency A No
Pn146 Vibration Suppression 1 Frequency B No
Pn147 i\i/f)c;ldel Following Control Speed Feedforward Compensa- Yes
Pn160 Anti-Resonance Control Related Switch Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
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8.6

8.6.1

Anti-Resonance Control Adjustment Function

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 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, vibration may
result again. If that occurs, perform this function again to fine-tune the settings.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is 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 custom tuning with tuning mode 2 to automatically set a notch filter or
IMPORTANT use the vibration suppression function.
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

o « This function detects vibration between 100 and 1000 Hz. Vibration will not be

using a different method, such as one-parameter tuning.

B Before Performing Anti-Resonance Control Adjustment Function

The following conditions must be met to perform anti-resonance control adjustment function.

* The tuning-less function must be disabled (Pn170.0 = 0).
* The control must not be set to torque control.
* The write prohibited setting parameter must be set to Write permitted.

Adjustments
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8.6.2

Anti-Resonance Control Adjustment Function Operating Procedure

With this function, an operation reference is sent, and the function is executed while vibration is occurring.

The SigmaWin+ is required to execute this function.
The following methods can be used for the anti-resonance control adjustment function.

* With undetermined vibration frequency
» With determined vibration frequency

The following describes the operating procedures.

/\ CAUTION

Be sure to carefully read the SigmaWin+ Operation Manual before executing this function.
Special care must be taken for the following.

» Before executing this function, make sure that the emergency stop (power off) can be activated when
needed.

This function will automatically set parameters when used. As a result, the response speeds may change considerably
after execution. Before executing this function, make sure that the emergency stop (power off) can be activated when
needed.

« The moment of inertia (mass) must be correctly set to execute this function.

If it is not correctly set, satisfactory anti-resonance control cannot be achieved.

« If the frequency is changed while the anti-resonance control adjustment function is being used, the current
anti-resonance control effect will be lost. Care must be taken when automatic frequency detection is exe-
cuted in Auto Detect mode.

« If vibration cannot be suppressed by executing this function, cancel execution and reduce the servo gain
by other methods such as custom tuning.

+ Use an adjustment method such as custom tuning to improve response characteristics after executing this
function.

When the servo gain is increased during an adjustment such as custom tuning, vibration may be gener-
ated again. In this case, execute the anti-resonance control adjustment function again for fine adjustment.

The anti-resonance control adjustment function supports the adjustment of anti-resonance control effective for
vibration frequencies from 100 to 1,000 Hz when servo gain is increased. Vibration can be suppressed by set-
ting vibration frequency by auto detection or by manual setting to adjust damping gain. Input a reference and
execute this function when there is vibration.



8.6 Anti-Resonance Control Adjustment Function

(1) With Undetermined Vibration Frequency

1.

2. Click Execute.

In the SigmaWin+ main window, click Tuning - Tuning.
Supplemental Information

If you are using more than one axis, the Axis Selection Dialog Box is displayed. Follow the instructions

in the Axis Selection Dialog Box to select the axis to adjust before you continue.

The following window will appear.

Tuning

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following,

=Safety Precautions=

<Tuning Precautions>

2. Confirm the safety of the area adjoining the dnve unit
Before executing this function, always confirm that the area within the motor mation range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

G, If vibration is generated, execute custom tuning

I Execute I Cancel [

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

4 When the moment of inertia (mass) identific ation function is used for a vertical axis, check the safely of the system
When the moment of inertia {mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is turmed off.

In the SigmaWin+ main window, click Tuning - Tuning.

The following window will appear.

= Tuning

Set the moment of inertia (mass) ratio before e e
executing autotuning |
Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

Mo reference input
eference inp

iy

Advanced adjustment Finish |

X
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3. Click Advanced adjustment.
The following box will appear

Click the button of the function to be executed

anualy adjust gan and vibraion [

| Cusomuing_|

Suppress vibration by decreasing gain when stopped [:>

4. Click Custom tuning.
The following box will appear.

0:Set servo gains with priority given to stability ~
Overshoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for
torque (force) contral) can be adjusted

1:Set servo gains with priority given to response.

Overshoot may occur since prionty is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

|2 Ball screw mechanism or linear motor -

Executes adij. it suitable for r ly high-rigidity mechanism, such |a
as a ball screw or linear motor. Select this type if there is no applicable

Tdext = | Cancel |

5. Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next.

The following box will appear.

i Custom Tuning — Moment of Inertia Ratio S... X

A\ caution
When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100( %

< Back | Next = Cancel
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6. Enter the correct moment of inertia ratio and then click Next.

The following window will appear.

j 'Custom Tuning - Adust AXISE2 = |

Tuning mode

Mechanizm selection |2 : Ball screvw mechanism or linear motor
Friction compensetion  Disable

|0 Set servo gains with priority given to stabilty.

Gain status t gain
~ Tuning level
Set the tuning level and start the tuning.
Tuning level A | A

noise.

Tuning level adjustment|

LM St i
Setting the tuning level 'm l...lu 'l...l m
too high can cause vi¥l
vibration or abnormal 1 - 2000)

v

Finish

Precautions

~ Auto-setting
Metch fitter
ik Detest
1 step e | -
2 step L fnective
Anti-res Cirl Adj
Anti-res Adj F Mve Cancel | Arti-res Cirl Adj

= Back | To Autml.n-mgl Completed. | Cancel |

7. Click Anti-res Ctrl Adj.

The following window will appear.

o

i Anti-resonance Control Adjustment Function AXISH?

[ Determine frequency

Click the Auto Detect button to
automatically set the frequancy

[ Set frequency

Click the Start adjustment button

4

[ Adjust damping gain

Increase [Damping Gsiﬁl

1

[ Finish

Adjustment Anti-res Adj Inactive
Frequency Setting Methods
| AuoDetect | Manual Set ‘
] Before adjustment - [Hz]
<< Frequency >> oo D Do o Dl i
1!
y|v|[v]v¥
(1-2000) <Caution>
If a frequency significantly
=L different from the value before
2 adjustment is set, the current
<<Damping Gain>> S == B antiresonance control effect
may be lost. Once the vibration
AR problem is solved, do not
] (0-300) increase damping gain
Precautions | ‘ Gancel |

8. Click Auto Detect to set the frequency and click Start adjustment.

The following window will appear.

[ Determine frequency

)

i Anti-resonance Control Adjustment Function AX

Adjustment
Frequency Setting Methods

Click the Auto Detect button to
automatically set the frequency

Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gsiﬁl

<

[ Finish

)

|

Before adjustment 120 (Hz)
A Y A A

Reset
<< Frequency > [Hz] E

(1-2000) <Caution>
If a frequency significantly

Ll different from the value before
P 8 - adjustment is set, the current
<=Damping Gain (%] anti-resanance control effect

may be lost. Once the vibration
] problem is solved, do not
(0-300) increase damping gain

Precautions Finish Cancel
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8-66

9. Adjust the damping gain by clicking the setting arrows.

M Anti-resonance Control Adjustment Function AXIS#?

Adjustment / Adj: Active
[ Determine frequency ] Frequency Setting Methods

Click the Auto Detect button to | !

automatically set the frequency

- 720
[ Set frequency ] Before adjustment [Hz]

alalalfa

Click the Start adjustment buttn << Froquency >> m - Reset

| ‘ ®
‘ v \J T Al

[ Adjust damping gain ]

<Caution>

If a frequency significantly

different from the value before

adjustment is set, the current

anti-resonance control effect

‘ may be lost. Once the vibration
problem is solved, do not
increase damping gain

[ Finish ]
Precautions Finish ‘ Cancel |

Click Reset to reset the settings to their original values during adjustment.

Increase [Damping Gain] e

10. When the adjustment is complete, click Finish to return to the main window.

The set values will be written in the SERVOPACK.

(2) With Determined Vibration Frequency

1.

In the SigmaWin+ main window, click Tuning - Tuning.
Supplemental Information

If you are using more than one axis, the Axis Selection Dialog Box is displayed. Follow the instructions

in the Axis Selection Dialog Box to select the axis to adjust before you continue.
The following window will appear.

Tun

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following

=Safety Precautions=

1 Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2 Confirm the safety of the area adjoining the dnve unit
Before executing this function, always confirm that the area within the motor mation range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4 When the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system
When the moment of inertia {mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumned off

<Tuning Precautions=>
5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

6. If vibration is generated execute custom tuning

[ Execue || Cancel [

Click Cancel to return to the SigmaWin+ main window without executing tuning.



8.6 Anti-Resonance Control Adjustment Function

2. Click Execute.
The following window will appear.

= Tuning 3]

Set the moment of inertia (mass) ratio before e e
executing autotuning |

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

iy

Mo reference input
|1 e e

Advanced adjustment | Finish |

3. Click Advanced adjustment.
The following box will appear.

Click the button of the function to be executed

Manually adjust gain and vibration [> [ Customtuning

Suppress vibration by decreasing gain when stopped [>

4. Click Custom tuning.
The following box will appear.

Mo stion AXISH2

with priority given to stability.

0:Set servo gains with priority given to stability IS
Qvershoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for
torque (force) control) can be adjusted

1:Set servo gains with priority given to response.

Qvershoot may occur since priority is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

|2 Ball screw mechanism or linear motor L]

Executes adjustment suitable for relatively high-rigidity mechanism, such 4
as a ball screw or linear motor. Select this type if there is no applicable
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8.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

5. Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next.

The following box will appear.

tormn Tuning — Moment of Inertia Ratio S... X

A\ caution
When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100| %]

= Back | Mext = | Cancel |

6. Enter the correct moment of inertia ratio and then click Next.
The following window will appear

i 'Custom Tuning - Adust AXIS#2 i _|&] x|
Tuning mode |0: Set serva gains with priarity given to stabilty.

Mechanism selection |? : Ball screve mechanism or linear motor
Friction compensation  Disable

Gain status t gain
-~ Tuning level
St the tuning level and start the tuning.
Tuning level adjustment L o LA
uning level adjustmen

el et
Setting the tuning level 'm Lul LJ ' LJ m
oo high can cause Y ¥
vibration or abnormal 1 - 2000)
noise.

2

Finish

- Auto-sefting

—
Notch fiter & ik Detect
1step f= inactive = '25 E‘
25 foe ™ fective
antiresciag|

Arti-res Adj |:---- m\m -:'ﬁncell Arti-res Ctrl L
Frecautions | < Back | To Autotmhgl Completed. | Cancel |

7. Click Anti-res Ctrl Adj.
The following window will appear.

W Anti-resonance Control Adjustment Function AXISH2

[ Determine frequency Frequency Seting Methods

Click the Auto Detect button to [ Auto Detect ‘ Manual Set ‘
automatically set the fraquency

Setfrequency ] Before adjustment [Hz]

Click the Start adjustment button

<< Frequency >> | = = = - - [Hz] |
' it
. A a (1-2000) <Caution>
[ Adjust damping gain ] If & frequency significantly
‘ 0 Gan] J;l different from the value before
Incraase [Damping Gain] . adjustment is set, the current
<<Damping Gain>> == == 16 anii-resonance control effect
‘ may be lost. Once the vibration
_l_l' 2 problem is solved, do not
[ Finish ] (0-300) increase damping gain

Precautions Cancel
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8.6.3

8. Click Manual Set to set the frequency and click Start adjustment.
The following window will appear.

M Anti-resonance Control Adjustment Function AXISH#2

Adjustment
[ Determine frequency ]

Click the Auto Detect button to
automatically set the frequency

Set frequency J

Click the Start adjustment button

4

[ Adjust damping gain ]

<< Frequency >>

Increase [Damping Gsw;]

.

Precautions

<<Damping Gain=>

Frequency Setting Methods

Before adjustment

—

-~ [
alalala
[SEerate -

vlvlv|v]

(1-2000)

A 3
m [%]

vlr

(0-300)

Anti-res Adj: Active

increase damping gain

Finish Cancel

9. Adjust the frequency by clicking the setting arrows.
Click Reset to reset the settings to their original values during adjustment.

10. Adjust the damping gain by clicking the setting arrows.
Click Reset to reset the settings to their original values during adjustment.

11. When the adjustment is complete, click Finish to return to the main window.
The set values will be written in the SERVOPACK.

Related Parameters

The following parameters are either referenced or automatically changed during execution of the anti-reso-
nance control adjustment function.

Do not change the settings of these parameters from the SigmaWin+ during execution of the anti-resonance
control adjustment function.

Parameter Name
Pn160 Anti-Resonance Control Related Switch
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
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8.7.1 Vibration Suppression Function

8.7

8.7.1

(1)

Vibration Suppression Function

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 effective for vibration fre-
quencies for which notch filter and anti-resonance control adjustment functions are not applicable.

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. Before executing this function, input an operation reference
to create vibration.

Perform one-parameter tuning if required to improve the response characteristics after performing this func-
tion.

/\ 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.

« If you change parameters during operation, the parameters will change after the completion of positioning.

» 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 SERVOPACK may not be possible, and vibration may result.

» Phase control of the MP2000 Series may not be possible, if the vibration suppression function is per-
formed when using the MP2000 Series with phase control.

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
The following conditions must be met to perform the vibration suppression function.
* The control must be set to position control.

* The tuning-less function must be disabled (Pn170.0 = 0).
* The write prohibited setting parameter must be set to Write permitted.

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 or one-parameter tuning.




8.7 Vibration Suppression Function

3)

8.7.2

Detection of Vibration Frequencies

No frequency detection may be possible if the vibration does not appear as a position error or the vibration
resulting from the position error is too small.

The detection sensitivity can be adjusted by changing the setting for the remained vibration detection width
(Pn560) which is set as a percentage of the positioning completed width (PnACC). Perform the detection of
vibration frequencies again after adjusting the remained vibration detection width (Pn560).

. o . . e
Remained Vibration Detection Width 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.

Supplemental Information

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.

Operating Procedure

1. In the SigmaWin+ main window, click Tuning - Tuning.

Supplemental Information
If you are using more than one axis, the Axis Selection Dialog Box is displayed. Follow the instructions
in the Axis Selection Dialog Box to select the axis to adjust before you continue.

The following box will appear.

A WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaVWVin+ Operation Manual before executing this function. Special care must be taken for the following

=Safety Precautions=

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confirm the safety of the area adjoining the dnve unit

Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

confirm that there is no position error before running the motor
fo return to the ongin and reset the position prior to normal operation
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous

4. When the moment of inertia (mass) identific ation function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identification function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumned off

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first
The moment of intertia (mass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

I wibration is generated, execute custom tuning

Cancel

Click Cancel to return to the SigmaWin+ main window without executing tuning.
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8.7.2 Vibration Suppression Function Operating Procedure

2. Click Execute.

The following window will appear.

= Tuning

Set the moment of inertia (mass) ratio before
executing autotuning

Precautions |

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

iy

Mo reference input
|1 e e

Advanced adjustment |

Finish |

X

3. Click Advanced adjustment.
The following box will appear.

Click the button of the function to be executed

Manually adjust gain and vibration

4. Click Custom tuning.
The following box will appear.

0:Set servo gains with priority given to stability S
Overshoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch fiter and anti-resonance control (except for
torque (force) control) can be adjusted

1:Set servo gains with priority given to response.

Overshoot may occur since priority is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted.

Mechanism selection

=

Executes adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

|2 Ball screw mechanism or linear motor
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5. Select the 2 or 3 of tuning mode from the Tuning mode box and the mechanism from the
hen click Next.

Mechanism selection box, and t
The following box will appear.

Gustom Tuning - Adust AXISHI 18] =
Tuning mode: |2 : Set =ervo gains for positioning application.
Mechanizm selection |2 : Ball zcrew mechanism or linear motor
Friction compensation Fnable
Gain status |1 gain
+ — Tuning lewvel
Set the tuning level and start the tuning.
Feed forward level (FF) Y
FF level adjustment Start tuning

Increase until
overshooting occurs.

v

LOO50
x|

FB level adjustment

Increase until
overshooting dizappears.

¥

e Rezponze level OKT
Na
‘Yes

Gl

(1 - 2000)

Feedback lewel (FE) & | & |

L it l.H 1

Lol 00

x|l ¥

(1 - 2000)

—Auto-setting

Match fiter ,—

totep [ jnaciive Q
2 step ’,—W Cancel

Arnti-res Ctrl Adj
Arnti-res Adj |:---- Fnadive Cance| |

Finish

adl

Arnti-res Ctrl Adj |

ik Detect

ik Suppression

Freguency 1 |:---- Fnadive Cancell

Precautions |

“ib Suppress |

= Back |TOAutotuning| Completed. |

Cancel |

6. Click Vib Suppress.

The Vibration suppression Function box will appear.

E\Fibration Suppression FunctionAXIS# 1

Clickthe Import button.
Manual setting iz also possible.

Set the frequency

Clidithe Set buttan
If the wibration problem could not

be solved, Set frequency ‘ D D

finely adjust the frequency and
then click the Set button again.

—Adjustment

Residusl Vibration Freguency 14.7 [Hz]

Imgport

<

»
»

Set

Gl

[Hz]

-5
cak

ik Suppression: Inactive '—

Reset

]

{ 1.0-1000)

[lick the Set button.

Precautions

Firizhy Cancel
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8.7.2 Vibration Suppression Function Operating Procedure

7. Seta frequency by using the Import function or by manually selecting the frequency.

Click Import. The value of the residual vibration frequency being monitored will be imported to the Set
frequency box. This function, however, is effective only when the residual vibration frequency is
between 1.0 and 100.0.

The Set frequency can be manually selected by clicking the setting arrows.

E\l’ihratiun Suppression FunctionAXIS# 1 x|
Determine the frequency - Acdustment Wik Suppression: Inactive '—
for setting.
Residual Yibration Frequency 14.7 [Hz]
Click the Import buttan. i
Manual setting is also possible.
Setthe frequency.
Click the Set button.
If the vibration problam could not Reset
[ Set frequency
finely adjust the frequency and @
then click the Set button again.
( 10- 10007
[lick the Set button,
Finish
Precautions | Finist Cancel
8. Click Set.
Evihratinn Suppression FunctionAXIS#1 x|

— Adjustmert

Residual Yibration Fregquency 135 [Hz]

Determine the frecquency
for setting

Clik the Import button.
Manual setting iz alzo possible.

Set the frequency.

Click the Set buttan

If the wibration problem could not
be solved,
finely adjust the frequency and

Reset

(&)

Set frequency

then click the Set button again.

Precautions |

If any vibration still occurs, manually make fine adjustments to the Set frequency, and click Set.

( 1.0-1000)

k:urrent walue: 14.7 Hz

Finish | Cancel |

x|

E\fihration Suppression FunctionAXIS#1

Determing the frequency - Adjustment
for setting i § 135
Residual Yibration Fregquency -2 [Hz]
Click the Import button.
Import

hManual setting is also possible.

Set the frequency.

|4-

Click the Set button
If the wibration problem could not
be solved,

Reset

[

Set frequency

<l

finely adjust the frequency and
then click the Set button again. ¥ I ¥ I b I
( 10-1000)

[Current value: 32.3 Hz

Finish | Cancel |

Precautions |

If you need to undo the change you made while making adjustments, click Reset. The setting will be
restored to the original value.
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(2)

9. After the vibration has been successfully suppressed, click Finish.
The value of the Set frequency will be transferred to and saved in the SERVOPACK.

tion.
If the servomotor does not stop approximately 10 seconds after the setting changes, a

IMPORTANT timeout error will result and the previous setting will be automatically enabled again.
The vibration suppression function will be enabled in step 9. The motor response, how-
ever, will change when the servomotor comes to a stop with no reference input.

o No settings related to the vibration suppression function will be changed during opera-

Related Function

This section describes

Feedforward

on Vibration Suppression Function

functions related to vibration suppression function.

The feedforward gain (PnACS), speed feedforward (VFF) input, and torque feedforward (TFF) input will be
disabled in the factory setting.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (VFF) input and
torque feedforward (TFF) input from the host controller

Parameter

Function

When Enabled

Classification

n.0O00O0

Model following control is not used together with

[Factory setting] | the speed/torque feedforward input.

Pn140
n. 1000

Model following control is used together with the
speed/torque feedforward input.

Immediately

Tuning

Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual
No.: SIEP S800001 03) for information on the speed feedforward (VFF) input and torque feedforward (TFF)

input.

O

IMPORTANT

» Model following control is used to make optimum feedforward settings in the SERVO-
PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-
ward (VFF) input or torque feedforward (TFF) input from the host controller. However,
model following control can be used with the speed feedforward (VFF) input or torque
feedforward (TFF) input if required. An improper feedforward input may result in over-

shooting.

Adjustments
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8.7.3 Related Parameters

8.7.3 Related Parameters

The following parameters are either referenced or automatically changed during execution of vibration sup-
pression.

Do not change the settings of these parameters from the SigmaWin+ during execution of vibration suppres-

sion.

Parameter Name Automatic changes
Pn140 Model Following Control Related Switch Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Compensation No
Pn143 Model Following Control Bias (Forward Direction) No
Pn144 Model Following Control Bias (Reverse Direction) No
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency A Yes
Pn147 Ei/f)(l)ldel Following Control Speed Feedforward Compensa- No
Pn14A Vibration Suppression 2 Frequency No
Pn14B Vibration Suppression 2 Compensation No
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8.8

8.8.1

Additional Adjustment Function

This section describes the functions that can be used for additional fine tuning after making adjustments with
advanced autotuning, advanced autotuning by reference, or one-parameter tuning.

* Switching gain settings

* Friction compensation

* Current control mode selection

* Current gain level setting

* Speed detection method selection

Switching Gain Settings

Two gain switching functions are available, manual switching and automatic switching. The manual switching
function uses an external input signal to switch gains, and the automatic switching function switches gains
automatically.

By using the gain switching function, the positioning time can be shortened by increasing the gain during posi-

tioning and vibration can be suppressed by decreasing the gain while it is stopped.

Parameter Function When Enabled | Classification
n.000O00 . oL
. Manual gain switchin
Pn139 |[Factory setting] g £ Immediately Tuning
n.O00O0O2 Automatic gain switching
Note: n.OO0O1 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.
Gain Combinations for Switching
Speed 9zt L)y i Torque Model MOd‘?I Friction
. Integral Position : Following
Setting Loop Time Loob Gain Reference Following Control Gain Compens
Gain P Filter Control Gain . ation Gain
Constant Compensation
PnAC2 |PnAC4 PRACS Pn401 Pnl41” Pn142* Pnl21
Gain Speed Speed Loop Position Torque Refer- | Model Fol- Model Follow- | Friction
Setting 1 | Loop Integral Time Loop Gain ence Filter lowing Con- | ing Control Gain | Compensa-
Gain Constant P Time Constant | trol Gain Compensation tion Gain
Pnl05 Pn412 * Pn149" Pnl22
_ Pnl03 5 nd Speed | Pnl06 IstStep2nd | Fnl48 2nd Model Fol- | 2nd Gain
Gain 2nd Speed . 2nd Model . s
. Loop Inte- 2nd Position | Torque Refer- ; lowing Control for Friction
Setting 2 | Loop ral Time Loop Gai Filt Following i C
Gain g p Gain el?ce 1lter Control Gain Gain Compensa_ - ompensa-
Constant Time Constant tion tion

*  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.

Manual Gain Switching

Manual gain switching uses G-SEL of the servo command output signals (SVCMD 1O) to switch between

gain setting 1 and gain setting 2.

Type Command Name Setting Meaning
Input G-SEL of the servo command output | © Switches to gain setting 1.
signals (SVCMD_IO) 1 Switches to gain setting 2.

Adjustments
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8.8.1 Switching Gain Settings

3)

Automatic Gain Switching

Automatic gain switching is enabled only in position control. The switching conditions are specified using the
following settings.

Parameter Setting Switching Condition Setting Switching Wait Time

Condition A satisfied. Gain setting 1 to gain setting 2 Pnl35

Gain Switching Wait-
ing Time 1

Pn139 |n.0O00O0O2

Condition A not satisfied. Gain setting 2 to gain setting 1 Pn136
Gain Switching Wait-
ing Time 2

Select one of the following settings for switching condition A

Parameter Switching Condition A for | For Other than Position When Classificatio
Position Control Control (No Switching) | Enabled n
n.O000O Positioning completed signal | ... . . .
[Factory setting] | ON Fixed in gain setting 1
Positioning completed signal | ... L .
n.O0O10 OFF Fixed in gain setting 2
n.O0020 Positioning near signal ON | Fixed in gain setting 1 ) )
Pn139 — . — - Tuning Tuning
n.O00O30 Positioning near signal OFF | Fixed in gain setting 2
No output for position refer-
n.0O00O40 ence filter and position refer- | Fixed in gain setting 1
ence input OFF
n.O00O50 Position reference input ON | Fixed in gain setting 2

Automatic switching pattern 1 (Pn139.0 = 2)

) Condition A Switching Waiting Gai
Gain satisfied Time 1 Pn135 an
Settings 1 \‘ Settings 2
PRAG2 Pn104
PnAC4 Pn105
PRAGS Pn106

Pn122

Pn121
Pn401

Pn412

Condition A
not satisfied

'\ Switching Waiting

Time 2 Pn136

Gain Switching Waiting Time

In this example, the completion of positioning is set as the condition for automatic gain switching. The posi-
tion loop gain is switched from the value in PnAC6 (position loop gain) to the value in Pn106 (2nd position
loop gain). The switching condition is the completion of positioning, and the switching operation begins after
the waiting time set in Pn135. The switching operation changes the position loop gain from PnAC6 to Pn106.

Switching Waiting Time
Pn135

PnAC6
Position Loop Gain

Pn106
2nd Position
Loop Gain
Positioning
completed

Gain switching condition satisfied.

Note: Automatic gain switching is available in the PI and I-P controls (Pn10B).
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(4) Related Parameters

Speed Loop Gain [Speed] [Position] o
Classification
PnAC2 | Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
i Speed Positi
Speed Loop Integral Time Constant [Speed| [Position] Classification
PnAC4 | Factory Setting Factory Setting Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
i : SosT
Position Loop Gain Classification
PnAC6 | Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Torque Reference Filter Time Constant [Speed]| [Position| [Torque| S
Classification
Pn401 Factory Setting Factory Setting Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
: : e
Model Following Control Gain Classification
Pn141 Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
: . : e
Model Following Control Gain Compensation Classification
Pn142 Factory Setting Factory Setting Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
Friction Compensation Gain Classification
Pn121 Factory Setting Factory Setting Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
2nd Speed Loop Gain Classification
Pn104 Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
2nd Speed Loop Integral Time Constant Classification
Pn105 | Factory Setting Factory Setting Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
" . e
2nd Position Loop Gain Classification
Pn106 Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
1st Step 2nd Torque Reference Filter Time Constant [Speed] [Position| [Torque] -
Classification
Pn412 Factory Setting Factory Setting Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
: . Bos
2nd Model Following Control Gain Classification
Pn148 Factory Setting Factory Setting Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
2nd Model Following Control Gain Compensation Classification
Pn149 Factory Setting Factory Setting Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
2nd Gain for Friction Compensation Compensation | o o
Pn122 Factory Setting Factory Setting Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
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8.8.1 Switching Gain Settings

()

Parameters for Automatic Gain Switching

Gain Switching Waiting Time 1 Classification
Pn135 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 Classification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
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8.8.2

Manual Adjustment of Friction Compensation

Friction compensation rectifies the viscous friction change and regular load change.

The friction compensation function can be automatically adjusted with advanced autotuning, advanced auto-
tuning by reference input, or one-parameter tuning. This section describes the steps to follow if manual adjust-

ment is required.

Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.oooo . Does not use friction compensation
[Factory setting] ) )
Pn408 - Immediately Setup
Uses friction . .
. Uses friction compensation.
compensation.
Friction Compensation Gain [Speed] [Position] o
Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
Friction Compensation Coefficient [Speed]| [Position| o
Classification
Pn123 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
icti i i Speed Position
Friction Compensation Frequency Correction [Speed] | | 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

(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).

Adjustments

8-81



8-82

8 Adjustments

8.8.2 Manual Adjustment of Friction Compensation

(cont'd)

Step

Operation

To check the effect of friction compensation, gradually increase the friction compensation coefficient (Pn123).
Note: Usually, set the friction compensation coefficient value to 95% or less. If the effect is insufficient,
increase the friction compensation gain (Pn121) by 10% increments until it stops vibrating.

Effect of Parameters for Adjustment

Pn121: Friction Compensation Gain
This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is excessively high.

Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the set value is, the more effective friction
compensation will be. If the set value is excessively high, however, the vibration will occur easily. Usually,
set the value to 95% or less.

Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.

| |Insufficient responsiveness | Responsiveness
| because of friction | is improved by
| Small friction | friction
f | \ compensation.
| | |
| Position error ] \ Position error
& f_._.\\ ______ | > | Tr 1‘ - g
/f \ Large friction f’ \
\ f i
."'l \". f \
£ "-.L Reference speed |/ \‘. Reference speed
Without friction compensation With friction compensation




8.8 Additional Adjustment Function

8.8.3

8.8.4

Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the SERVOPACK
according to the speed loop gain (PnAC2). The noise level can be reduced by reducing the current gain level
(Pn13D) from its factory setting of 2000% (disabled). If the set value of Pn13D is decreased, the level of noise
will be lowered, but the response characteristics of the SERVOPACK will also be degraded. Adjust the current
gain level within the allowable range at which SERVOPACK response characteristics can be secured.

Current Gain Level [Speed] [Position ] _
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 SERVOPACK must, therefore, be read-
justed 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. d0ooOd .
. Selects speed detection 1.
Pn009 | [Factory setting] P After restart Tuning
n. 0100 Selects speed detection 2.
« If the speed detection method is changed, the response characteristics of the speed
o loop will change and the SERVOPACK must be readjusted again.
IMPORTANT

Adjustments
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8 Adjustments

8.9.1 Feedforward Reference
8.9 Compatible Adjustment Function

The SERVOPACKSs have adjustment functions as explained in sections 8.1 Type of Adjustments and Basic
Adjustment Procedure to 8.8 Additional Adjustment Function to make machine adjustments.

This section explains compatible functions provided by earlier models, such as the S-III Series SERVOPACK.

8.9.1 Feedforward Reference

This function applies feedforward compensation to position control and shortens positioning time.

Pn10A

Feedforward Filter

Time Constant 1
+ ¥+

Position loop gain (Kp) |—>O—>

Position
reference

T i:eedback pulse
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. PosT
Feedforward Gain Classification
PnAC8 Setting Unit Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant Position o
Classification
Pn10A Setting Unit 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.



8.9 Compatible Adjustment Function

8.9.2 Mode Switch (P/PI 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

EOverShoot

Reference

With Mode Switch

Motor
speed Motor

Actual servomotor
speed

operation <Ej>

A\

_A_I':\J_’I Time

Overshoot Settling time

-
Settling time L—-| me

(1) Related Parameters
Select the switching condition of the mode switch with Pn10B.0.

Parameter
. . Containing When o
Parameter Mode Switch Selection Detection Point Enabled Classification
Setting
n.0O00O0O0 Uses an internal torque reference Pnl10C
[Factory setting] | level for the switching conditions.
n. 0004 Usgs a.speed reff?rence level for the Pn10D
switching conditions.
- Immedi-
Pn10B n 00002 Usgs an acceler.aFlon level for the PnlOE ately Setup
switching conditions.
n.0003 Us;s a.position_e.rror level for the Pn10F
switching conditions.
n.O00O0O4 Does not use mode switch function. -
B Parameters to Set the Level of Detection Points
i Speed Positi
Mode Switch (Torque Reference) [Speed]| [Position| Classification
Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
i Speed| [Posit
Mode Switch (Speed Reference) [Speed]| [Position | Classification
Pn10D Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 0 Immediately Tuning
Mode Switch (Acceleration) [Speed| [Position | S
Classification
Pn10E Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 min-Ys 0 Immediately Tuning
. " oo
Mode Switch (Position Error) Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning
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8 Adjustments
8.9.2 Mode Switch (P/PI Switching)

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 reference

Speed \ . Motor speed

Time
+Pn10C k- Torque reference

Torque o=/,

Reference U \j
-Pn10C [~ oiTTTTe s S
L '

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 reference
Speed p Motor speed
Pn10D [~/ 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 \/7 Motor speed

Time
+Pn10E F-+f- Motor acceleration
Acceleration 0 : :
! 1
-Pn10E [~7TiTTTTTTs v
Lo Lo
PI[P| PIControl [P]PI Control

B Using the Position Error

With this setting, the speed loop is switched to P control when the position error exceeds the value set in
Pnl0OF.

This setting is effective with position control only.

Speed reference
Speed °! : Motor speed
Position A
error Tlme
Pn10Ff-----, {2 rmre e ,

Pl | P Control | PI Control
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8.9 Compatible Adjustment Function

8.9.3 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

* 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).

Pn408.
___________________________________ |
|
| Torque Related '
Function Switch |
I Pn408 |
| ! |
| 1T T T - === |
I ' ! I
1 1 I
| ! 1
| * | \ ! Torque
Torque Torque 2nd ! 1st Notch I 2nd : reference
reference —L RefeSence 0— Torque | g o—{Filter > o—{Notch — after
before I Filter Reference (Pn409, Filter filtering
filtering | (Pn401) Filter Pn40A, (Pn40C, |
Pn40F, and Pn40B) Pn40D, and I
| n410) PndOE) |
! |
! |
|
|
' | ]
! |
: First order lag filter Second order lag filter Notch filter Notch filter |
|
! |
: |

(1) Torque Reference Filter

If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter time constants
with Pn401. This may stop the vibration. The lower the value, the better the response will be, but there may be
a limit that depends on the machine conditions.

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

B Torque Reference Filter Setting Guide

Use the speed loop gain (PnAC2 [Hz]) and the torque filter time constant (Pn401 [ms]) to set the torque refer-
ence filter.

Adjusted value for stable control: Pn401 [ms] < 1000/ (2r x PnAC2 [Hz] X 4)
Critical gains: Pn401 [ms] < 1000/ (21 x PnAC2 [Hz] X 1)

2nd Step 2nd Torque Reference Filter Frequency [Speed| [Position| [Torque|
Pn40F Setting Range Setting Unit Factory Setting When Enabled

Classification

100 to 5000 1 Hz 5000" Immediately Tuning

2nd Step 2nd Torque Reference Filter Q Value ~ [Speed] [Position] [Torque]
Pn410 Setting Range Setting Unit Factory Setting When Enabled

Classification

50 to 100 0.01 50 Immediately Tuning

#  The filter is disabled if 5000 is set.

Adjustments
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8.9.3 Torque Reference Filter

Notch Filter

The notch filter can eliminate specific frequency elements generated by the vibration of sources such as reso-
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.

(2)

Q value = 0.7 Qvalue =1.0
100 Notch Filter Notch Filter
REE 100
(e e o LS 1 S STI ol-
Gain
=100 [t Gain nql 4o
(db) o 1001+
07070 1 EE S S S S R 0 L S S 200l
-300 P :
2 3 4 R R
10 10 300
10 10? 10°
Frequency (Hz) Frequency (Hz)
Notch Filter Notch Filter
0 NERLE 0 —
=100 [t b b Ay ek -100
Phase | i ioiiiiiiloo b Phase
(deg) 200 (deg) 200
-300 - -300
-400 B bbb 400 R
102 10° 10* 102 10° 10*
Frequency (Hz) Frequency (Hz)

The notch filter can be enabled or disabled with Pn408.
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Parameter Meaning When Enabled | Classification
n.000O00 .
[Factory setting] Disables 1st notch filter.
n.0O00O01 Enables 1st notch filter.
Pn408 Immediately Setup
n.0o0o Disables 2nd notch filter.
[Factory setting] sapies ot e
n.O0100 Enables 2nd notch filter.
Set the machine's vibration frequency as a parameter of the notch filter.
i Speed Positi Ta
1st Notch Filter Frequency [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]| [Position] [Torque] o
Classification
Pn40A |  Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
i Speed Positi T
1st Notch Filter Depth [Speed| [Position| [Torque| Classification
Pn40B Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
i Speed Positi Ta
2nd Notch Filter Frequency [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 [Speed| [Position] [Torque] o
Classification
Pn40D |  Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning




8.9 Compatible Adjustment Function

Pn40E

(cont'd)
i Speed Positi T
2nd Notch Filter Depth [Speed| [Position| [Torque| Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning

O

IMPORTANT

 Sufficient precautions must be taken when setting the notch filter frequencies. Do not
set the notch filter frequencies (Pn409 or Pn40C) that is close to the speed loop’s
response frequency. Set the frequencies at least four times higher than the speed

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.

loop’s response frequency. Setting the notch filter frequency too close to the response
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Utility Functions

9.1 Listof Utility Functions .. .......... .. ... ... ... ... ... .......
9.2 Alarm History Display .. ... ...
9.3 JOGOperation ......... ... .
9.4 Origin Search . ... ... ..
9.5 Program JOG Operation .. .............. ... ... .. ... ... ... ....
9.6 Initializing Parameter Settings ........... ... ... ... . . . ..
9.7 Clearing Alarm History . . ... ... .

9.8 Automatic Offset-Signal Adjustment of the Motor Current
Detection Signal . ... ... . .

9.9 Write Prohibited Setting ............ ... ... .. ... ... ... . L.
9.10 Vibration Detection Level Initialization .........................
9.11 Confirmation of SERVOPACK and Servomotor Model Information

9.12 Software Reset . ... ... . . . .
.13 EasyFFT ...
9.14 Online Vibration Monitor .. ....... ... ... . . . i
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9 Utility Functions

9.1

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.

Funcii Reference Comment: SigmaWin+

unction Section function names

Alarm history display 9.2 Alarm Display

JOG operation 9.3 JOG Operation

Origin search 9.4 Origin Search

Program JOG operation 9.5 Program JOG Operation

Initializing parameter settings 9.6 Editing Parameters

Clearing alarm history 9.7 Alarm Display

Absolute encoder multiturn reset and encoder alarm reset 7.6.1 Setting the Absolute Encoder

Automatic offset-signal adjustment of the motor current 98 Adjusting Motor Current

detection signal ) Detection Offset

Write prohibited setting 9.9 Write Prohibited Setting

Multlturn limit value setting change when a multiturn limit 762 Setting the Multi-Turn Limit

disagreement alarm occurs

Vibration detection level initialization 9.10 Ipltlallzmg Vibration Detec-
tion Level

Confirmation of SERVOPACK and servomotor model .

) . 9.11 Product Information

information

Software reset 9.12 Software Reset

EasyFFT 9.13 EasyFFT

Online vibration monitor 9.14 Online Vibration Monitor

Note: Execute the utility function with SigmaWin+.



9.2 Alarm History Display

9.2 Alarm History Display

This function displays the last ten alarms that have occurred in the SERVOPACK.

(1) Preparation

There are no tasks that must be performed before displaying the alarm history.

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ main window, click Alarm - Display Alarm.

The Alarm Display dialog box will appear.

AXISHO0~—AXISEOT £ Reset all aes.

o= AXISE00 : SGDV-MDADZEEMI[Mormal

o AXI5#01 - SGDV-MDADZEBM3ADT Normal

= AXISE02 : SGOYV-MDADZEBM3ADT ACA0 : Encoder Communications Error
= AXI5E03 - SGDV-MDADZEBMIADN ACI0 - Encoder Communications Error
=l AXISE04 : SGDV-MDADZEBM3ADT ACH0 : Encoder Communications Error
= AXISE05 - SEOV-MDADZEBMIADT ACH0 - Encoder Communications Error
=3 AXIS#06 : SEDV-MDADZEBM3IADN ACH0 : Encoder Communications Error
o5 AKIS#07 : SGDV-MDADZESM3IAN ACH0 : Encoder Communications Error

< [

Alarm raceback |

ANIS#00 : SGDV-MDADZESMIAN ¥ clear
No. | MName [Laccumuistedo.. |

] A B30 : Absohfe Encoder Battery Error 7313505

02 A 810 : Encoder Backup Error 7213505

03 A 830 Absohe Encoder Battery Error TE13505

04 A 810 Encoder Backup Error TEAE05

05 A 830 : Absolte Encoder Battery Error TE13E05

[ A 810 : Encoder Backup Error 7313505

o7 A& 830 : Abzohtde Encoder Battery Error THIIE0S

03 A 810 : Encader Backup Error 7313505

03 A B30 Absohfe Encoder Battery Error 7313505

10 A FFFF - UNKNCYWN 7313505

2. Select the axis for which to display the alarm history.
The alarm history for the specified axis is displayed on the Alarm traceback tab page.

ANISHO0--AXISEOT %5 Reset all axes.

o AMSEH) - SGDV-MDADZEBM3ADT Mormal

= AXISE02 - SGOV-MDADZESM3ANT ACA0 : Encoder Communications Error
= AXISE03 - SGDV-MDADZESM3ADT ACA0 : Encoder Communications Error
= AXIE204 - SGDV-MDADZEBMIADT ACH0 : Encoder Communications Error
= AXISE05 : SGOV-MDADZEBM3ANT ACS0 : Encoder Communications Error
= AXIS206 - SGOV-MDADZESMIADT ACH0 : Encoder Communications Error
o= ARIS207 - SGOV-MDADZESMIADT ACA0 : Encoder Communications Error

o= AXISEOD - | sew—nomssﬁmmau u

4| Fﬂ:

Al trpeeback ]

s :soovmnuzébeam 3¢ Clear
[ 'Iname [ Accumuisted o... |
0

A B30 : Absohfe Encoder Battery Error 7313505
0z AE10: Encoder Backup Errar 7313505
03 A 830 Absohde Encoder Battery Error 7313505
04 A 810 Encoder Backup Error TE13505
05 A 830 : Absokte Encoder Battery Error TEIFE05
05 A 810 : Encoder Backup Error TEIXS0S
o7 A& 830 : Absohde Encoder Battery Error TEHIXS0S
03 A 810 : Encaoder Backup Errar TRIXS0S
03 A B30 : Abzohfe Encoder Battery Error 7313505
0 AFFFF : UNIKNCWN 713505

Alarm history number

(The greater the number, the
older the alarm is.)

Alarm number and Alarm name

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.

* Delete the alarm history by clicking Clear. The alarm history is not cleared on alarm reset or when the SERVO-
PACK main circuit power is turned OFF.

Utility Functions
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9.3

JOG Operation

JOG operation is used to check the operation of the servomotor under speed control without connecting the
SERVOPACK to the host controller.

/\ CAUTION

» While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operat-
ing range of the machine when performing JOG operation for the SERVOPACK.

Preparation

The following conditions must be met to perform a jog operation.
* The write prohibited setting parameter must be set to Write permitted.
* The main circuit power supply must be ON.
* All alarms must be cleared.
* The servomotor power 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] L
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 given when the rotating direction of servomotor is set
as Pn000.0=0 (Forward rotation by forward reference).
1. In the SigmaWin+ main window, click Test Run - JOG Operation.

A warning message about possible dangers will appear and ask if you want to continue.

JOG Operation

A WARNING

It iz dangerous to operate this function, because the servomotor will rotate.
Alvways be sure to check the user's manusl before opersting.

Pay particular sttention to the follovwing points:

1. Perform safety checks around moving parts.
‘While the operation button is being depressed, the servomotor will run st
the JOG speed =et. Execute after having confirmed that servomotor
operation will prezent no danger.

2. [Forvweard Fun Prohibit (P-OT)){Rever=ze Run Prohibit (M-0T)] iz dizabled.

The Forward Run Prohibit (P-OTWReverse Run Prohibit (M-OT) zignals are
dizabled during JOG operstion (the servomatar will not stap even if the
P-OTM-OT zignals are passed). When operating, carefully verify the action
and position of the servomotorimachine.

Clicking the OK button to start the JOG operation.

Cancel

If these conditions are not acceptable and you do not want to continue, click Cancel to return to the main
window without performing a JOG operation.

<When the Write Prohibited Setting Parameter (Fn010) is enabled.>
If writing is prohibited by the Fn010, the following message will appear and tell you to change the set-
ting.

Warning

Cannot execute becauze the “Wite Prohibited S etting iz OM.
Fleaze change the setting ta OFF.




9.3 JOG Operation

Click OK and then change the setting of the Fn010 to allow writing.
For details on how to change the setting, refer to 9.9 Write Prohibited Setting.

2. Click OK.
The JOG Operation box will appear.

If the power to the servomotor is on, an error message will appear. Make sure that the power to the servo-
motor is off.

ration ]

O Speed Setting — gl The speed set in Pn304 will be shown. Click Edit if
you want to change the speed.

Pn30d : JOG Speed

FUU [tiri-1]

~Operation gl On the left side of the Operation group, the color of
the button and the text in the box changes to indicate
if the power to the servomotor is on or off. The name

O servacrr sarvo ON of the square button will change to reflect the current
:@ status of the servomotor's power. When the power to
the servomotor is off, the square button is labeled

Servo ON. When the power to the servomotor is on, it
is labeled Servo OFF.

Farsnarel REVErSE
J g Lo Y
+O O =

3. Click Servo ON.
The JOG Operation box will appear.

—JOG Speed Setting

Pri304 : JOG Speed

FUU [min-1] Eciit

— Operation

Servo OFF
@I Servo Oh ;

Forward Reverse

+0 °-

4. Press the Forward or Reverse and hold it down. A JOG operation is performed at the speed
set at step 2 only while one of the buttons is pressed.
5. After the JOG operation has been successfully completed, restart the SERVOPACK.

Utility Functions
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9 Utility Functions

9.4 Origin Search

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”!

Machine

Servomotor
1
[zzzzzz

For aligning the motor
shaft to the machine

(1) Preparation
The following conditions must be met to perform the origin search.
* The write prohibited setting parameter must be set to Write permitted.
* The main circuit power supply must be ON.
* All alarms must be cleared.
* The servomotor power must be OFF.

(2) Operating Procedure

Use the following procedure.
1. In the SigmaWin+ main window, click Setup - Search Origin.

A warning message about possible dangers will appear and ask if you want to continue.

A WARNING

It iz dangerous to operate this function, because the servomotor will rotate.
Alvvays be sure to check the user's manual before operating.

Pay particular attertion to the follovwing points:

1. Perform safety checks around moving parts,
The servomatar will actually turn st approximately B0min-1 (Bmin-1 with DD
motor) while clicking the FORVWARDIREEYERSE button. Perform this after
thoroughly checking that there iz no danger from servomotor operation.

2. [Forvward Run Prohibit (P-OT)1)Reverse Run Prokibi (M-OT)] is dizsbled.

The Forward Run Prohibit (P-OTWReverse Run Prohibit (MN-0T) signals are
dizabled during origin =earch (the servomotor will not stop even if the
P-OTM-OT signalz are passed). When operating, carefully werify the action
and posttion of the zervomaotarinachine.

Clicking the OK button to start the Origin Search.

Cancel

If these conditions are not acceptable and you do not want to continue, click Cancel to return to the main
window without performing an origin search.



9.4 Origin Search

Click OK.

The Origin Search box will appear.
If the power to the servomotor is on, an error message will appear. Make sure that the power to the servo-
motor is off.

: Origin Search Axis #0

— Status ] States

I Crrigin Search Mot Executed

— Operation —< Operation

Servo Ol
Ql Serva OFF ;

Farsnarel REVErSE

o E

Status
This shows the run status of the servomotor.
Origin Search Not Executed: The motor did not turn.
Origin Search Executing: Searching for the origin by turning forward or in reverse.
Origin Search Stopped: The Forward or Reverse button was released during the origin search, so the
motor stopped.
Origin Search Completed: The point of origin was found, and the motor was stopped (clamped) at the
point.

Operation

On the left side of the Operation group, the color of the button and the text in the box changes to indicate
if the power to the servomotor is on or off. The name of the square button will change to reflect the current
status of the servomotor's power. When the power to the servomotor is off, the square button is labeled
Servo ON. When the power to the servomotor is on, it is labeled Servo OFF.

Utility Functions
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3. Click Servo ON.
The Origin Search box will appear.

: Origin Search Azis #0

—Status

I Origin Search Completed

—Operation

@ Servo OFF
I Seryo Ol ;

Forwatd Reverse

o B

4. Press the Forward or Reverse and hold it down until the servomotor stops.
The servomotor will stop after the origin search has been successfully completed.

5. Atfter the origin search has been successfully completed, restart the SERVOPACK.



9.5 Program JOG Operation

9.5

Program JOG Operation

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 must be set to Write permitted.
* The main circuit power supply must be ON.
* All alarms must be cleared.
* The servomotor power 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 functions that are applicable for position control, such as position reference filter, can be used.
* The overtravel function is enabled in this function.

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
A
_________ (. A
Movement : :
1 Pn531 Pn531 Pn531
Speed speed | Movement, Movement Movement
Diagram Pn533 :distance ! distance distance
At zero speed ¥ : E E ! 1 ! '
' : Accel/Decel I I
Waiting time  tjme Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535
Servomotor
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 cancel or Servo OFF of program JOG operation dialog box to turn OFF the servo-
motor power.

Utility Functions
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Pn530.0 = 1

(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536

A

At zero speed

Movement i E E Pn531 : : Pn531
Speed speed . Movement | | Movement \ \ Movement
Diagram Pn533 ' distance ! ! distance ! ! distance
‘. ..' Accel/Decel time' > b
Waiting time  p534 Waiting time Waiting time
Pn535 Pn535 Pn535
e~
Servomotor ‘_@'@ B
Run Status = ! ) 1Y)
(Stop) (Reverse) (Reverse) (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 cancel or Servo OFF of program JOG operation dialog box to turn OFF the servo-
motor power.

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
4 A - N
i i Accel/Decel time
' Pn531 !
Q/I%Veedment :MoCement: Pn531 Waiting time ~ Pn534 Waiting time
Speed P i . Movement Pn535
- Pn533 jdistance | distance Pn535 , ,
Diagram /] C\ . R e
At zero y . L\ . | N L ‘
speed ' \ . p | I I I
! m | . ' pnsat ! P53t Movement
' Accel/Decel N I_ ) iMovement: Movement ?856;3
Waiting time ;110 Waiting time \distance | distance n
Pn535 Pn534 Pn535 !
Servomotor Q@'@I @' "3/' A
)| L 58)) “,‘3\ @, ‘.‘:JJ 2
Run Status v o v = =
(Stop) (Forward) (Stop) (Reverse)  (Stop)
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 A - N
AccelDecel tme N\ %
Waiting time ~ Pn534  Waiting time Waiting time [ ppszq ! Pn531 Movement
Pn535 Pn535 Pn535 [ iMovement: Movement speed
Speed P ! > ; ; \distance | distance Pn533
Diagram : L P | : [ |
At zero T : . f | 1 1 | |
S| d ! ! ' 1 ! 1 | 1 '
pee ' Pn531 Pn531 D ing e
| Movement, Movement Waiting time
:distance ' distance Accel/Decel time Pn535
! ! Pn533 Pnb534
_______________________ Movement speed
Servomotor B iz
a?j\ \,’3
Run Status . Q 2 ~

(Sop) (Sop) (Reerse)

Note: When Pn530.0 is set to 3, infinite time operation is disabled.
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Pn530.0 = 4

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)

X Number of movements Pn536

Number of movements Pn536

)
' Pn531 E Moveament
1 Movement ! spee
Speed ! distance | Pn533
Diagram At zero . ] '
speed - i \
! PR Lo
W;'t'ng t'rﬁm ' = Pn533
1ting U Waiting time\ ~ Movement
Pn535  Accel/Decel time Pn535 distance Movement speed
Pn534
Servomotor LD ‘@'/ BED
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 cancel or Servo OFF of program JOG operation dialog box 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  \yaiting time

Pn531

l
Speed . Pn535m Pn535 E(’;’i';’éi’zgml ﬁg?/g%ent speed
Diagram e e/ :
1
[ [ 1 1 | | 1
At zero T 1 T
speed ! ! o E
Movement
Movement speed
distance Pn533
S N
Servomotor ‘@'QI p@j’@] ‘@S'Q
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 cancel or Servo OFF of program JOG operation dialog box to turn OFF the servo-

motor power.

Utility Functions
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(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
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| Classification
Pn535 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement [Speed| [Position| |[Torque] Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 time 1 Immediately Setup




9.5 Program JOG Operation

(5) Operating Procedure

Use the following procedure to perform the program JOG operation after setting a program JOG operation
pattern.

/\ CAUTION

Two methods are available to interrupt a program JOG operation and stop the motor. The motor will stop according
to the method selected. Make sure to select the best method for the situation.

* When using the Servo OFF button to turn off the power to the servomotor and stop the motor, the motor will
coast to a stop.

* When using the Cancel button to cancel the program JOG operation and stop the motor, the motor will decelerate
to a stop and then be put in a zero clamp state.

Note: With some models of SERVOPACKSs, the Cancel button cannot be used to stop the motor.

1. In the SigmaWin+ main window, click Test Run - Program JOG Operation.
A warning message about possible dangers will appear and ask if you want to continue.

Program JOG Operation 5[

A WARNING

This function iz & dangerous function accompanied by operation of & matar.
Be sure to confirm an operation manual befare execution.
Be careful especially of the following points.

1. Pleaze check the =afety near an aperstion part.

A motor actually operates by the operation program set up when Program
JOG Operation was executed Please execute this function after fully
checking that there is no danger by operation of a motor.

2. Pleaze check the position of & machine.

Plesse carry out & starting position return ete. and be sure to re-set up a
posttion, kefore executing Program JOG Operation.

—The cautions on uze

About an instruction warveform display

The displayed instruction wawveform is calculated from the Program JOG
Operation parameter set up and presume ft may not be in agreement with
an actual instruction waveform.

About the currert position display under execution

The curzor showing the current position displayved during execution may
express the progress time from an execution start, and may nat be in
agreement with operation of & Servodrive Please refer to thiz information
as a standard of a position during execution.

Program JOG Cperation is started. OK?

Ok I Cancel |

If these conditions are not acceptable and you do not want to continue, click Cancel to return to the main
window without programming JOG operation.

Utility Functions
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2. Click OK.
The Program JOG Operation box will appear.

Lﬁ? Program JOG Operation AXIS#1 : x|
Running Sondition
AUTO = | [min-1/div] Pns31:Program JOG Movement Distance
J276EG  [reference units] (1-1073741524)

Pn333:Program JOG Movement Speed
500 [min-1] (1-10000)

Pna34:Program JOG AccelerationDeceleration Time
100 [ms] (2-10000)

PnS35:Program JOG YWaiting Time
100 [ms] (0-10000)

PrS36:Mumber of Times of Program JOG Movement

3 [times] (0-1000) (0: Infinite)

PnS30.0:Program JOG Operaszion Related Switch
|4: MWiaiting:PnS35 -= ForwardPnS31 -= Wa'rting:ﬂ

! |

Lppl
FULL  »| [maidiv] il |

Running Infartmstion
Total Time 12771 [mz]

The total amount of movements  +0[reference unitz] Run |

3. For each running condition in the Program JOG Operation box, enter or select the same value
that have been used for the Running Condition group, and then click Apply.
The running pattern for the condition will be shown as a graph.

4. Click Run.
The contents of the Program JOG Operation box will change to the following display.

Lﬁ? Program JOG Operation AXIS#0 x|

Servo OMIOFF operation
AUTO | [min-1fdiv]

Servo On

O [soworr o

O ey

E100

FULL = | [msidiv]

Running Information
Taotal Time 15249[ms]

The tatal amount of movements  +0[reference units] Running concition re-setting




9.5 Program JOG Operation

5. Click Servo ON and then click Execute.
After the amount of time set in Pn535 has passed, the programmed JOG operation will start.

Lﬂﬂ Program JOG Operation AXISZ0 ]

Servo ONIOFF oper ation
AUTC | [min-1/fdiv]

Q Servo Ohl

O Running

Progress time

4[zec]

The number of forward movements
143(times]

FULL  »| [msidiv] The numker of reverse movements
03ftimes]
Running Information
Tatal Time 15248[ms]

The total amount of movements  +0[reference units] |

6. After the programmed JOG operation has been successfully completed, restart the
SERVOPACK.

»
c
Rel
2=
o
c
=)
[
>
=
E
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9.6

(2)

Initializing Parameter Settings

This function is used when returning to the factory settings after changing parameter settings.

» Be sure to initialize the parameter settings while the servomotor power is OFF.
« After initialization, restart the SERVOPACK to validate the settings.

IMPORTANT

Preparation

The following conditions must be met to initialize the parameter values.
* The write prohibited setting parameter must be set to Write permitted.
* The servomotor power must be OFF.

Operating Procedure
Use the following procedure.

1. In the SigmaWin+ main window, click Parameters - Edit Parameters.
The Parameter Editing dialog box will appear.

Dizplay Mode
= Display Setti %) import |
BH=2 =) User Level |2: Level 2 (To the adjustment ) =l e o g
Control Mads |4 : &)l Control Mode =l e | CutioiEe
Al constant number |Funcﬁon Selection(Prilixx-) | Gain(Pntxe) | Speed(Pnd) | Torque(Pnaxs) | SequencaPrsxx-) | 110 Sign | Mechatralink(Pn 4 IC
|ﬂo. [Name [Set value [AXIS200 Input | AXIS#01 Input valu] AXIS#02 Input valu] AXIS#03 =
[+ Pn000 Basic Function Select Switch 0 - 0001 H 000D0H 000D0H 0000H =
Odigit Servamotor direction - 1:5etz CWas fo| 0: Sets COW : 0 : Sets GOW : 0 : 5S¢
1digit Reszerved (Da not change) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
2digit Reszerved (Da not change) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
Sdigit Rezerved (Da not change) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
(1 Pn001 fpplication Function Select Switch 1 - omzH 0010H omzH omzH
Odigit Servo OFF or Alarm G1 Stop Mode - 2 Makes the mol O : Stops the n 2 : Makes the mol 2 : Mak
1digit Overtravel (0T} Stop Made = 1: Setg the torqu 1 : Sets the torgue 1 : Sets the torgue 1 Set:
2digit Reszerved (Da not change) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
Sdigit Rezerved (Da not change) = 0: Reserved (Do | 0: Reserved (Do | 0: Reserved (Do 0: Res
(1 Pn002 fpplication Function Select Switch 2 - 0111H 0111H 0011H 0111H
Odigit Reszerved (Da not change) = 1: Reserved (Do | 1: Reserved (Do | 1: Reserved (Do 1: Res
1digit Reszerved (Da not change) = 1: Reserved (Do | 1: Reserved (Do | 1: Reserved (Do 1: Res
2digit Abzolute Encoder Usage - 1: Uses absolute) 1: Uses absolute 0 : Uses absol 1: Usew
| | 3
I Select A2l constant number:include not displayed) o Edit |
¥ &xis Collation(Display the collstion result of the selected axis)
Initislize Compare Read Wyrite:
<1 S| A




9.6 Initializing Parameter Settings

2. Click Initialize.
If you are using more than one axis, the following dialog box is displayed.

[T Axiz

|»

ARISH00 : SGDV-MDADZEBMIADT
(] @ AXIS#0T : SGOV-MDADZESMIADT
] o AXIS#02 : SGDV-MDADZESMIADT
] o AXIS#03 : SGDV-MDADZESMIADT
] @ AXIS#04 : SGOV-MDADZESMIADT
] o AXIS#05 : SGDWV-MDADZESMIADT
] o AXIS#06 : SGDV-MDADZESMIADT
] o AXIS#07 : SGDV-MDADZESMIADT

1o} | Cancel |

3. Select the axis to initialize and click OK.
The following dialog box is displayed.

Verification

A CAUTION

=2 caution when inttializing parameters as some
arameters may nat match the target machine.

Clicking the OK button to initialize the Servapack settings.

Ok

A message will appear as a warning to say that changes to settings might not correspond with other set-
tings and it will then ask if you want to continue.

If these conditions are not acceptable and you do not want to continue, click Cancel to return to the
Parameter Editing dialog box without initializing the parameter settings.

4. Click OK.

The Initialize the Servopack settings box will appear and ask if you want to continue.

When Using Only One Axis When Using Two or More Axes
Initialize the Servopack settings hitialize the Servopack settings
Clicking the Initislize button will initialize the Servopack Ere i b oD el S e
seftings. settings.

Object Axis : 'rruu, #01, #02, #03

»
c
Rel
2=
o
c
=)
[
>
=
E
-}

Initislize: o
Cancel Initialize

1 2 i ®

If you do not want to continue, click Cancel to return to the Parameter Editing dialog box without ini-
tializing the parameter settings.
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5. Click Initialize to start initialization.
A progress indicator will show what percentage of the process has been completed.

Initialize Ed

Initizlizing...

4

After the settings are successfully initialized, the following message will appear to prompt you to verify
that all parameter settings are correct for the target machine.

Caution

A CAUTION

ovver must be cycled to enable settings.

fter intializing, be sure to check that all parameter
eftings match the target machine.

6. Click OK.
7. Restart the SERVOPACK.



9.7 Clearing Alarm History

9.7 Clearing Alarm History
The clear alarm history function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history is not deleted when the alarm reset is executed or the main circuit power supply of the SERVO-
PACK is turned OFF.

(1) Preparation

The Write Prohibited Setting parameter must be set to permit writing.

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ main window, click Alarm - Display Alarm.
The Alarm Display box will appear.

Alarm

AXISHO0~-AXIS0T

o= AXISE00 : SGDV-MDADZEBMI]Nor mal

o AMSEH) - SGDV-MDADZEBM3ADT Mormal

= AXISE02 - SGOV-MDADZESM3ANT ACA0 : Encoder Communications Error

= AXISE03 - SGDV-MDADZESM3ADT ACA0 : Encoder Communications Error

= AXIE204 - SGDV-MDADZEBMIADT ACH0 : Encoder Communications Error

= AXISE05 : SGOV-MDADZEBM3ANT ACS0 : Encoder Communications Error

= AXIS206 - SGOV-MDADZESMIADT ACH0 : Encoder Communications Error
: SGDV-MDADZEBM3ADT ACH0 : Encoder Communications Error

No. [ MName [[accumuisted o... |
] A B30 : Absohfe Encoder Battery Error 7313505
0z AE10: Encoder Backup Errar 7313505
03 A 830 Absohde Encoder Battery Error 7313505
04 A 810 Encoder Backup Error THIHE05
05 A 830 : Absokte Encoder Battery Error TEIFE05
05 A 810 : Encoder Backup Error TEIXS0S
o7 A& 830 : Absohde Encoder Battery Error TEHIXS0S
03 A 810 : Encaoder Backup Errar TRIXS0S
03 A B30 : Abzohfe Encoder Battery Error 7313505
0 AFFFF : UNIKNCWN 713505

2. Select the axis for which to delete the alarm history.
3. Click Clear.
The alarm history will be cleared.

(2]
c
S
2
[$)
c
=)
L
>
=
=
)
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9.8

(2)

Automatic Offset-Signal Adjustment of the Motor Current
Detection Signal

Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused by
current offset. The user need not usually use this function.

» Be sure to perform this function while the servomotor power is OFF.
o » Execute the automatic offset adjustment if the torque ripple is too big when compared
with those of other SERVOPACKS.
IMPORTANT

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

The following conditions must be met to automatically adjust the offset of the motor current detection signal.
* The write prohibited setting parameter must be set to Write permitted.

* The SERVOPACK must be in Servo Ready status.

* The servomotor power must be OFF.

Operating Procedure
Use the following procedure.

1. Inthe SigmaWin+ main window, click Setup - Adjust Offset - Adjust the Motor Current
Detection Offset.

The following message will appear and ask if you want to continue. The message informs you that the
offset is set to the factory settings and that the SERVOPACK's performance might be affected if these set-
tings are changed.

Adjust the Montor Current Detection Difset

& CAUTION

Mormally, it i= not necessary to adjust the motor current detection offset
as the Servopack has already been adjusted by our company.
Careless use of this function may degrade Servopack performance.

Clicking the Cortinue button will start this operstion.

i Continue Cancel




9.8 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal

2. Click Continue to adjust the motor detection offset. The Adjust the Motor Current Detection
Offset box will appear. Click the Automatic Adjustment tab.

The settings for Automatic Adjustment will appear.

€ Adjust the Motor Current Detection Offset AXISHO

U-phaze Offset

W-phaze Offset

3. Click Adjust.

The offset value automatically adjusted will be shown in the New box.

® Adjust the Motor Current Detection Offzet AXIS#0 B3

U-phase Offset

Vophaze Offzet

Utility Functions
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9.9 Write Prohibited Setting

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: Parameters can be changed from the SigmaWin+.

» Utility Function: Some functions cannot be executed. (Refer to the following table.) If you attempt to exe-
cute these utility functions a warning dialog box will appear.

9-22

Wit Panmied | Refercs

Alarm history display Executable 9.2
JOG operation Cannot be executed 9.3
Origin search Cannot be executed 9.4
Program JOG operation Cannot be executed 9.5
Initializing parameter settings Cannot be executed 9.6
Clearing alarm history Cannot be executed 9.7
Absolute encoder multiturn reset and encoder alarm reset Cannot be executed 7.6.1
;A;;lltl(;rlrlatic offset-signal adjustment of the motor current detection Cannot be exccuted 98
Write prohibited setting - 9.9
xﬁézggtlﬁl;gﬂgs usre;tting change when a multiturn limit dis- Cannot be exccuted 762
Vibration detection level initialization Cannot be executed 9.10
Confirmation of SERVOPACK and servomotor model informa-

tion Executable 9.11
Software reset Executable 9.12
EasyFFT Cannot be executed 9.13
Online vibration monitor Cannot be executed 9.14




9.9 Write Prohibited Setting

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Follow the steps to set enable or disable writing.

Setting values are as follows:

* "P.0000": Write permitted (Releases write prohibited mode.) [Factory setting]

* "P.0001": Write prohibited (Parameters become write prohibited from the next power ON.)

1. In the SigmaWin+ main window, click Setup - Write Prohibited Setting.
The Write Prohibited Setting box will appear.

& Write Prohibited 5 etting AXISH#0

AIAIAIAI

v v[v|~¥]

Set the parameter to enable or prohibit writing. Click the setting arrows to increase or decrease the num-
ber on the far right.

Writing enabled (factory setting): 0000
Writing prohibited: 0001

2. Click Setting.

The following message appears and informs you that the write prohibited setting has been changed and
the new setting will become valid the next time the SERVOPACK is restarted.

Write Prohibited Setting E

& ‘wiite Prohibited Setting haz changed

The zetting will be enabled the next pawer 0N

3. Click OK.
The new setting will be saved in the SERVOPACK.

4. To enable the change in the setting, restart the SERVOPACK.

Utility Functions
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9.10 Vibration Detection Level Initialization

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.O00O0O0
[Factory setting]

Does not detect vibration.

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 Write Prohibited Setting parameter must be set to permit writing.
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9.10 Vibration Detection Level Initialization

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ main window, click Setup - Initialize Vibration Detection Level.
The Initialize Vibration Detection Level box will appear.

Initialize Yibration Detection Level x|

— Setting Condition

Pr311 : Yibrstion Detection Sensibilty (50 - 500
I =
100 EE)

Pr31 0 Yibration Detection Switch
nibble O Vibration Detection Selection

0 Mo detection. j

— Setting Result

P31 2 : Yibration Detection Level

EU [min1] - [min-1]

2. Select a percentage for Pn311: Vibration Detection Sensibility and one condition in Pn310:
Vibration Detection Switch, and then click Detection Start.
The name of the button will change from Detection Start to Execute to indicate that detection is ready to
be executed.

nitialize Yibration Detection Level x|

— Setting Condition

Pr311 : Vikrstion Detection Sensibilty (50 - 500 )
I =]
100 )

Pr3t 0 Yibration Detection Swwitch
nibhle O ibration Detection Selection

2 Outputs slarm (45200 when vibrstion is detected. j

— Setting Result

Pt 2 : Yibration Detection Level

EU [min1] - [min-1]

Utility Functions
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3. Click Execute.

The new settings for the vibration detection level will be shown in the boxes in lower section of the box.
The new settings will be saved in the SERVOPACK.

tialize ¥ibration Detection Level ' |

— Setting Conclition

Pn311 : Yibration Detection Senzibilty (50 - 500 )

100 j -

Prid10: Yibration Detection Switch
nibble O vibration Detection Selection

2 Qutputs alarm (45200 when vibration is detected. j

i Detection Start

-y

—Setting Result

Prid12 : Wibration Detection Level

EU mint] - F‘* [min-1]

whien vibration exceeds & detection level 24 [min-1],
Algrmia, 2200 i detected,
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9.11 Confirmation of SERVOPACK and Servomotor Model

Information

You can display model information on SERVOPACKSs, servomotors, and encoders.

The SigmaWin+ is required to perform this function.

The following items can be displayed.

ID Items to be Displayed

SERVOPACK model
SERVOPACK serial number

SERVOPACK ID

Software version

SERVOPACK manufacturing date

Servomotor model
Servomotor ID » Servomotor serial number

Servomotor manufacturing date

Encoder model

Encoder serial number
Encoder manufacturing date
Encoder type/resolution

Encoder ID

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ main window, click Monitor - Product Information.

The Product Information box will appear.

ServopackMotor | Option Card |

x|

—Servopack

Type: SGDVY-1RBADTA

Soft version: FO04
Special Spec. Standard

{Analoghoulse-train inout type ratary mator)

[~ Servomotor

Type: SGMAS-01ACA2T
Encader Information

Type: UTTH-B17EC
Resoltion: 131072 [Pulsefev]
Type: incremental

Soft wersion:  000A

Serial Mo, "T

2. Click OK.

The SigmaWin+ main window will appear.

Click these buttons to view the serial
number and date of manufacture for
each device used.

Utility Functions
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9.12

(1)

(2)

Software Reset

This function enables resetting the SERVOPACK internally from software. This function is used when reset-
ting alarms and changing the settings of parameters that normally require restarting the SERVOPACK. This
function can be used to change those parameters without restarting the SERVOPACK.

« This function resets the SERVOPACK independently of the host controller. The same
processing is performed by the SERVOPACK as when you turn the power supply
IMPORTANT OFF and ON again.
» The SERVOPACK will not respond for 5 seconds after the reset begins.
Always check the status of the SERVOPACK and motor before you execute a reset.

o « Start software reset operation after the servomotor power is OFF.

Preparation

Make sure that the servo is OFF before you execute a software reset.

Operating Procedure

Use the following procedure.

B Conventional connection

1. In the SigmaWin+ main window, click Setup - Software Reset.

The following message will appear and remind you to check the status of the SERVOPACK and the
motor for safety reasons because the SERVOPACK will stop responding for about 5 seconds after the
software reset has been executed.

Note: If the moment of inertia is calculated as described in 8.3 Advanced Autotuning, the Software Reset box shown

in step 2 will appear.

x
A CAUTION

The software reset function resets the Servopack by using softwware
and re-calculates all zettings including parameters.

Be sure ta carefully read the Sigmain+ Cperation Manual befare
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Betore executing thiz function, always check the Zervopack and
motor status to ensure safety.

cors_|

If you do not want to continue, click Cancel. The SigmaWin+ main window will appear.
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2. Click Execute.
The Software Reset box will appear.

) Software Reset AXIS#1 x|

The software reset function wil be executed.
The Servopack will stop responding for approximately 5

Execute

O)

0%

3. Click Execute.

After resetting of software has been completed, the following message will appear.

x
A CAUTION

The zoftware reset function has been completed.

All zettings including parameters were re-calculated. Alvways
reconnect the Sigmalvin to the Servopack after execution of this
function.

4. Click OK to close the Software Reset box.

All settings including parameters have been re-calculated. Disconnect the SigmaWin+ from the SERVO-
PACK, and then reconnect to validate the new settings.

Utility Functions
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9.13

(1)

EasyFFT

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 SERVOPACK detects
the resonance frequency from the generated vibration and makes notch filter settings according to the reso-
nance frequency detection. The notch filter is effective for the elimination of high-frequency vibration and
noise.

Execute this function after the servomotor power is turned OFF if operation of the SERVOPACK results in
high-frequency noise and vibration.

/N\ WARNING

» The servomotor automatically will move less than a quarter of a turn several times in the specified direc-
tion 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 Rotates the
waveform shaft slightly .
reference Slight

movement

SERVOPACK

In addition to this function, online vibration monitor can be used to detect machine vibration and automati-
cally make notch filter settings.

If a SERVOPACK is used to make adjustments, it is recommended to use advanced autotuning. This built-in
EasyFFT function is used to maintain interchangeability with previous models. There is normally no need to
use it.

Preparation

The following conditions must be met to perform EasyFFT.

* The write prohibited setting parameter must be set to Write permitted.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The servomotor power must be OFF.

* There must be no overtravel.

* An external reference must not be input.
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(2) Operating Procedure

Use the following procedure.

1. In the SigmaWin+ main window, click Setup - EasyFFT.
A warning message will appear and remind you of possible dangers.

A WARNING

This function is & dangerous function accompsanied by operstion of & motar,
Be sure to confirm an operstion manual befare execution.
Be careful ezpecially of the followving poirts.

1 Please check the safety near an operation part.
A matar ratates in the specified direction which are less than 104 rotation
at maximum two ar mare times by automatic operation during executing
this function.
Pleaze execute this function after fully checking that there iz no danger by
operation of a motor.

2. Abhout an external instruction input

Do not input instructions from the external because this function generstes
instructions of exclusive use in & SERVOPACK and outputs to & motor.

EasyFFT is started OK?

o8 I Cancel |

If you do not want to continue, click Cancel. The SigmaWin+ main window will appear.

2. Click OK.
The EasyFFT box will appear.

& 1EasyFFT AXIS#0 x|

—Servo ONIOFF operation

Servo Okl

—Meazurement start F Stopping operstion

—Measuremert condition
Start

Stimuluz signal Frequency Eﬁ

Instruction amplitude IAIS _|:j [%a]
1 - 300y Q
Faotation direction IForward vl

Analyzing fregquency....

—Measuremert resuft

[Detected resonance fregquency. I [Hz]
Cptimal notch fiter freguency: I [Hz]
Matech fitter 2election I

Utility Functions

easurement completel
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3. Click Servo ON.

FiEasyFFT AXIS#0 x|

—Servo OMIOFF operation

Serva OFF

@ I Servo 0N Q

—hleazsurement start § Stopping operation

—Measurament condition
Start

Stimulus signal Frequency EQ

Instruction amplitude 0] _| [%]

(1 - 300) Q
Rotation direction IForward vl

Analyzing frequency....

—Measurement result

Detected resonance freguenty I [H=]
Optimal moteh fitter frequency: I [Hz]
[Match fiter selection I

Measurement completel

4. Select the percentage in the Instruction amplitude box and the rotational direction in the
Rotation direction. Click Start.
The motor will begin to rotate, and the frequency will be measured. After the frequency has been mea-
sured, the results will be shown in the lower area of the box.

iEasyFFT AXIS#0 x|

—Servo ON/OFF operation

Serva OFF

O [Swon et

—heasurement start / Stopping operstion

—Meazuremert condition

Stimulus signal Frequency
Instruction amplitucs ISD _I:: [%6]

(1 - 300)

Rotation direction IForward vl

—Measurement result

Detected resonance freguency FD-’l [Hz]
Cptimal notch fiter fregquency F54 [Hz]
Motch fitter selection I he 13t step

Meazurement completel
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5. Click Measurement complete.

6. If setting the parameters to the values shown in the measurement results, click Result Writing.

PiEasyFFT AXIS#0

—Maotch fiter selection

Prd0g: Torgue Relsted Function Switch nikkle 0 Motch Fiker Selection 1

|J: Dizabled

v

|1:Uses 15t step notch fitter for torgue reference.

—Motch fiter frequency

Pn403:1st Step Motch Filker Freguency

000 [Hz] - Fs4 [Hz]

Fleaze click a hutton, when you reflect & measurement result in User Parameter .

Result Wiiting

2

(3) Related Parameters

The following parameters are either referenced or automatically changed during execution of EasyFFT.

Do not change the settings of these parameters from the SigmaWin+ or any other means during execution of

EasyFFT.

Parameter Name Ael:]t:rr"rézt;c
Pn408 Torque Related Function Switch Yes
Pn409 1st Notch Filter Frequency Yes
Pn40A Ist Notch Filter Q Value No
Pn40C 2nd Notch Filter Frequency Yes I
Pn40D 2nd Notch Filter Q Value No
Pn456 Sweep Torque Reference Amplitude No

Utility Functions
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9.14 Online Vibration Monitor

If vibration is generated during operation and this function is executed while the servomotor power 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.

We recommend that you use advanced autotuning to adjust (tune) the SERVOPACK. This built-in function is
used to maintain interchangeability with previous models. There is normally no need to use it.

How to use EasyFFT and online vibration monitor,
when they are mainly used for servo gain adjustment.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servomotor power,
and execute EasyFFT

<

v
Adjust servo gain

No

Yes

With the servomotor power ON,
execute online vibration
monitor

T e
QA

(1) Preparation

The following conditions must be met to perform online vibration monitoring.
* The write prohibited setting parameter must be set to Write permitted.

* The servomotor power must be ON.

* There must be no overtravel.

* The correct moment of inertia (Pn103) must be set.
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(2) Operating Procedure
Use the following procedure.

1. In the SigmaWin+ main window, click Monitor - Online Vibration Monitor.

A message will appear as a warning to say that any changes to parameter settings might greatly affect the
operation of the motor, and then ask if you want to continue.

Online Yibration Monitor x|

A CAUTION

Change User Parameter by this function,
the action of & mator may change a lot.

OK?

QK I Cancel

2. Click OK.
The Online Vibration Monitor box will appear.

E# Online Yibration Monitor AXISZ0 x|

—Detection execute f Stopping operation

Detection situation

—Detection result

It dizplays sequentially from what has the large peak value of vibration

freguency .
Mame Frequency Linit
The 1st peak frequency - Hz
The 2nd pesk fregquency - Hz
The 3rd peak frequency - Hz

Aoy Setting |

Utility Functions
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3. Click Execute to activate the vibration sensor.
The vibrations are detected, and the peak frequencies of the vibrations will be shown in the Detection

result table.

Online ¥ibration Monitor AXIS#0

—Detection execute f Stopping operation

Detection situstion i Execute

ibration detection completed. Q :ﬁ

—Detection result
It dizplays sequentially from what has the large peak value of vibration

freguency .
Mame Frequency Linit
The 1st peak frequency 1350 Hz
The 2nd pesk fregquency 30 Hz
The 3rd peak frequency 110 Hz

Alto Setting |

4. Click Auto Setting.
The pre-adjustment parameter settings will be shown in the Previous column in the Write result table.

nline ¥ibration Monitor AXIS#0

—Detection execute § Stopping operation

Detection situstion Execute

\Vibration detection completed. Q :ﬁ

—Detection result
It dizplays sequentially from what has the large peak value of vibration

frequency.
Mame Frequency Unit
The 1=t peak frequency 1820 Hz
The 2nd peak freguency 100 Hz
The 3rd peak frequency 310 Hz

—yyrite result
Mo, Mame | Presi... | Current | Unit |
Pnd1 1=t Step st COrder Torgque Referen... 250 0.01ms
Pnd03  Torgue Related Function Switch o0 -
Pn409 1=t Step Maotch Filter Fregquency 13 Hz
Wirite result Reset
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5. Click Write result.

The parameter values those are most effective for the measured frequencies will be shown in the Current
column in the Write result table, and then saved in the SERVOPACK.

E# Online Yibration Monitor AXISZ0

— Detection execute § Stopping operation

Detection situstion

“ibration detection completed.

@

— Detection result

It dizplays sequentially from what has the large peak value of vibration

freguency .
Mame Frequency Linit
The 1st peak frequency 1520 Hz
The 2nd pesk fregquency 100 Hz
The 3rd peak frequency 310 Hz

Alto Setting = |

"l

—Wirite resutt
Mo, Mame | Presi... | Current | nit |
Pn401  1st Step 1st Order Torgue Referen... 250 250 0.Mms
Prn403  Torgue Related Function Switch 010 010 -
Pn403  1st Step Motch Fiter Frequency 713 1520 Hz
irite result Reset

)

If you do not want to save the new parameter settings in the SERVOPACK, click Reset.

Utility Functions
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(3)

Related Parameters

The following parameters are either referenced or automatically changed during execution of online vibration

monitoring.

Do not change the settings of these parameters from the SigmaWin+ or any other means during execution of
online vibration monitoring.

Parameter Name i%t:r%ae’cisc
Pn401 Torque Reference Filter Time Constant Yes
Pn408 Torque Related Function Switch Yes
Pn409 1st Notch Filter Frequency Yes
Pn40A 1st Notch Filter Q Value No
Pn40C 2nd Notch Filter Frequency No
Pn40D 2nd Notch Filter Q Value No
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10 Maintenance, Inspections, and Troubleshooting

10.1 Maintenance and Inspections

This section describes the inspection and maintenance of SERVOPACK.

(1) SERVOPACK Inspection

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

Item Frequency Procedure Comments
Exterior At least once a year Check for dust, dirt, and oil Clean with compressed air.
on the surfaces.

(2) SERVOPACK's Parts Replacement Schedule

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

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

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

starting operation.

IMPORTANT
Standard Replacement . "
Part Period Operating Conditions
Smoothing Capacitor . §3£rcound1ng Air Temperature: Annual average of
(é\al:gll;ng:? Electrolytic 7 to 8 years « Load Factor: 80% max.
* Operation Rate: 20 hours/day max.

Note: If the above operating conditions are not used, replacement may be required sooner than the standard replacement
period. To extend the life of the parts, reduce the surrounding air temperature. Contact your Yaskawa representative
if you require more-detailed information.
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10.2 Alarm Displays

10.2

10.2.1

Alarm Displays
The following sections describe troubleshooting in response to alarm displays.

The alarm name, alarm meaning, alarm stopping method, and alarm reset capability are listed in order of the
alarm numbers in /0.2.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 70.2.2 Troubleshooting of Alarms.

List of Alarms

This section provides list of alarms.

Servomotor Stopping Method

If an alarm occurs, the servomotor can be stopped by doing either of the following operations.
Gr.1: The servomotor coasts to a stop when an alarm occurs.

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.

Alarm Reset

Available: Removing the cause of alarm and then executing the alarm reset can clear the alarm.
N/A: Executing the alarm reset cannot clear the alarm.

Servo-
Alarm " motor Alarm
Number AR NS LS Stopping Reset
Method
A.020 Parameter error 1 The parameter data in the SERVOPACK is Gri N/A
ncorrect.
A.021 Parameter error 2 The parameter data in the SERVOPACK is Gri N/A
ncorrect.
A.022 Parameter error 3 The parameter data in the SERVOPACK is Gri N/A
ncorrect.
A.023 Parameter error 4 The parameter data in the SERVOPACK is Grl N/A
incorrect.
A.030 Main Circuit Detector Error Detection data for main circuit is incorrect. Gr.1 Available
A.040 Parameter Setting Error 1 g;garamem setting is outside the setting Gr.1 N/A
A.042 Parameter Combination Error Combination of some parameters exceeds the Gr.1 N/A

setting range.

The SERVOPACK and the servomotor capaci-
ties do not match each other.

A.050 Combination Error Gr.1 Available

A.051 Unsupported Device Alarm The device unsupported was connected. Gr.1 N/A
The servo ON command (SV_ON) was sent
A.0bO Cancelled Servo ON from the host controller after executing a utility Gr.1 Available
Command Alarm .
function that turns ON servomotor.
Overcurrent or Heat Sink
A.100 Overheated An overcurrent flowed through the IGBT. Gr.1 N/A
A.400 Overvoltage Main circuit DC voltage is excessively high. Gr.1 Available
A510 Overspeed The servomotor speed is above the maximum Grl Available
rotational speed.
A.520 Vibration Alarm Incorrect vibration at the motor speed was Grl Available

detected.

a Maintenance, Inspections, and Troubleshooting
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10.2.1 List of Alarms

(cont'd)
Servo-
Alarm : motor Alarm
Number A WL b4 GEGIT Stopping Reset
Method
A.521 Autotuning Alarm Vibration was detected while performing tun- Gr.1 Available
ing-less function.
The servomotor was operating for several sec-
A.710 Overload: High Load onds to several tens of seconds under a torque Gr.2 Available
largely exceeding ratings.
A.720 Overload: Low Load The servomotor was operating continuously Gr.1 Available
under a torque exceeding ratings.
A.7TA3 Control Board Overheat g?fctemp erature of the control board exceeded Gr.2 Auvailable
A.810 Encoder Backup Error The_ power supplies to the encoder all failed and Grl N/A
position data was lost.
A.820 Encoder Checksum Error The checksum results of encoder memory is Grl N/A
incorrect.
The battery voltage was lower than the specified
A.830 ébsolute Encoder Battery value after the control power supply was turned Gr.1 Available
rror ON
A.840 Encoder Data Error Data in the encoder is incorrect. Gr.1 N/A
A.850 Encoder Overspeed The encoder was rotating at high speed when Gri N/A
the power was turned ON.
A.860 Encoder Overheated The internal temperature of encoder is too high. Gr.1 N/A
A.b31 Current Detection Error 1 galﬁ t;urrem detection circuit for phase U'is Gr.1 N/A
A.b32 Current Detection Error 2 galﬁt;umm detection circuit for phase Vis Gr.1 N/A
A.b33 Current Detection Error 3 The detection circuit for the current is faulty. Gr.1 N/A
MECHATROLINK .
A.b6A Communications ASIC error o_ccurred in the MECHATROLINK Grl N/A
ASIC Error 1 communications.
MECHATROLINK .
A.b6b Communications ASIC error qccurred in the MECHATROLINK Gr2 N/A
ASIC Error 2 communications.
A.bFO System Alarm 0 Internal program error 0" of the SERVOPACK Grl N/A
occurred.
A.bF1 System Alarm 1 Internal program error 1" of the SERVOPACK Grl N/A
occurred.
A.bF2 System Alarm 2 Internal program error 2" of the SERVOPACK Gri N/A
occurred.
A.bF3 System Alarm 3 Internal program error 3" of the SERVOPACK Gri N/A
occurred.
A.bF4 System Alarm 4 Internal program error 4" of the SERVOPACK Gri N/A
occurred.
A.C10 Servo Overrun Detected The servomotor ran out of control. Gr.1 Available
Absolute Encoder Clear Error .
A.C80 and Multiturn Limit Setting The multiturn for the absolute encoder was not Grl N/A
Error properly cleared or set.
Encoder Communications Communications between the SERVOPACK
PRI Error and the encoder is not possible. Grl N/A
Encoder Communications An encoder position data calculation error
] Position Data Error occurred. Grl N/A
Encoder Communications An error occurs in the communications timer
e Timer Error between the encoder and the SERVOPACK. Grl N/A
A.CAO0 Encoder Parameter Error Encoder parameters are faulty. Gr.1 N/A




10.2 Alarm Displays

(cont'd)
Servo-
Alarm . motor Alarm
Number RTINS b AT Stopping Reset
Method
A.Cb0 Encoder Echoback Error Contents of communications with encoder are Gri N/A
ncorrect.
. R Different multiturn limits have been set in the
A.CCO Multiturn Limit Disagreement encoder and the SERVOPACK. Gr.1 N/A
Position error exceeded the value of excessive
A.d00 Position Error Overflow position error alarm level (Pn520) when the ser- Gr.1 Available
vomotor power is ON.
Position Error Overflow Alarm i, . .
A.d01 at Servo ON The position error is too large. Gr.1 Available
MECHATROLINK Synchronization error during MECHA-
A.E02 Internal Synchronization TROLINK communications with the SERVO- Gr.1 Available
Error 1 PACK.
MECHATROLINK . .
A.E40 Transmission Cycle ;Fi}(l)i Scetgf;gi Socf) ﬂ:ixfecglﬁTiﬁganfansmlS' Gr.2 Available
Setting Error y v W g
MECHATROLINK .
A.E41 Communications Data Size Ei}lf;tsizﬁlsnga(t): ;lil;el\giigg)ﬁZiOLmK commu- Gr.2 Available
Setting Error )
MECHATROLINK Station The setting of the MECHATROLINK station
bl Address Setting Error address is incorrect. Gr.2 N/A
MECHATROLINK A synchronization error occurs during MECHA- .
R Synchronization Error TROLINK communications. Gr.2 Available
MECHATROLINK A synchronization failure occurs in MECHA- .
B2 Synchronization Failed TROLINK communications. Gr2 Available
MECHATROLINK A communications error occurs continuously
A.E60 Communlcatlons Error during MECHATROLINK communications. Gr.2 Available
(Reception error)
MECHATROLINK
Transmission Cycle Error The transmission cycle fluctuates during .
LAE (Synchronization interval MECHATROLINK communications. Gr2 Available
error)
MECHATROLINK Synchronization frames are not received contin-
A.E63 Synchronization Frame Not | uously during MECHATROLINK communica- Gr.2 Available
Received Alarm tions.
AEd1 | Command Execution Timeout | % timeout error occurred when using a Gr2 | Available

MECHATROLINK command.

Note: For any of the following alarm numbers, an alarm will be detected for all of the axes at the same time: A.030, A.400,

A.TA3, Ab6A, A.b6b, A.E02, A.E40, A.E41, A.E42, A.E61, and A.E63. For all other alarm numbers, alarms are
detected individually for each axis.

a Maintenance, Inspections, and Troubleshooting
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10.2.2 Troubleshooting of Alarms

10.2.2 Troubleshooting of Alarms

When a problem occurs in the servo drive, you can detect it by reading the alarm with the MECHATROLINK
ALM_RD command. You can check the alarm that occurs in the Alarm Display dialog box of the Sig-

maWin+.

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 error 1

The power supply went OFF
while changing a parameter set-
ting.

Check the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that parame-
ters were written exceeded the
limit.

Check to see if the parameters were
frequently changed through the host
controller.

The SERVOPACK may be faulty.
Replace the SERVOPACK.
Reconsider the method of writing
parameters.

Malfunction caused by noise
from the AC power supply or
grounding line, static electricity
noise, etc.

Restart the SERVOPACK several
times. If the alarm still occurs, there
may be noise interference.

Take countermeasures against
noise.

Gas, water drops, or cutting oil
entered the SERVOPACK and
caused failure of the internal
components.

Check the installation conditions.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A SERVOPACK fault occurred.

Restart the SERVOPACK several
times. If the alarm still occurs, the
SERVOPACK may be faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.021:
Parameter error 2

The software version of SERVO-
PACK that caused the alarm is
older than that of the written
parameter.

Check if the set software version
agrees with that of the SERVO-
PACK. If not, an alarm may occur.

Write the parameter of another
SERVOPACK of the same model
with the same software version.
Restart the SERVOPACK.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.022:
Parameter error 3

The power supply went OFF
while setting a utility function.

Check the circumstances when the
power supply went OFF.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A SERVOPACK fault occurred.

Restart the SERVOPACK several
times. If the alarm still occurs, the
SERVOPACK may be faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.023:
Parameter error 4

The power board is not con-
nected.

Make sure the control board and
power board are mounted properly.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.030:
Main Circuit Detector
Error

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.040:

Parameter Setting
Error 1

(The parameter setting
was out of the setting
range.)

The SERVOPACK and servomo-
tor capacities do not match each
other.

Check the combination of SERVO-
PACK and servomotor capacities.

Select the proper combination of
SERVOPACK and servomotor
capacities.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The parameter setting is out of
the setting range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within
the setting range.

The electronic gear ratio is out of
the setting range.

Make sure the gear ratio satisfies
the following conditions: 0.001 <
(PnA42/PnA44) < 4,000.

Set the gear ratio so that it satisfies
the following conditions: 0.001 <
(PnA42/PnA44) < 4,000.




10.2 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.042:
Parameter
Combination Error

The speed of program JOG oper-
ation is lower than the setting
range after changing the elec-
tronic gear ratio (PnA42/PnA44)
or the servomotor.

Check if the detection conditions!

are satisfied.

Decrease the gear ratio (PnA42/
PnA44).

The speed of program JOG oper-
ation is lower than the setting
range after having changed the
setting of the program JOG
movement speed (Pn533).

Check if the detection conditions”!

are satisfied.

Increase the setting of the program
JOG movement speed (Pn533).

The travel speed for advanced
autotuning is lower than the set-
ting range after changing the
electronic gear ratio (PnA42/
PnA44) or the servomotor.

Check if the detection conditions ™2

are satisfied.

Decrease the gear ratio (PnA42/
PnA44).

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
satisty 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.051:
Unsupported Device
Alarm

An unsupported encoder is con-
nected to the SERVOPACK.

Check the product specifications,
and select the correct model.

Select the correct combination of
units.

A.0bO:
Cancelled Servo ON
Command Alarm

After executing the utility func-
tion to turn ON the power to the
motor, the servo ON command
(SV_ON) was sent from the host
controller.

Restart the SERVOPACK or exe-
cute a software reset.

*1. Detection conditions
If one of the following conditions detected, an alarm occurs.

« Pn533 [min"'] x

« Max Motor Speed [min™!] x

Encoder resolution < PnA42

6% 10°

Encoder resolution

" PnA44
PnA42

%2, Detection conditions
If one of the following conditions detected, an alarm occurs.

« Rated Motor Speed [min™] x 3 X

« Max Motor Speed [min™] x

1

About 3.66 x 10'2 ~ PnA44

Encoder resolution < PnA42

Encoder resolution

" PnA44
PnA42

6% 10°

About 3.66 x 1012~ PnA44

a Maintenance, Inspections, and Troubleshooting
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10 Maintenance, Inspections, and Troubleshooting

10.2.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.100:

Overcurrent or Heat
Sink Overheated

(An overcurrent flowed
through the IGBT or
heat sink of
SERVOPACK
overheated.)

The servomotor/encoder relay
cable is either incorrectly wired
or has a contact fault.

Check the wiring. Refer to 5.1 Wir-
ing the Main Circuit and Control
Power Supplies.

Correct the wiring.

The servomotor/encoder relay
cable is either internally shorted
or has a ground fault.

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 5.1 Wiring the
Main Circuit and Control Power
Supplies.

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 5.1 Wiring the
Main Circuit and Control Power
Supplies.

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 5.1 Wiring the
Main Circuit and Control Power
Supplies.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A heavy load was applied while
the servomotor was stopped or
running at a low speed.

Check to see if the operating condi-
tions are outside servo drive specifi-
cations.

Reduce the load applied to the ser-
vomotor or increase the operating
speed.

Malfunction caused by noise
interference.

Improve the wiring or installation
environment, such as by reducing
noise, and check to see if the alarm
recurs.

Take countermeasures for noise,
such as correct wiring of the FG.
Use an FG wire size equivalent to
the SERVOPACK main circuit wire
size.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.400:

Overvoltage
(Detected in the
SERVOPACK main
circuit power supply
section.)

The DC power supply voltage
exceeded 60 V.

Measure the power supply voltage.

Set DC power supply voltage within
the specified range.

The power supply is unstable, or
was influenced by a lightning
surge.

Measure the power supply voltage.

Improve the power supply condi-
tions by installing a surge absorber,
etc. Then, restart the SERVOPACK.
If the alarm still occurs, the SER-
VOPACK may be faulty. Replace
the SERVOPACK.

Voltage for DC power supply was
too high during acceleration or
deceleration.

Check the power supply voltage and
the speed and torque during opera-
tion.

Set DC power supply voltage within
the specified range.

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.

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.




10.2 Alarm Displays

(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 (PnAC2).

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.521:

Autotuning Alarm
(Vibration was
detected while
executing the one-
parameter tuning,
EasyFFT, or tuning-
less function.)

The servomotor vibrated consid-
erably while performing tuning-
less function.

Check the motor speed waveform.

Reduce the load so that the moment
of inertia ratio falls within the
allowable value, or raise the load
level using the tuning-less levels
setting or reduce the rigidity level.

The servomotor vibrated consid-
erably during one-parameter tun-
ing or EasyFFT.

Check the motor speed waveform.

Check the operation procedure of
corresponding function and take a
corrective action.

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.

ATA3: The surrounding air temperature | Measure the surrounding air tem- Improve the installation conditions
Control Board of the SERVOPACK is too high. | perature of the SERVOPACK. of the SE.RVO.PACK to reduce the
Overheat surrounding air temperature.

Alarm occurred when the power .

to the absolute encoder was ini- Check to seel f the power was Set up the encoder.

: turned ON initially.

tially turned ON.

A.810: The encoder cable disconnected, | Check to see if the power was Confirm the connection and set up

Encoder Backup Error
(Only when an
absolute encoder is
connected.)

(Detected on the
encoder side.)

and connected again.

turned ON initially.

the encoder.

The power from both the control
power supply (+5 V) from the
SERVOPACK and the battery
power supply is not being sup-
plied.

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.

An absolute encoder fault
occurred.

If the alarm cannot be reset by set-
ting up the encoder again, replace
the servomotor.

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.

* One-turn absolute encoder or
incremental encoder
The servomotor may be faulty.
Replace the servomotor.

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 Maintenance, Inspections, and Troubleshooting
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10 Maintenance, Inspections, and Troubleshooting

10.2.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.840:
Encoder Data Error

(Detected on the
encoder side.)

An encoder malfunctioned.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

Malfunction of encoder because
of noise interference, etc.

Correct the wiring around the
encoder (e.g., grounding).

A.850:

Encoder Overspeed
(Detected when the
control 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 to
confirm the servomotor speed when
the power is turned ON.

Reduce the servomotor speed to a

value less than 200 min"l, and turn
ON the control power supply.

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

A.860:

Encoder Overheated
(Only when an
absolute encoder is
connected.)
(Detected on the
encoder side.)

The surrounding air temperature
around the servomotor is too
high.

Measure the surrounding air tem-
perature around the servomotor.

The surrounding air temperature
must be 40°C or less.

The motor load is greater than the
rated load.

Check the accumulated load ratio to
see the load.

The motor load must be within the
specified range.

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

The servomotor/encoder relay
cable is disconnected.

Check the servomotor/encoder relay
cable.

Correct the motor wiring.

A.b31:
Current Detection Restart the SERVOPACK. If the
Error 1 The current detection circuit for | alarm still occurs, the SERVO-
phase U is faulty. PACK may be faulty. Replace the
SERVOPACK.
The servomotor/encoder relay Check the servomotor/encoder relay C ..
o orrect the motor wiring.
A b32: cable is disconnected. cable.
Current Detection Restart the SERVOPACK. If the
Error 2 The current detection circuit for | alarm still occurs, the SERVO-
phase V is faulty. PACK may be faulty. Replace the
SERVOPACK.
The servomotor/encoder relay Check the servomotor/encoder relay C ..
T orrect the servomotor wiring.
Ab33: cable is disconnected. cable.
. , Restart the SERVOPACK. If the
Current Detection . . .
Error 3 The detection circuit for the cur- | alarm still occurs, the SERVO-
rent is faulty. PACK may be faulty. Replace the
SERVOPACK.
A.bBA: Restart the SERVOPACK. If the

MECHATROLINK
Communications ASIC

SERVOPACK MECHA-
TROLINK communication sec-
tion fault.

alarm still occurs, the SERVO-
PACK may be faulty. Replace the

Error 1 SERVOPACK.
Take measures against noise. Check
MECHATROLINK data recep- the.MECHATROLINK.C.()mmunl-
tion error occurred due to noise | — cations cable and FG wiring and
A.b6b: take measures such as adding ferrite

MECHATROLINK
Communications ASIC

interference.

core on the MECHATROLINK
communications cable.

Error 2
SERVOPACK MECHA- Restart t.he SERVOPACK. If the
L alarm still occurs, the SERVO-
TROLINK communication sec- | —
tion fault PACK may be faulty. Replace the
’ SERVOPACK.
Restart the SERVOPACK. If the
A.bFO: alarm still occurs, the SERVO-

System Alarm 0

A SERVOPACK fault occurred.

PACK may be faulty. Replace the
SERVOPACK.
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10.2 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.bF1:
System Alarm 1

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.bF2:
System Alarm 2

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

AbF3
System Alarm 3

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.bF4:
System Alarm 4

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

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 restart-

ing the SERVOPACK, even though
the servomotor is correctly wired,
the servomotor may be faulty.
Replace the servomotor.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.C80:

Absolute Encoder
Clear Error and Multi-
turn Limit Setting Error

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

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 connectors and con-
firm that the encoder is correctly
wired.

Cable disconnection for encoder
cable or short-circuit.
Or, incorrect cable impedance.

Check the encoder cable.

Use the cables with the specified
rating.

Corrosion caused by improper
temperature, humidity, or gas,
short-circuit caused by intrusion
of water drops or cutting oil, or
connector contact fault caused by
vibration.

Check the operating environment.

Improve the operating environmen-
tal conditions, and replace the cable.
If the alarm still occurs, replace the
SERVOPACK.

Malfunction caused by noise
interference.

Correct the wiring around the
encoder (e.g., grounding).

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 cables.

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.

a Maintenance, Inspections, and Troubleshooting
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10 Maintenance, Inspections, and Troubleshooting

10.2.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

Noise interference occurred on
the I/O signal line from the
encoder.

Take countermeasures against noise
for the encoder wiring.

A.CO2: Excessive vibration and shocks . . Reduce the machine vibration or
Encoder . Check the operating environment. .
Communications were applied to the encoder. correctly install the servomotor.
Timer Error Restart the SERVOPACK. If the
An encoder fault occurred _ alarm still occurs, the servomotor
) may be faulty. Replace the servo-
motor.
A.CAO: Restart the SERVOPACK. If the
Encoder Parameter An encoder fault occurred. - alarm still occurs, the servomotor
Error may be faulty. Replace the servo-
motor.
The wiring and contact for Check the wiring. Correct the wiring.
encoder cable are incorrect.
ise interf dd Use tinned annealed copper
ke s o | sl vt o
P unshielded twisted-pair cable with a
of encoder cable. 2
core of at least 0.12 mm~.
Noise interference occurred .. .
because the wiring distance for | — rir“ll:):(wmng distance must be 10 m
A.Cb0: the encoder cable is too long. :
Encoder Echoback The FG potential varies because
Error of influence from machines on Check the cable layout for encoder | Properly ground the machines to
the servomotor side, such as the | cable. separate from encoder FG.
welder.
Excessive vibration and shocks . . Reduce the machine vibration or
. Check the operating environment. .
were applied to the encoder. correctly install the servomotor.
Restart the SERVOPACK. If the
An encoder fault occurred _ alarm still occurs, the servomotor
) may be faulty. Replace the servo-
motor.
The multiturn limit value of the
A.CCO: encoder is different from that of

Multiturn Limit
Disagreement

the SERVOPACK. Or, the multi-
turn limit value of the SERVO-
PACK has been changed.

Check the value of the PnA48 of the
SERVOPACK.

Execute Fn013 at the occurrence of
alarm.

A.d00:

Position Error
Overflow

(Position error exceeded
the value set in the
excessive position error
alarm level (Pn520).)

The servomotor U, V, and W wir-
ings is faulty.

Check the servomotor main circuit
cable connection.

Confirm that there is no contact
fault in the motor wiring or encoder
wiring.

The position reference speed is
too high.

Reduce the reference speed, and
operate the SERVOPACK.

Reduce the position reference speed
or acceleration of position refer-
ence. Or, reconsider the electronic
gear ratio.

The acceleration of the position
reference is too high.

Reduce the reference acceleration,
and operate the SERVOPACK.

Reduce the reference acceleration
of the position reference using a
MECHATROLINK command, or
smooth the acceleration of the posi-
tion reference by selecting the posi-
tion reference filter (ACCFIL)
using a MECHATROLINK com-
mand.

Setting of the excessive position
error alarm level (Pn520) is low
against the operating condition.

Check the alarm level (Pn520) to
see if it is set to an appropriate
value.

Set the Pn520 to proper value.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.
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10.2 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.dO1:
Position Error

Overflow Alarm at
Servo ON

The position error is too large.

Check the position error amount
while the servomotor power is OFF.

Set the Pn520 to proper value.

A.E02:
MECHATROLINK
Internal
Synchronization
Error 1

MECHATROLINK transmission
cycle fluctuated.

Remove the cause of transmission
cycle fluctuation at host controller.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.E40:
MECHATROLINK
Transmission Cycle
Setting Error

Setting of MECHATROLINK
transmission cycle is out of speci-
fications range.

Check the MECHATROLINK
transmission cycle setting.

Set the transmission cycle to the
proper value.

A.E41:
MECHATROLINK
Communications Data
Size Setting Error

The setting of the number of
transmission bytes (Pn881) is
wrong.

Check the MECHATROLINK com-
munications data size of the host
controller.

Set the number of transmission
bytes (Pn881) correctly.

A.E42:
MECHATROLINK
Station Address
Setting Error

The station address is out of the
allowable setting range.

Make sure that the station address
(Pn880) is set between 03 and EF.

Check the setting of the station
address of the host controller, and
reset the setting of the station
address (Pn880) to a proper value
between 03 and EF.

Two or more stations on the com-
munications network have the
same address.

Check that two or more stations on
the communications network have
the same address.

Check the setting of the station
address of the host controller, and
reset the setting of the station
address (Pn880) to a proper value
between 03 and EF.

The axis address setting is wrong.

Check the axis address setting
(Pn010 to Pn01B).

Set the axis address setting (Pn010
to Pn01B) to proper value.

A.E50:
MECHATROLINK
Synchronization Error

WDT data of host controller was
not updated correctly.

Check the WDT data updating for
the host controller.

Update the WDT data at the host
controller correctly.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.E51:
MECHATROLINK
Synchronization
Failed

WDT data of host controller was
not updated correctly at the syn-
chronization communications
start, and synchronization com-
munications could not start.

Check the WDT data updating for
the host controller.

Update the WDT data at the host
controller correctly.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.E60:
MECHATROLINK
Communications error
(Reception error)

MECHATROLINK wiring is
incorrect.

Check the MECHATROLINK wir-
ings.

Correct the MECHATROLINK wir-
ing.
Connect the terminator correctly.

MECHATROLINK data recep-
tion error occurred due to noise
interference.

Take measures against noise. Check
the MECHATROLINK communi-
cations cable and FG wiring and
take measures such as adding ferrite
core on the MECHATROLINK
communications cable.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

a Maintenance, Inspections, and Troubleshooting
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10.2.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:

Alarm Name Cause Investigative Actions Corrective Actions
(Alarm Description)
A.E61: MECHATROLINK transmission | Check the MECHATROLINK Remove the cause of transmission
MECHATROLINK cycle fluctuated. transmission cycle setting. cycle fluctuation at host controller.
Eransmission Cycle Restart the SERVOPACK. If the
rror alarm still occurs, the SERVO-
(Synchronization A SERVOPACK fault occurred. |~ PACK may be faulty. Replace the

interval error)

SERVOPACK.

MECHATROLINK wiring is Check the MECHATROLINK wir-

Correct the MECHATROLINK wir-

incorrect. ings. ing.
Take measures against noise. Check
A.E63: MECHATROLINK data recep- ﬂ;ﬁfﬁ%‘i{“ﬁgﬂ;@ I\?]i‘r’g}mr;‘r‘fg"
MECHATROLINK tion error occurred due to noise | — cations cable g .
Svnchronization interference take measures such as adding ferrite
e Not Roaeived ' core on the MECHATROLINK
Alarm communications cable.
Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. |- PACK may be faulty. Replace the
SERVOPACK.
A.Ed1: A timeout error occurred when Check the motor status when the Execute the SV_ON or SENS_ON
Command Execution |using an MECHATROLINK command is executed command only when the motor is
Timeout command. ’ not running.
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10.3 Warning Displays

10.3.1

The following sections describe troubleshooting in response to warning displays.

The warning name and warning meaning are listed in order of the warning numbers in /0.3.1 List of Warnings.

The causes of warnings and troubleshooting methods are provided in 10.3.2 Troubleshooting of Warnings.

List of Warnings
This section provides list of warnings.
Warning . .
Number Warning Name Meaning Reset
. Position error exceeded the parameter setting .
A.900 Position Error Overflow (Pn520xPn5 1E/100). Required
This warning occurs before the overload alarms (A.710 or
A.910 Overload A.720) occur. If the warning is ignored and operation contin- | Required
ues, an overload alarm may occur.
Abnormal vibration at the motor speed was detected. The
A.911 Vibration detection level is the same as A.520. Set whether to output an | Required
alarm or warning by the vibration detection switch (Pn310).
Absolute Encoder Battery This warning occurs when the voltage of absolute encoder’s .
A.930 Error battery is lowered. Required
A,94A*1 I(Dpaat?arsneetper:»nger?]rbné?gE:ror) Incorrect command parameter number was set. ilsl:t)g atic

*q Data Setting Warning 2 . . Automatic
A.94B (Out of Range) Command input data is out of range. reset™2

o Data Setting Warning 3 . Automatic

1
A.94C (Calculation Error) Calculation error was detected. reset™2
o Data Setting Warning 4 . Automatic
1
A.94D (Parameter Size) Data size does not match. reset™2
5 Data Setting Warning 5 . .
1
A.94E (Latch Mode Error) Latch mode error is detected. Required
A95A" Command Warning 1 Command was sent although the conditions for sending a Automatic
. (Unsatisfying Command) command were not satisfied. reset 2
. Command Warning 2 Automatic
1
A.95B (Non-supported Command) Unsupported command was sent. reset™
* Command Warning 4 . . Automatic
1
A.95D (Command Interference) Command, especially latch command, interferes. reset™
* Command Warning 5 . . Automatic
1
A.95E (Subcommand Disable) Subcommand and main command interfere. reset™?
* Command Warning 6 Automatic
1
A.95F (Undefined Command) Undefined command was sent. reset™2

*1 MECHATROLINK Communications error occurred during MECHATROLINK .

A.960 L . P Required
Communications Warning | communications.

*q Command Warning 7 A command that cannot be executed in the current phase was | Automatic
A.97A (Phase Error) sent. reset 2
A97B" Data Clamp The set command data was clamped to a minimum or maxi- | Automatic

: (Out of Range) mum value out of the allowable setting range. reset 2
A9A0"" Overtravel Overtravel is detected while the servomotor power is ON. Required
#1.  Use Pn800.1 to activate or not the warning detection.

*2,

cleared after the correct command is received.

If using the commands for the MECHATROLINK-III standard servo profile, the warning will automatically be

a Maintenance, Inspections, and Troubleshooting
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10.3.2 Troubleshooting of Warnings

10-16

10.3.2 Troubleshooting of Warnings

Refer to the following table to identity the cause of a warning and the action to be taken. Contact your
Yaskawa representative if the problem cannot be solved by the described corrective action.

Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
The servomotor U, V, Check wiring of the servomotor/ Confirm that there is no contact fault
and W wirings is faulty. | encoder relay cable. in the motor wiring or encoder wiring.
The SERVOPACK gain Check the SERVOPACK gain. Incregse the servo gain by using th.e
is too low. function such as advanced autotuning.
Reduce the reference acceleration of
A.900: the position reference using a
Position Error The acceleration of the . MECHATROLINK command, or
S . Reduce the reference acceleration, and . ..
Overflow position reference is too smooth the acceleration of the position
hioh operate the SERVOPACK. f by selecting th i £
igh. reference by selecting the position re
erence filter (ACCFIL) using a
MECHATROLINK command.
Setting of the excessive
position error alarm
level (Pn520) is low Cheqk the alarm level (Pn520) to see Set the Pn520 to proper value.
. . if it is set to an appropriate value.
against the operating
condition.
Incorrect wiring or con-
tact fault of servomotor | Check the wiring. Confirm that the servomotor and
encoder are correctly wired.
and encoder.
A.910: Operation beyoqd the Check the motor overload characteris- Reconglder the.lf)ad cond{tlons and
Overload overload protection - operating conditions. Or, increase the
. o tics and executed run command. .
(Warmng before characteristics. motor capacity.
aAla7rgz)A.710 or Excessive load was
: oceurs) applied during opera-
tion because the servo- | Check the executed operation refer- .
. Remove the mechanical problems.
motor was not driven ence and motor speed.
due to mechanical prob-
lems.
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;31 1t5 The moment of inertia
ibration : :
ratio (Pn103) value is .. . 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.
A.930:
Absolute )
Encoder Battery | The battery connection Check the battery connection. Reconnect the battery.
Error 18 1correct.
(The absolute
encoder battery

voltage is lower
than the specified
value.)

(Only when an
absolute encoder
is connected.)

The battery voltage is
lower than the specified
value 2.7 V.

Measure the battery voltage.

Replace the battery.




10.3 Warning Displays

(cont'd)

Warning
Number:
Warning Name
(Warning
Description)

Cause

Investigative Actions

Corrective Actions

A94A

Data Setting
Warning 1
(Parameter Num-
ber Error)

Disabled parameter
number was used.

Check the command that caused the
alarm.

Use the correct parameter number.

A.94B

Data Setting
Warning 2
(Out of Range)

Attempted to send val-
ues outside the range to
the command data.

Check the command that caused the
alarm.

Set the value of the parameter within
the allowable range.

A.94C

Data Setting
Warning 3
(Calculation
Error)

Calculation result of set
value is incorrect.

Check the command that caused the
alarm.

Set the value of the parameter within
the allowable range.

A.94D

Data Setting
Warning 4
(Parameter Size)

Parameter size set in
command is incorrect.

Check the command that caused the
alarm.

Use the correct parameter size.

A.94E

Data Setting
Warning 5
(Latch mode
error)

Latch mode error is
detected.

Check the command that caused the
alarm.

Change the LT MOD data for the
LTMOD_ON command sent by the
host controller to the proper value.
(When using the MECHA-
TROLINKII-compatible profile.)

A.95A
Command
Warning 1
(Unsatisfying
Command)

Command sending con-
dition is not satisfied.

Check the command that caused the
alarm.

Send a command after command
sending condition is satisfied.

A.95B
Command
Warning 2
(Non-supported
Command)

SERVOPACK received
unsupported command.

Check the command that caused the
alarm.

Do not sent an unsupported command.

A.95D
Command
Warning 4
(Command Inter-
ference)

Command sending con-
dition for latch-related
commands is not satis-
fied.

Check the command that caused the
alarm.

Send a command after command
sending condition is satisfied.

A.95E

\(;Vommand Subcpmmgnd sendmg Check the command that caused the Send a command after command
arning 5 condition is not satis- . N .

(Subcommand fied alarm. sending condition is satisfied.

Disable)

A.95F

Command

Warning 6 Egszg?ted command aCll;z(;k the command that caused the Do not use an undefined command.

(Undefined Com- ’ '

mand)

a Maintenance, Inspections, and Troubleshooting
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10.3.2 Troubleshooting of Warnings

10-18

(cont'd)
Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
MECHATROLINK C .. Correct the MECHATROLINK wir-
. onfirm the wiring. .
wiring is incorrect. ing.
A.960

MECHATROLINK
Communications
Warning

MECHATROLINK
data reception error
occurred due to noise
interference.

Confirm the installation conditions.

Take measures against noise. Check
the MECHATROLINK communica-
tions cable and FG wiring and take
measures such as adding ferrite core
on the MECHATROLINK communi-
cations cable.

AITA A d that t
Command command that canno Send a command after command
Warni be executed in the cur- | — . o .
arning 7 sending condition is satisfied.
rent phase was sent.
(Phase Error)
The set command data
A.97B ini-
was clamped' to a mint Set the value of the command data
Data Clamp mum or maximum B within the allowable range
(Out Of Range) value out of the allow- ge.
able setting range.
Refer to 10.4 Troubleshooting Mal-
function Based on Operation and
Conditions of the Servomotor. Even if
overtravel signals were not shown by
A 9AD: the input signal monitor, momentary
O.V er‘tr:’:\V el When the servomotor | Check the input signal monitor to overtravel may have been detected.

(Overtravel status
is detected.)

power is ON, over-
travel status is detected.

check the status of the overtravel sig-
nals.

Take the following precautions.

* Do not specify movements that
would cause overtravel from the
host controller.

* Check the wiring of the overtravel
signals.

« Take countermeasures for noise.




10.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

10.4 Troubleshooting Malfunction Based on Operation and
Conditions of the Servomotor

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 input terminals.

Correct the wiring.

The main circuit power supply is
not ON.

Check the voltage between main
circuit power input terminals.

Correct the wiring.

Wiring of I/O signal connector CN1
is faulty or disconnected.

Check if the connector CN1 is prop-
erly inserted and connected.

Correct the connector CN1 connec-
tion.

The servomotor/encoder relay cable
or encoder cable is disconnected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

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.

SV_ON command is not sent.

Check the command sent from the
host controller.

Send the SV_ON command.

SENS_ON command is not sent.

Check the command sent from the
host controller.

Send the command in the correct
SERVOPACK sequence.

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.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Servomotor
Moves
Instantaneously,
and then Stops

Servomotor wiring is incorrect.

Check the wiring.

Correct the wiring.

Encoder wiring is incorrect.

Check the wiring.

Correct the wiring.

The SERVOPACK
suddenly entered
baseblock status
during servomotor

The main circuit power supply volt-
age is 15 V or lower.

Check voltage between main circuit
power input terminals during opera-
tion.

Set the power supply voltage to
within the specified range.

Increase the capacity of the main
circuit AC/DC power supply.

The fuse in the SERVOPACK is
blown.

Replace the SERVOPACK.

operation. .
A fault occurred in the SERVO-
A SERVOPACK fault occurred. - PACK.
Replace the SERVOPACK.
Servomotor Wiring connection to servomotor is Check connections of power line Tighten any loose terminals or con-

Speed Unstable

defective.

(phases U, V, and W) and encoder
connectors.

nectors and correct the wiring.

Servomotor
Rotates Without
Reference Input

A SERVOPACK fault occurred.

Replace the SERVOPACK.

a Maintenance, Inspections, and Troubleshooting
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10-20

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Servomotor

The servomotor largely vibrated
during execution of tuning-less
function.

Check the motor speed waveform.

Reduce the load so that the 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.

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
/O 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/O signal cable length must be
no more than 3 m.

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 10 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.

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.

SERVOPACK pulse counting error
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.




10.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Unbalanced servo gains Check to see if th? servo gains have Execute the advanced autotuning.
been correctly adjusted.
Speed loop gain value (PnAC2) too (Cf,};iilég;e speed loop gain Reduce the speed loop gain
high. Facto s.ettin :Kv=40.0 Hz (PnAC2).
Servomotor Yy & :
Vibrates at Check the position loop gain

Frequency of
Approx. 200 to
400 Hz.

Position loop gain value (PnACO6)
too high.

(PnACH).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(PnACO).

Incorrect speed loop integral time
constant (PnAC4)

Check the speed loop integral time
constant (PnAC4).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (PnAC4).

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 (PnAC2) too
high

Check the speed loop gain
(PnAC2).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(PnAC2).

Position loop gain value (PnAC6)
too high

Check the position loop gain
(PnACo6).
Factory setting: Kp =40.0/s

Reduce the position loop gain
(PnACH).

Incorrect speed loop integral time
constant (PnAC4)

Check the speed loop integral time
constant (PnAC4).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (PnAC4).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).
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10-22

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Absolute 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.)

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 10 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.

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.

SERVOPACK pulse counting error
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 SERVOPACK fault occurred.
(The pulse count does not change.)

Replace the SERVOPACK.

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
Pn590 and Pn591.

Correct the settings for parameters
Pn590 and Pn591.

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 Pn590.3,
Pn591.3)

Check if the P-OT signal is allo-
cated in Pn590.3.

If another signal is allocated in
Pn590.3, allocate P-OT.

Check if the N-OT signal is allo-
cated in Pn591.3.

If another signal is allocated in
Pn591.3, allocate N-OT.

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.




10.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error

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 10 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.

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.

(Without Alarm) Check if vibration from the machine
Excessive vibration and shock to occurred or servomotor installation |Reduce the machine vibration or
the encoder is incorrect (mounting surface accu- | mount the servomotor securely.
racy, fixing, alignment, etc.).
. Check if a position error occurs at .
Unsecured coupling between . . Secure the coupling between the
: the coupling between machine and .
machine and servomotor machine and servomotor.
servomotor.
The 1/0 signal cable must be tinned
ise interf d . annealed copper shielded twisted- . ional cable with th
Noise interference due to improper pair or screened unshielded twisted- Use input signal cable with the
/0O signal cable specifications . . 5 | specified specifications.
pair cable with a core of 0.12 mm
min.
Nmsg interference due to length of Check the /O signal cable length, The I/0 signal cable length must be
I/O signal cable no more than 3 m.
An encoder fault occurred. (The
- Replace the servomotor.
pulse count does not change.)
A SERVOPACK fault occurred. - Replace the SERVOPACK.
Surrounding air temperature too Measure the servomotor surround- | Reduce the surrounding air tem-
high ing air temperature. perature to 40°C or less.
Servomotor Servomotor surface dirty Visually check the surface. Clean dust and oil from the surface. I
Overheated

Servomotor overloaded

Check the load status with monitor.

If overloaded, reduce load or
replace with larger capacity SER-
VOPACK and servomotor.
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11 Appendix

11.1.1 Unit Parameters

11.1 Parameter Configuration

The X£-V-MD-series SERVOPACKSs have unit parameters that are used for all axes and parameters that are
used for each individual axis.

MECHATROLINK-III
Axis Address 00H 01H 02H 03H 04H

SGDV-MD
SERVOPACK

Parameters Parameters Parameters Parameters Parameters
for axis 1 for axis 2 for axis 3 for axis 4 for axis 5

Unit parameters
(Pn010 to Pn01B, Pn030, Pn880, and Pn881)

11.1.1 Unit Parameters

The unit parameters are used by all of the axes. If you change any of these parameters, the change applies to
all of the axes.

Pn010 to Pn01B, Pn030, Pn880, and Pn881

11.1.2 Axis Parameters

These parameters are set for each individual axis. They include all of the parameters that are not unit parame-
ters.

If you access parameters through MECHATROLINK-III communications, use the SVPRM_RD and
SVPRM_WR commands to access the parameters for the desired axis addresses in the same way as for normal
commands.
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11.2 List of Parameters

11.2 List of 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

11.2.1 List of Parameters

Parameter | .. Setting : Factory When e . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Basic Function Select 0000 to
2 Switch 0 00B3 - 0000 | After restart Setup - -
4th 3rd 2nd 1st
digit digit digit digit
n.01 010
Direction Selection Reference
Section
0 Sets CCW as forward direction.
Pn000 1 Sets CW as forward direction. (Reverse Rotation Mode) 7.3.1
2 and 3 | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Application Function 0000 to
2 Select Switch 1 1122 0012 | After restart Setup
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Overtravel (OT) Stop Mode Reference
S 0 Stops the motor by coasting.
1 Sets the torque of Pn406 to the maximum value, decelerates the servomotor to a stop,
and then sets it to servolock state. 7.3.3
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.)

Reserved (Do not change.)
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Application Function 0000 to
2 Select Switch 2 4113 0011 | After restart Setup
4th 3rd 2nd 1st
digit digit digit digit
n. ]
L . . Reference
Position/Speed Control Torque Limit Option Section
0 Do not use torque limit TLIM in position or speed control commands. o
1 Use torque limit TLIM in position or speed control commands.
Pn002 - g Ref
Torque Control Speed Limit Option g:;t"i’gﬁe
0 Do not use speed limit VLIM in torque control commands. *
1 V_LIM operates as the speed limit value.
Reference
Absolute Encoder Usage Section
0 Uses absolute encoder as an absolute encoder. 76
1 Uses absolute encoder as an incremental encoder. ’
Reserved (Do not change.)
Application Function 0000 to
2 Select Switch 8 7121 4000 | After restart Setup
4th 3rd 2nd 1st
digit digit digit digit
n.O
Lowered Battery Voltage Alarm/Warning Selection Rgfe".e”ce
ection
0 Outputs alarm (A.830) for lowered battery voltage. 554
Pn008 1 Outputs warning (A.930) for lowered battery voltage. o
Reserved (Do not change.)
: ; ; Reference
Warning Detection Selection Section
0 Detects warning. 103.1
1 Does not detect warning. -
Reserved (Do not change.)
#],

SIEP S800001 03) for details.

Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:



11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Application Function 0000 to B . B B
2 Select Switch 9 0111 0010 | After restart Tuning
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Pn009 Reserved (Do not change.)
: . Reference
Speed Detection Method Selection Section
0 Speed detection 1
- 8.8.4
1 Speed detection 2
Reserved (Do not change.)
Application Function 0000 to _ _ _
2 Select Switch B 1111 0000 | After restart Setup
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Pn00B : Reference
Alarm Gr.2 Stop Method Selection Section
0 Stops the motor by setting the speed reference to "0". 735
1 Stops the motor by coasting. o
Reserved (Do not change.)
Reserved (Do not change.)
Application Function 0000 to _ . B
2 Select Switch D 1001 0000 | Immediately Setup 6.3.2
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Pn00D Reserved (Do not change.)
Reserved (Do not change.)
Overtravel Warning Detection Selection Rggegﬁgﬁe
0 Does not detect overtravel warning. 732
1 Detects overtravel warning. e
Pn010 2 |Slot 1 Axis Address 0to 15 - 0 After restart Setup - 7.1.2
Pn011 2 | Slot 2 Axis Address 0to 15 - 1 After restart Setup - 7.1.2
Pn012 2 | Slot 3 Axis Address 0to 15 - 2 After restart Setup - 7.1.2
Pn013 2 | Slot 4 Axis Address 0to 15 — 3 After restart Setup - 7.1.2
Pn014 2 | Slot5 Axis Address 0to 15 - 4 After restart Setup - 7.1.2
Pn015 2 | Slot 6 Axis Address 0to 15 - 5 After restart Setup - 7.1.2
Pn016 2 | Slot 7 Axis Address 0to 15 - 6 After restart Setup - 7.1.2
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Pn017 2 | Slot 8 Axis Address 0to 15 - 7 After restart Setup - 7.1.2
Pn018 2 | Slot 9 Axis Address 0to 15 - 8 After restart Setup — 7.12
Pn019 2 | Slot 10 Axis Address 0to 15 - 9 After restart Setup - 7.1.2
Pn01A 2 | Slot 11 Axis Address 0to 15 - 10 After restart Setup — 7.12
Pn01B 2 | Slot 12 Axis Address 0to 15 - 11 After restart Setup - 7.1.2
00000000to COAS801
Pn030 2 | Ethernet IP Address FFFFFFFF - 01 After restart Setup - 6.3.2
Pn103 Moment of Inertia Ratio 0 to 20000 1% 100 | Immediately Tuning — 8.8.1
Pn104 2 | 2nd Speed Loop Gain 10t0 20000 | 0.1 Hz 400 | Immediately Tuning - 8.8.1
Pn105 » |2ndSpeed Loop Integral | 551500 | 0.01 ms| 2000 | Immediately |  Tuning - 8.8.1
Time Constant
Pn106 2 | 2nd Position Loop Gain 10 to 20000 | 0.1/s 400 Immediately Tuning - 8.8.1
Pn10A o |FeedforwardFilter Time | 6400 | 0.01ms| 0 |Immediately| Tuning - 8.9.1
Constant
2 Application Function for 0000 to _ 0000 _ _ _ _
Gain Select Switch 5334
4th 3rd 2nd 1st
digit digit digit digit
n. [l
Mode Switch Selection E\:1V:t?|2 g | Classification Rg?crt?gﬁe
0 Uses internal torque reference as the condition
(Level setting: Pn10C).
1 Uses speed reference as the condition (Level set-
ting: Pn10D).
2 Uses acceleration as the condition (Level setting: | Immediately Setup 8.9.2
Pnl10E).
Pn10B 3 Uses position error as the condition (Level setting:
Pnl10F).
4 No mode switch function available.
Speed Loop Control Method When Classification | Reference
& B Enabled Section
0 PI control
I-P control After restart Setup -
2 and 3 | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C o |Mode Switch 0t0800 | 1% | 200 |Immediately| Tuning - 8.9.2
(torque reference)
Mode Switch . 1 : ; —
Pn10D 2 (speed reference) 0to 10000 | 1 min 0 Immediately Tuning 8.9.2
- ]
Pn10E » | Mode Switch 01030000 | '™/ | o | immediately |  Tuning - 892
(acceleration) s
1
Pn10F » | Mode Switch 0to 10000 | "efer- 0 Immediately Tuning - 8.9.2
(position error) ence
unit
Pn121 2 |crction Compensation 1 1941000 | 1% | 100 | Immediately |  Tuning - 8.8.2




11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Pn122 » | 2nd Gain for Friction 10101000 | 1% | 100 |Immediately| Tuning - 8.8.2
Compensation
Pn123 o |Friction Compensation 0t0100 | 1% 0 | Immediately |  Tuning - 8.8.2
Coefficient
Friction Compensation -10000 to . .
Pn124 2 Frequency Correction 10000 0.1 Hz 0 Immediately Tuning - 8.8.2
Pn125 » |Eriction Compensation 1101000 | 1% 100 | Immediately |  Tuning - 8.8.2
Gain Correction
Gain Switching . .
Pn135 2 Waiting Time 1 0 to 65535 1 ms 0 Immediately Tuning - 8.8.1
Gain Switching . .
Pn136 2 Waiting Time 2 0 to 65535 1 ms 0 Immediately Tuning - 8.8.1
Automatic Gain Change- 0000 to Immedi- .
2 over Related Switch 1 0052 B 0000 ately Tuning B 881
4th 3rd 2nd 1st
digit digit digit digit
n.C]
Gain Switching Selection Switch
0 Manual gain switching
Changes gain manually using G-SEL of the servo command output signals (SVCMD_IO).
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 Near signal (/NEAR) ON
3 Near signal (/NEAR) OFF
4 Position reference filter output = 0 and reference pulse input OFF
5 Position reference pulse input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D 2 | Current Gain Level 100 to 2000 ‘ 1% ‘ 2000 ‘ Immediately Tuning ‘ - ‘ 8.8.3
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Model Following Control 0000 to . .
2 Related Switch 1121 - 0100 | Immediately Tuning - -
4th 3rd 2nd 1st
digit digit digit digit
n. [l
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. 8.3.1,8.4.1,
1 Adjusts vibration suppression automatically using utility function. 8.5.1,8.6.1
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF) Rggt?:rfe
0 Does not use model following control and speed/torque feedforward together. 3.1 84.1
1 Uses model following control and speed/torque feedforward together. e
Pn141 2 é’g’iﬂel Following Control 1150000 | 0.1/s | 500 |Immediately | Tuning - -
Pn142 o |Model Following Control | 565000 | 0.1% | 1000 | Immediately |  Tuning - -
Gain Compensation
Model Following Control
Pn143 2 |Bias 0to 10000 | 0.1% 1000 | Immediately Tuning - -
(Forward Direction)
Model Following Control
Pn144 2 | Bias 0to 10000 | 0.1% 1000 | Immediately Tuning - -
(Reverse Direction)
Pn145 o | Vibration Suppression 1| 1449500 | 0.1Hz | 500 | Immediately | Tuning - -
Frequency A
Pn146 p | Vibration Suppression 11 1449500 | 0.1Hz | 700 | Immediately |  Tuning - -
Frequency B
Model Following Control
Pn147 2 | Speed Feedforward 0to 10000 | 0.1% 1000 | Immediately Tuning - -
Compensation
Pn148 p |2ndModel Following 1y 90000 | 0.1/s | 500 |Immediately | Tuning - -
Control Gain
2nd Model Following
Pn149 2 | Control Gain 500 to0 2000 | 0.1% 1000 | Immediately Tuning - -
Compensation
Pn14A p | Vibration Suppression 2| 1649000 | 0.1Hz | 800 | Immediately |  Tuning - -
Frequency
Pn14B o | Vibration Suppression 2|y 1000 | 19 100 | Immediately |  Tuning - -

Compensation
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11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Anti-Resonance Control 0000 to . . 831,
2 . - 0010 | Immediately Tuning - 8.4.1,
Related Switch 0011
8.5.1,8.7.1
4th 3rd 2nd 1st
digit digit digit digit
n.
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 » | Anti-Resonance Fre- 10020000 | 0.1 Hz | 1000 | Immediately |  Tuning - -
quency
Pn162 » |Anti-Resonance Gain 1101000 | 1% 100 | Immediately |  Tuning - -
Compensation
Pn163 2 él;itlll-Resonance Damping 0 to 300 1% 0 Immediately Tuning - -
Anti-Resonance Filter -1000 to
Pn164 2 | Time Constant 1 1000 0.01 ms 0 Immediately Tuning - -
Compensation
Anti-Resonance Filter -1000 to
Pn165 2 | Time Constant 2 1000 0.01 ms 0 Immediately Tuning - -
Compensation
’ Tuning-less Function 0000 to _ 1401 B B B B
Related Switch 2411
4th 3rd 2nd 1st
digit digit digit digit
n.01 001
. . . When e Reference
Tuning-less Function Selection Enabled Classification Section
0 Disables tuning-less function.
- - After restart Setup 8.2
1 Enables tuning-less function.
X When P Reference
Pn170 Control Method during Speed Control Enabled Classification Section
0 [ Uses as speed control.
4 | Uses as speed control and uses the host controller for After restart Setup 8.2
position control.
X ) When P Reference
Tuning-less Tuning Level Enabled Classification Section
Oto4 ‘ Sets tuning-less tuning level. Immediately Setup 8.2
. When — Reference
Tuning-less Load Level Enabled Classification Section
Oto2 ‘ Sets tuning-less load level. Immediately Setup 8.2
Pn304 2 |JOG Speed 0to 10000 | 1 min™ 500 | Immediately Setup - 9.3
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Pn305 2 %)IgeStart Acceleration 0 to 10000 1 ms 0 Immediately Setup - -
Pn306 2 %)rflteStart Deceleration 0 to 10000 1 ms 0 Immediately Setup - -
Vibration Detection 0000 to .
2 Switch 0002 - 0000 | Immediately Setup - -
4th 3rd 2nd 1st
digit digit digit digit
n.
. . . . Reference
Vibration Detection Selection Section
0 Does not detect vibration.
Pn310 1 Outputs warning (A.911) when vibration is detected. 9.10
2 Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 » | Vibration Detection 5010500 | 1% | 100 |Immediately| Tuning - 9.10
Sensibility
Pn312 2 | Vibration Detection Level | 0to 5000 | 1 min~! 50 Immediately Tuning - 9.10
Moment of Inertia o .
Pn324 2 Calculating Start Level 0 to 20000 1% 300 | Immediately Setup — 83.2
Pn401 » |TorqueReference Filter | 65535 | 001100 | mediately | Tuning - 8.9.3
Time Constant ms
Pn402 2 | Forward Torque Limit 0 to 800 1% 800 Immediately Setup - 7.5.1
Pn403 2 | Reverse Torque Limit 0 to 800 1% 800 Immediately Setup - 7.5.1
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 | Immediately Setup — 733
Speed Limit during 1 . 3 _
Pn407 2 Torque Control 0to 10000 | 1 min 10000 | Immediately Setup
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11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Torque Related Function 0000 to
2 | switch 111 - | 0000 - - - -
4th 3rd 2nd 1st
digit digit digit digit
n.Cl
. X When ) . Reference
1st Step Notch Filter Selection Enabled Classification Section
0 N/A
Immediately Setup 8.9.3
Uses Ist step notch filter for torque reference.
Speed Limit Selection E\:]V:;IZ g | Classification Rgféteigse
0 Uses the smaller of the maximum motor speed and
Pn408 the value of Pn407 as the speed limit value.
- After restart Setup -
1 Uses the smaller of the overspeed detection speed
and the value of Pn407 as the speed limit value.
2nd Step Notch Filter Selection nen | Classifcation | Reference
0 N/A
Immediately Setup 8.9.3
1 Uses 2nd step notch filter for torque reference.
Friction Compensation Function Selection E\:]Vahljz 4 | Classification Rgge(;?gr?e
0 Disables friction compensation function. .
Immediately Setup 8.8.2
Enables friction compensation function.
Pn409 2 | Ist Notch Filter Frequency | 50 to 5000 1Hz 5000 | Immediately Tuning - 893
Pn40A 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning - 893
Pn40B 2 | Ist Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning - 893
Pn40C » | %nd Notch Filter Fre- 50105000 | 1Hz | 5000 |Immediately | Tuning - 89.3
quency
Pn40D 2 | 2nd Notch Filter Q Value | 50 to 1000 0.01 70 Immediately Tuning - 893
Pn40E 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning - 8.9.3
2nd Step 2nd Torque
Pn40F 2 | Reference Filter 100 to 5000 | 1Hz 5000 | Immediately Tuning - 893
Frequency
2nd Step 2nd Torque
Pn410 2 | Reference Filter 50 to 100 0.01 50 Immediately Tuning - 8.9.3
Q Value
1st Step 2nd Torque
Pn412 2 | Reference Filter 0to 65535 | 0.01 ms 100 | Immediately Tuning - 893
Time Constant
Pn424 Reserved (Do not change.) - - 50 - - - -
Pn425 2 | Reserved (Do not change.) - - 100 - - - -
Pn456 5 |Sweep Torque Reference |y g 1% 15 | Immediately |  Tuning - 9.13
Amplitude
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
. . 8.2.1,
2 No'{ch Filter Adjustment 0000 to _ 0101 | Immediately Tuning _ 831,
Switch 0101
8.5.1
4th 3rd 2nd 1st
digit digit digit digit
n.
Notch Filter Adjustment Selection 1
0 Does not adjust 1st step notch filter automatically using utility function.
Pn460 1 Adjust 1st step notch filter automatically using utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 Does not adjust 2nd step notch filter automatically using utility function.
1 Adjust 2nd step notch filter automatically using utility function.
Reserved (Do not change.)
Brake Reference - .
Pn506 2 Servo OFF Delay Time 0to 50 10 ms 0 Immediately Setup - 7.3.4
Brake Reference Output .1 . B
Pn507 2 Speed Level 0 to 10000 | 1 min 100 Immediately Setup 7.3.4
Waiting Time for Brake
Pn508 2 | Signal When Motor 10 to 100 10 ms 50 Immediately Setup — 7.3.4
Running
Pn509 2 | Reserved (Do not change.) - - 20 - - - -
Pn51E o |ExcessivePosition Brror | 164,100 | 19 | 100 |Immediately |  Setup - 10.3.1
Warning Level
1
Excessive Position Error 1 to refer- . 8.1.4,
Ruoet 4 | Alarm Level 1073741823 | ence | 242880 | Immediately | Setup B 102.1
unit
Pn52B 2 | Overload Warning Level 1 to 100 1% 20 Immediately Setup - 7.3.6
Derating of Base Current
Pn52C 2 | at Detecting Overload of 10 to 100 1% 100 | After restart Setup - 7.3.6
Motor
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11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Program JOG Operation 0000 to _ . B
2 Related Switch 0005 0000 | Immediately Setup 9.5
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 O O
Program JOG Operation Switch
0 (Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) x Number of movements Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) x Number of movements Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1
Program JOG Movement 1to refer- .
Pn531 4 Distance 1073741824 | ence 32768 | Immediately Setup - 9.5
unit
Pn533 2 g;zgeaam JOG Movement | 4410000 | | min! | 500 | Immediately |  Setup - 9.5
Program JOG Accelera- .
Pn534 2 tion/Deceleration Time 2 to 10000 1 ms 100 | Immediately Setup - 9.5
Pn535 2 %‘ﬁmm JOG Waiting 0to 10000 | 1ms 100 | Immediately Setup - 9.5
Number of Times of . .
Pn536 2 Program JOG Movement 0 to 1000 1 time 1 Immediately Setup - 9.5
Remained Vibration o .
Pn560 2 Detection Width 1 to 3000 0.1% 400 | Immediately Setup - 8.7.1
Pn561 o | Overshoot Detection 0 to 100 1% 100 | Immediately | Setup - 8.3.1,
Level 8.4.1
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11 Appendix

11.2.1 List of Parameters

(cont'd)

Reference
Section

Parameter
No.

Setting
Range

Factory When

Units | Setting | Enabled

Size Name Classification | Profile

Input Signal Selection 0000 to B
2 (P-OT Signal Assignment) 2007 B 0000 | After restart Setup B

4th 3rd 2nd 1st
digit digit digit digit
n.

Reference

P-OT Signal Pin Number Assignment Section

Selects sequence input signal /SI-0.

Selects sequence input signal /SI-1.

Selects sequence input signal /SI-2.

Selects sequence input signal /SI-3.

Selects sequence input signal /SI-4.

Pn590

Selects sequence input signal /SI-5.

Selects sequence input signal /SI-6.

N|o|lga| M~ W|N—~]O

Selects sequence input signal /SI-7.

Reserved (Do not change.)

Reserved (Do not change.)

Reference
Section

P-OT Signal Assignment Selection

0 P-OT signal assignment disabled. [factory setting]

P-OT signal assigned. Positive drive is enabled when the signal is low. 7.3.2

2 P-OT signal assigned. Positive drive is enabled when the signal is high.

Input Signal Selection 0000 to _ _
2 (N-OT Signal Assignment) 2007 B 0000 | After restart Setup

4th 3rd 2nd 1st
digit digit digit digit
n. ]

Reference

N-OT Signal Pin Number Assignment Section

Selects sequence input signal /SI-0.

Selects sequence input signal /SI-1.

Selects sequence input signal /SI-2.

Selects sequence input signal /SI-3.

Selects sequence input signal /SI-4.

Pn591

Selects sequence input signal /SI-5.

Selects sequence input signal /SI-6.

N[{o|loa| |l W[N] O

Selects sequence input signal /SI-7.

Reserved (Do not change.)

Reserved (Do not change.)

Reference
Section

N-OT Signal Assignment Selection

0 N-OT signal assignment disabled. [factory setting]

1 N-OT signal assigned. Reverse drive is enabled when the signal is low. 7.3.2

2 N-OT signal assigned. Reverse drive is enabled when the signal is high.
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11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
iz Nam nit ; lassification | Profil -
No. g2 ame Range Ll Setting | Enabled Clssiele o€ | Section
Input Signal Selection 0000 to
(/DEC Signal Assignment) 2007 0000 | After restart Setup
4th 3rd 2nd 1st
digit digit digit digit
n.00 0O
/DEC Signal Pin Number Assignment
0 Selects sequence input signal /SI-0.
Selects sequence input signal /SI-1.
2 Selects sequence input signal /SI-2.
3 Selects sequence input signal /SI-3.
4 Selects sequence input signal /SI-4.
Pn592 5 Selects sequence input signal /SI-5.
6 Selects sequence input signal /SI-6.
7 Selects sequence input signal /SI-7.
Reserved (Do not change.)
Reserved (Do not change.)
/DEC Signal Assignment Selection
0 /DEC signal assignment disabled. [factory setting]
1 /DEC signal assigned. Signal is ON for low level.
2 /DEC signal assigned. Signal is ON for high level.
Input Signal Selection 0000 to
(/EXT1 Signal Assignment) | 2007 0000 | After restart | Setup
4th 3rd 2nd 1st
digit digit digit digit
n.C]
/EXT1 Signal Pin Number Assignment
0 Selects sequence input signal /SI-0.
1 Selects sequence input signal /SI-1.
2 Selects sequence input signal /SI-2.
3 Selects sequence input signal /SI-3.
4 Selects sequence input signal /SI-4.
Pn593 5 Selects sequence input signal /SI-5.
6 Selects sequence input signal /SI-6.
7 Selects sequence input signal /SI-7.
Reserved (Do not change.)
Reserved (Do not change.)

/EXT1 Signal Assignment Selection

0

/EXT1 signal assignment disabled. [factory setting]

1

/EXT1 signal assigned. Signal is ON for low level.

2

/EXT1 signal assigned. Signal is ON for high level.
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11 Appendix

11.2.1 List of Parameters

(cont'd)

Parameter
No.

Size

Name

Setting
Range

Factory

Lol Setting

When
Enabled

Classification

Profile

Reference
Section

Pn594

Input Signal Selection
(/EXT?2 Signal Assignment)

0000 to

2007 - 0000

After restart

Setup

4th 3rd 2nd 1st
digit digit digit digit

n.O

/EXT2 Signal Pin Number Assignment

0

Selects sequence input signal /SI-0.

Selects sequence input signal /SI-1.

Selects sequence input signal /SI-2.

Selects sequence input signal /SI-3.

Selects sequence input signal /SI-4.

Selects sequence input signal /SI-5.

Selects sequence input signal /SI-6.

N O[O M| W[N] -

Selects sequence input signal /SI-7.

Reserved (Do not change.)

Reserved (Do not change.)

/EXT2 Signal Assignment Selection

0

/EXT?2 signal assignment disabled. [factory setting]

1

/EXT?2 signal assigned. Signal is ON for low level.

2

/EXT2 signal assigned. Signal is ON for high level.

Pn595

Input Signal Selection
(/EXT3 Signal Assignment)

0000 to

2007 - 0000

After restart

Setup

n

4th 3rd 2nd 1st
digit digit digit digit

.0

/EXT3 Signal Pin Number Assignment

0

Selects sequence input signal /SI-0.

Selects sequence input signal /SI-1.

Selects sequence input signal /SI-2.

Selects sequence input signal /SI-3.

Selects sequence input signal /SI-4.

Selects sequence input signal /SI-5.

Selects sequence input signal /SI-6.

N OO~ W[~

Selects sequence input signal /SI-7.

Reserved (Do not change.)

Reserved (Do not change.)

/EXT3 Signal Assignment Selection

0

/EXT3 signal assignment disabled. [factory setting]

1

/EXT3 signal assigned. Signal is ON for low level.

2

/EXT3 signal assigned. Signal is ON for high level.
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11.2 List of Parameters

(cont'd)

Parameter
No.

Size

Name

Setting . Factory
Range Ll Setting

When
Enabled

Classification

Profile

Reference
Section

Pn596

Output Signal Selection
(/BK Signal Assignment)

0000 to

1007 B 0000

After restart

Setup

4th 3rd 2nd 1st
digit digit digit digit

n.O

/BK Signal Pin Number Assignment

0

Selects sequence input signal /SO-0.

Selects sequence input signal /SO-1.

Selects sequence input signal /SO-2.

Selects sequence input signal /SO-3.

Selects sequence input signal /SO-4.

Selects sequence input signal /SO-5.

Selects sequence input signal /SO-6.

N{o|lo| | W|N| =~

Selects sequence input signal /SO-7.

Reserved (Do not change.)

Reserved (Do not change.)

/BK Signal Assignment Selection

0

/BK signal assignment disabled. [factory setting]

1

/BK signal assignment enabled.
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11 Appendix

11.2.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L . | Reference
iz Nam nit . lassification | Profil -
No. <= ame Range Ul Setting | Enabled s O 1 Section
2 | Communications Control - - 1040 | Immediately Setup - -
4th 3rd 2nd 1st
digit digit digit digit
n.
MECHATROLINK-III Communications Check Mask (for debug)
0 No mask
1 Ignores MECHATROLINK communications error (A.E60).
2 Ignores WDT error (A.E50).
3 Ignores both MECHATROLINK communications error (A.E60) and WDT error (A.E50).
Warning Check Mask
0 No mask
1 Ignores data setting warning (A.9400).
2 Ignores command warning (A.950).
3 Ignores both data setting warning (A.940) and command warning (A.9500).
4 Ignores communications warning (A.960).
5 Ignores both data setting warning (A.940) and communications warning (A.960).
6 Ignores both command warning (A.950) and communications warning (A.9600).
Pn800 7 Ignores data setting warning (A.940), command warning (A.950) and communications
warning (A.9607).
8 Ignores command warning 7 (A.97A) and data clamp (A.97B).
9 Ignores data setting warning (A.940), command warning 7 (A.97A) and data clamp (A.97B).
A Ignores command warning (A.950) and command warning 7 (A.97A) and data clamp (A.97B).
B Ignores data setting warning (A.940), command warning (A.950), command warning 7 (A.97A)
and data clamp (A.97B).
C Ignores communications warning (A.960), command warning 7 (A.97A) and data clamp (A.97B).
Ignores data setting warning (A.940), communications warning (A.960), command warning 7
(A.97A) and data clamp (A.97B).
E Ignores command warning (A.9500), communications warning (A.960), command warning 7
(A.97A) and data clamp (A.97B).
F Ignores data setting warning (A.940), command warning (A.950), communications warning
(A.960), command warning 7 (A.97A) and data clamp (A.97B).
Reserved (Do not change.)
Warning Automatic Clear Selection (for debugging)
0 | No warning-clear (for debug)
1 | Automatic warning-clear (for MECHATROLINK-III specifications)
Forward Latching Allow- | 2147483648 refler-
Pn820 4 able Area g to ence 0 Immediately Setup - *1
2147483647 .
unit
-2147483648 !
Pn822 4 ;Ql)i\ée/is;ce;atchlng Allow- to r;fzg 0 Immediately Setup - *1
2147483647 unit

*]. Refer to the 2-V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:
SIEP S800001 03) for details.
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11.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L .| Reference
No. Size Name Range Units Setting | Enabled Classification | Profile Section
Option Monitor 1 Selec- B B
tion
0010H | Motor rotating speed [min™']
0011H | Speed reference [min™']
0012H | Torque reference [%)]
Rotational angle 1 (encoder pulses from
0013H | the phase-C origin: decimal displ
Pn824 2 e phase-C origin: decimal display) 0000 | Immediately Setup - *1
0014H | Rotational angle 2 [deg]
0015H | Reserved (Do not use.)
0016H | Reserved (Do not use.)
0017H | Input reference pulse speed [min™]
0018H | Position error [reference unit]
0019H | Accumulated load ratio [%]
th1on Monitor 2 Selec- B _ 0000 | Immediately
tion
Pn825 2 | 0000H Setup - *1
to Same as Option Monitor 1 Selection.
0084H
SVOFF Waiting Time
Pn829 2 | (SVOFF at decelerationto | 0to 65535 10 ms 0 Immediately Setup - *1
stop)
Linear Deceleration 1 to 10000 I diatel
f mmediately _ N
it 4 Constant for Stopping 20971520 e e.renczse 100 *4 Setup '
unit/s
POSING Command S-
Pn846 2 | curve Acceleration/Decel- 0to 50 1% 0 Immediately Setup - *1
eration Rate
Pn880 2 | Station Address Setting 3H to EFH - 3 After restart Setup - -
Pn881 2 I;umber of Transmission 32 or 48 - 48 After restart Setup - -
ytes
*1. Refer to the 2 V-MD Series User s Manual MECHATROLINK-III Standard Servo Profile Commands (Manual No.:

SIEP S800001 03) for details.
*4. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.
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11 Appendix

11.2.2 MECHATROLINK-III Common Parameters

11.2.2 MECHATROLINK-III Common Parameters

The following list shows the common parameters used by all devices for MECHATROLINK-III. These com-
mon parameters are used to make settings from the host controller via MECHATROLINK communications.
Do not change settings with the SigmaWin+ or any other device.

Parameter | . . Units Factory When | Classifica-
No. = e Setting Range [Resolution] Setting Enabled tion

Encoder Type (read only) 0and 1 - -
01
PnA02 4 | 0000H | Absolute encoder -

0001H | Incremental encoder

Motor Type (read only) 0and 1 - -
gi A04 4 | 0000H | Rotational servomotor -

0001H | Linear servomotor

Reserved (Do not use.) - - -
03 -
PnA06 4 |0000H | Semi-closed -

0001H | Fully-closed
04 0 to . -1
PnA08 4 | Rated Speed (read only) FFFFFFFFH min - —
05 4 | Maximum Output Speed (read onl 0to il Device
PnAOA aximum Output Speed (read only) FFFFFFFFH min - - Information
- Related
PnAOC 4 | Speed Multiplier (read only) - - - - Parameters
07 0 to
PnAOE 4 | Rated Torque (read only) FFFFFFFFH N-m - -
08 4 Maximum Output Torque (read 0 to N'm 3 B
PnA10 only) FFFFFFFFH
g?' A12 4 | Torque Multiplier (read only) - - - -
0A . 0 to
PnA14 4 | Resolution (read only) FFFFFFFFH pulse/rev - -
0B .
PnA16 4 | Scale Pitch - - - -
gg A18 4 | Pulses per Scale Pitch - - - -
21 . . 1to After
PnA42 4 | Electronic Gear Ratio (Numerator) 1073741824 - 1 restart
22 Electronic Gear Ratio (Denomina- 1to After :

4 _ 1 Machine
PnA44 tor) 1073741824 restart Specification
23 . ~1073741823 . Immedi- | Related
PnA46 4 | Absolute Encoder Origin Offset t0 1073741823 1 reference unit 0 ately”! Parameters
24 . o . After
PnA48 4 | Multiturn Limit Setting 0 to 65535 Rev 65535 restart
#]. Available after the SENS_ON command is input.
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11.2 List of Parameters

(cont'd)
Parameter | .. . Units Factory When Classifica-
No. <= NI =B REME [Resolution] Setting Enabled tion
Limit Setting 0to 33H 0000H
Bit 0 Reserved
Bit 1 Reserved
Bit 2 Reserved
?’?‘ AdA 4 Bit 3 Reserved 0000H r/:::z;
Bit 4 P-SOT (0: Disabled, 1: Enabled)
Bit 5 N-SOT (0: Disabled, 1: Enabled)
Bit 6 Reserved Machine
Bit Specification
7031 |Reserved Related
26 1073741823 i, | et
PnA4C 4 | Forward Software Limit to 1 reference unit | 1073741823 atel
1073741823 Y
27 Immedi-
PnA4E 4 | Reserved (Do not use.) - - 0 ately
28 -1073741823 Immedi-
PnA50 4 | Reverse Software Limit to 1 reference unit | —1073741823 atel
1073741823 y
29 Immedi-
PnA52 4 | Reserved (Do not use.) - - 0 ately
Unit System
Speed Unit 0to4 - Related
Parameters
0000H | reference unit/sec
41 - After
PnA82 4 |0001H |reference unit/min 0 restart
0002H | Percentage (%) of rated speed
0003H min~ 1%2
0004H | Max. motor speed/40000000H "
Speed Base Unit
42 (Set the value of “n” used as the After
PnA84 4 exponent in 10" when calculating —3t03 B 0 restart
the Speed Unit (41).)"%"3
43 4 Position Unit 0 - 0 After
PnA86 0000H | reference unit restart
Position Base Unit
44 4 (Set the value of “n” used as the 0 0 After
PnA8s8 exponent in 10" when calculating restart
the Position Unit (43).)
Acceleration Unit — -
45 Aft
PnASA 4 |0000H |reference unit/sec? 0 restSrrt
0001H | Not supported
Acceleration Base Unit
46 4 (Set the value of “n” used as the 4106 4 After
PnA8C exponent in 10" when calculating restart

the Acceleration Unit (45).)

*2. When 0003H is selected for the Speed Unit (parameter 41), set the Speed Base Unit (parameter 42) to a number

between -3 and 0.

%3, When 0004H is selected for the Speed Unit (parameter 41), set the Speed Base Unit (parameter 42) to 0.
Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.

Appendix
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11 Appendix

11.2.2 MECHATROLINK-III Common Parameters

(cont'd)
Parameter | . . Units Factory When Classifica-
No. S NETWS S REMED [Resolution] Setting Enabled tion
Torque Unit 1 and 2 -
47 A 0000H | Not supported X After
PnA8E 0001H | Percentage (%) of rated torque restart
0002H | Max. torque/40000000H 4
Torque Base Unit"™
48 4 (Set the value of “n” used as the 5100 0 After
PnA90 in 10 - e - restart
exponent in 10" when calculating
the Torque Unit (47).)
61 . 1000 to 0.001 Hz Immedi-
PnAc2 | + |SpeedLoop Gain 2000000 [0.1 Hz] 40000 ately
62 . us Immedi-
PnAC4 4 | Speed Loop Integral Time Constant | 150 to 512000 [0.01 ms] 20000 ately
63 . . 1000 to 0.001/s Immedi- .
PnAC6 4 | Position Loop Gain 2000000 [0.1/s] 40000 ately Adjustment
64 ; i Related
. o mmedi- | Parameters
PnACS 4 | Feedforward Compensation 0to 100 1% 0 ately
65 Position Loop Integral Time Con- us Immedi-
PnACA 4 stant 0 t0 5000000 [0.1 ms] 0 ately
66 . . 0to . Immedi-
PnACC 4 | Positioning Completed Width 1073741824 1 reference unit 7 ately
. | Adjustment
67 . . 1 to . Immedi-
PnACE 4 | NEAR Signal Width 1073741824 1 reference unit | 1073741824 ately Related
Parameters
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*4.  When 0002H is selected for the Torque Unit (parameter 47), set the Torque Base Unit (parameter 48) to 0.
*5.  Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.



11.2 List of Parameters

(cont'd)
seting Rarge| o | ey [ en T G
e R T N
g?‘IBO 4 4 | Movement Average Time 0 to 510000 [0.? ?ns] 0 IZ:;;SSI_
83 4 Fina‘ll‘Trz.wel Distance for External —1073741823 | reference unit 100 Immedi-
PnB06 Positioning to 1073741823 ately
S(ilO
Value .
gl:rBos 4 | Homing Approach Speed 3FF19Ftl(:)FFH 107 min’! f:g:if}s lnallrtgf;i }
into 10~ min’!
500
Value .
giBOA 4 | Homing Creep Speed 3FF1£)1;1(3)FFH 107 min’! :(ng::riz(}s ln;?;?;i }
into 10~ min’!
g?lBOC 4 | Final Travel Distance for Homing t;110 (;7733774 41 1882233 1 reference unit 100 In;rtréle}(]ii-
Monitor Selection 1 OtoF - Command
0001H |CPOS
0002H |PERR
0003H |LPOSI
0004H |LPOS2
0005H |FSPD
0006H |CSPD
g}"BOE 4 [0007H |TRQ 1 In::;le;i‘
0008H |ALARM
0009H | MPOS
000AH | Reserved (Undefined value)
000BH | Reserved (Undefined value)
000CH |CMNI (Common monitor 1)
000DH | CMN2 (Common monitor 2)
000EH |OMNI1 (Optional monitor 1)
000FH | OMN2 (Optional monitor 2)
Monitor Selection 2 - -
88 0000H Immedi- Command
PnB10 ! to Same as Monitor Selection 1. 0 ately Pi:gteigrs
000FH

%5, Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.

Appendix
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11 Appendix

11.2.2 MECHATROLINK-III Common Parameters

(cont'd)
Parameter | . . Units Factory When Classifica-
No. S NETWS S REMED [Resolution] Setting Enabled tion
Monitor Selection for SEL_ MON1
(CMN1) 0to6 -
0000H | TPOS (Target position in the reference coordinates)
0001H |IPOS (Reference position in the reference coordinates)
0002H POS_OFSET (Offset value set in the set coordinates command
(POS_SET))
0003H | TSPD (Target speed)
0004H |SPD_LIM (Speed limit value)
0005H | TRQ_LIM (Torque limit value)
SV_STAT
Monitor
Byte 1: Current communications phase
00H: Phase 0
01H: Phase 1
02H: Phase 2
03H: Phase 3
Byte 2: Current control mode
00H: Position control mode
01H: Speed control mode
02H: Torque control mode
Byte 3: Reserved
Byte 4: Expansion signal monitor
Bit Name Contents Value Setting
) Latch
89 Processing status 0 |detection not Immedi- Command
PnB12 4 . for lgtch detection processed 0 ately Related
Bit0 |LT RDY1 |specified by SVC- . Parameters
MD CTRL, During latch
LT REQI 1 |detection
N processing
P ) Latch
rocessing status 0 | detection not
0006H . for latch detection processed
Bit1 |[LT_RDY1 |specified by SVC- -
MD CTRL, During latch
LT REQ2 1 |detection
- processing
0 |Phase C
1 External
) input signal 1
ggg’IJLSELIR Latch signal L |Extermal
input signal 2
3 External
input signal 3
0 |Phase C
1 External
) input signal 1
ggg’IJLSELZR Latch signal L |Extermal
input signal 2
3 External

input signal 3

Bit 6 | Reserved (0)
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11.2 List of Parameters

(cont'd)
Parameter | .. . Units Factory When Classifica-
No. <= NI =B REME [Resolution] Setting Enabled tion
Monitor Selection for SEL_ MON2 0106 B
(CMN2) )
8A 4 Immedi-
PnB14 0000H 0 ately
to Same as Monitor Selection for SEL_MONI.
0006H
8B - . . Immedi-
PnB16 4 | Origin Detection Range 0to 250 1 reference unit 10 ately
8C . 0 Immedi-
PnB18 4 | Forward Torque Limit 0 to 800 1% 100 ately
8D - N Immedi-
PnB1A 4 |Reverse Torque Limit 0 to 800 1% 100 ately
8E . 1000 to 3. Immedi-
PnB1C 4 | Zero Speed Detection Range 10000000 107 min 20000 ately
8F Speed Coincidence Signal Output 3. Immedi-
PnB1E 4 Width (read only) 00 100000 10 min 10000 ately
Servo Command Control Field B B
Enabled/Disabled (read only)
Bit 0 CMD_PAUSE (1: Enabled)
Bit] |CMD_CANCEL (1: Enabled) Command
Bit2,3 |STOP_MODE (1: Enabled) Related
Bit4,5 |ACCFIL (I: Enabled) Parameters
Bit 6, 7 | Reserved (0: Disabled)
Bit 8 LT REQI (1: Enabled)
Bit9 LT REQ2 (1: Enabled)
= ??10, LT SELI (1: Enabled)
PnB20 4 —— OFFF3F3FH -
13‘ > |LT_SEL2 (1: Enabled)
o 14, | Reserved (0: Disabled)
D101 | SEL_MONT (1: Enabled)
DA201 | SEL MON2 (1: Enabled)
2B7‘t24 1 | SEL, MON3 (1: Enabled)
?llt 2810 Reserved (0: Disabled)

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.
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11 Appendix

11.2.2 MECHATROLINK-III Common Parameters

(cont'd)
Parameter | . . Units Factory When | Classifica-
No. S NETWS S REMED [Resolution] Setting Enabled tion
Servo Command Status Field B 0
Enabled/Disabled (read only)
Bit 0 CMD_PAUSE _CMP (1: Enabled)
Bit 1 CMD_CANCEL _CMP (1: Enabled)
Bit 2,3 | Reserved (0: Disabled)
Bit4,5 | ACCFIL (1: Enabled)
Bit 6,7 | Reserved (0: Disabled)
Bit8 |L CMPI (1: Enabled)
Bit9 L _CMP2 (1: Enabled)
Bit 10 |POS RDY (I: Enabled)
91
PnB22 4 |Bit11 PON (1: Enabled) OFFF3F33H -
Bit12 |M_RDY (1: Enabled)
Bit 13 SV_ON (1: Enabled)
?;t 14, Reserved (0: Disabled)
1610 I SEL MONI (1: Enbled)
2BS“ZO © | SEL. MON2 (1: Enabled)
Bit24 to
27 SEL_MON?3 (1: Enabled) Command
: Related
]3311t28 to Reserved (0: Disabled) Parameters
/0 Bit Enabled/Disabled (Output) B _
(read only)
Bit .
0103 Reserved (0: Disabled)
Bit 4 V_PPI (1: Enabled)
Bit5 P_PPI (1: Enabled)
Bit 6 P _CL (1: Enabled)
Bit7 N_CL (1: Enabled)
92 Bit 8 G_SEL (1: Enabled)
4 . 000001FOH -
PnB24 Bit .
9t0 11 G_SEL (0: Disabled)
]13; 12t Reserved (0: Disabled)
?;t 16t Reserved (0: Disabled)
ZB; 20t0 Reserved (0: Disabled)
Bit23 | Reserved (0: Disabled)
?;t 24t0 Reserved (0: Disabled)
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Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.



11.2 List of Parameters

(cont'd)

seting Rarge| o | ey [ en T G

/O Bit Enabled/Disabled (Input) 3 3

(read only)

Bit 0 Reserved (0: Disabled)

Bit 1 DEC (1: Enabled)

Bit 2 P-OT (1: Enabled)

Bit 3 N-OT (1: Enabled)

Bit 4 EXT]1 (1: Enabled)

Bit 5 Reserved (1: Enabled)

Bit 6 Reserved (1: Enabled)

Bit 7 ESTP (1: Enabled)

Bit 8 Reserved (0: Disabled)
93 Bit 9 BRK ON (1: Enabled) Command
PnB26 4 [Bit10 |P-SOT (1: Enabled) 000FFEFEH - Related

Bit 11 |N-SOT (1: Enabled) Parameters

Bit 12 DEN (1: Enabled)

Bit 13 | NEAR (1: Enabled)

Bit 14 |PSET (1: Enabled)

Bit 15 | ZPOINT (1: Enabled)

Bit 16 |T_LIM (1: Enabled)

Bit17 | V_LIM (1: Enabled)

Bit 18 |V_CMP (1: Enabled)

Bit 19 | ZSPD (1: Enabled)

ZBSi,t 20to Reserved (0: Disabled)

E)it35120 Reserved (0: Disabled)

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.

Appendix
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11 Appendix

11.3 Parameter Recording Table

Use the following table for recording parameters.

Note: Pn10B, Pn170, and Pn408 have two kinds of digits: the digit which does not need the restart after changing the set-
tings and the digit which needs the restart. The underlined digits of the factory setting in the following table show
the digit which needs the restart.

A table of the SERVOPACK parameters is provided below.

Parameter Fsﬁﬁ]g Name E\rlwvahlflg d
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0012 Application Function Select Switch 1 | After restart
Pn002 0011 Application Function Select Switch 2 | After restart
Pn008 4000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00B 0000 Application Function Select Switch B | After restart
Pn00D 0000 Application Function Select Switch D | After restart
Pn010 0 Slot 1 Axis Address After restart
Pn011 1 Slot 2 Axis Address After restart
Pn012 2 Slot 3 Axis Address After restart
Pn013 3 Slot 4 Axis Address After restart
Pn014 4 Slot 5 Axis Address After restart
Pn015 5 Slot 6 Axis Address After restart
Pn016 6 Slot 7 Axis Address After restart
Pn017 7 Slot 8 Axis Address After restart
Pn018 8 Slot 9 Axis Address After restart
Pn019 9 Slot 10 Axis Address After restart
Pn01A 10 Slot 11 Axis Address After restart
Pn01B 11 Slot 12 Axis Address After restart
Pn030 C0A80101h Ethernet IP address Immediately
Pn103 100 Moment of Inertia Ratio Immediately
Pn104 400 2nd Speed Loop Gain Immediately
Pn105 2000 é‘;‘isstgﬁfd Loop Integral Time Immediately
Pn106 400 2nd Position Loop Gain Immediately
Pn10A 0 Feedforward Filter Time Constant Immediately
Pn10B 0000 gvlzlpi)tlciﬁation Function for Gain Select _
Pn10C 200 Mode Switch (torque reference) Immediately
Pn10D 0 Mode Switch (speed reference) Immediately
Pn10E 0 Mode Switch (acceleration) Immediately
Pn10F 0 Mode Switch (position error) Immediately
Pn121 100 Friction Compensation Gain Immediately
Pn122 100 2nd Gain for Friction Compensation | Immediately
Pn123 0 Friction Compensation Coefficient Immediately
Pn124 0 gr;:rt;(é{[ll (glompensation Frequency Tmmediately
Pn125 100 ]ériction_ Compensation Gain Immediately

orrection

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.
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11.3 Parameter Recording Table

Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn135 0 Gain Switching Waiting Time 1 Immediately
Pn136 0 Gain Switching Waiting Time 2 Immediately
Pn139 0000 /S\vléti?cmhaltlc Gain Changeover Related Immediately
Pn13D 2000 Current Gain Level Immediately
Pn140 0100 lg/l\si(zzlllFollowmg Control Related Immediately
Pn141 500 Model Following Control Gain Immediately
Pn142 1000 Model Follgwmg Control Gain Tmmediately
Compensation
Model Following Control Bias .
Pn143 1000 (Forward Direction) Immediately
Model Following Control Bias .
Pn144 1000 (Reverse Direction) Immediately
Pn145 500 Vibration Suppression 1 Frequency A | Immediately
Pn146 700 Vibration Suppression 1 Frequency B | Immediately
Model Following Control Speed .
P 1000 Feedforward Compensation Immediately
Pn148 500 2nd Model Following Control Gain | Immediately
Pn149 1000 énd Model _Followmg Control Gain Immediately
ompensation
Pn14A 800 Vibration Suppression 2 Frequency Immediately
Pn14B 100 \C/1brat10n S}lpp ression 2 Immediately
ompensation
Pn160 0010 g‘iti};;esonance Control Related Immediately
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Anti-Resonance Filter Time .
e 0 Constant 1 Compensation Immediately
Anti-Resonance Filter Time .
TS 0 Constant 2 Compensation Immediately
Pn170 1401 Tuning-less Function Related Switch -
Pn304 500 JOG Speed Immediately
Pn305 0 Soft Start Acceleration Time Immediately
Pn306 0 Soft Start Deceleration Time Immediately
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100 Vibration Detection Sensibility Immediately
Pn312 50 Vibration Detection Level Immediately
Pn324 300 i\j[oment of Inertia Calculating Start Immediately
evel
Pn401 100 Torque Reference Filter Time Immediately
Pn402 800 Forward Torque Limit Immediately
Pn403 800 Reverse Torque Limit Immediately
Pn406 800 Emergency Stop Torque Immediately

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.

—_—
—_—

11-29



11 Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled

Pn407 10000 Speed Limit during Torque Control Immediately

Pn408 0000 Torque Related Function Switch -

Pn409 5000 1st Notch Filter Frequency Immediately

Pn40A 70 1st Notch Filter Q Value Immediately

Pn40B 0 Ist Notch Filter Depth Immediately

Pn40C 5000 2nd Notch Filter Frequency Immediately

Pn40D 70 2nd Notch Filter Q Value Immediately

Pn40E 0 2nd Notch Filter Depth Immediately

Pn40F 5000 2nd Step 2nd Torque Reference Filter Tmmediately
Frequency

Pn410 50 2nd Step 2nd Torque Reference Filter Immediately
Q Value

Pn412 100 1§t Step 2nd Torque Reference Filter Immediately
Time Constant

Pn424 50 Reserved -

Pn425 100 Reserved -

Pn456 15 Sweep Torque Reference Amplitude | Immediately

Pn460 0101 Notch Filter Adjustment Switch 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 Reserved -

Pn51E 100 Excessive Position Error Warning Tmmediately
Level

Pn520 5242880 Excessive Position Error Alarm Immediately
Level

Pn52B 20 Overload Warning Level Immediately
Derating of Base Current at Detecting

Pn52C 100 Overload of Motor After restart

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

Pn560 400 Remained Vibration Detection Width | Immediately

Pn561 100 Overshoot Detection Level Immediately

Pn590 0000 Inpl_lt Signal Selection (P-OT Signal After restart
Assignment)

Pn591 0000 Inpl}t Signal Selection (N-OT Signal After restart
Assignment)
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#]. Enabled after the SENS ON command is input.
Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.



11.3 Parameter Recording Table

(cont'd)
Factory When
Parameter | setting Name Enabled

Input Signal Selection

Pn592 0000 (/DEC Signal Assignment) After restart
Input Signal Selection

Pn593 0000 (/EXTI Signal Assignment) After restart
Input Signal Selection

Pn594 0000 (/EXT? Signal Assignment) After restart
Input Signal Selection

Pn595 0000 (JEXT3 Signal Assignment) After restart
Output Signal Selection

Pn596 0000 (/BK Signal Assignment) After restart

Pn800 1040 Communications Control Immediately

Pn820 0 Forward Latching Allowable Area Immediately

Pn822 0 Reverse Latching Allowable Area Immediately

Pn824 0000 Option Monitor 1 Selection Immediately

Pn825 0000 Option Monitor 2 Selection Immediately
SVOFF Waiting Time .

HFE 0 (SVOFF at deceleration to stop) Immediately

Pn840 100 Linea{ Deceleration Constant 2 for Immediately
Stopping *2
POSING Command S-curve .

Hti 0 Acceleration/Deceleration Rate Immediately

Pn880 3 Station Address Setting After restart

Pn881 48 Number of Transmission Bytes After restart

01

PnA02 - Encoder Type (read only) -

L2 - Motor Type (read only) -

PnA04 yp y

03

PnA06 - Reserved (Do not use.) -

oy Rated Speed (read only)

PnA08 - ated Speed (read only -

0> - Maximum Output Speed (read only) -

PnAOA put Sp Y

b - Speed Multiplier (read only) -

PnA0C peed Mutlipt Y

i/ - Rated T (read only) -

PnAOE ated Torque (read only

0o - Maxi Output T (read only) -

PnA10 aximum Output Torque (read only

oS - Torque Multiplier (read only) -

PnA12 rque Viutiplt y

0A .

PnA14 - Resolution (read only) -

0B .

PnA16 - Scale Pitch

e - Pulses per Scale Pitch After restart

PnA18 uisesp

%2, Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.

Appendix
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11 Appendix

(cont'd)
Factory When

Parameter Setting Name Enabled
21 . .
PnA42 1 Electronic Gear Ratio (Numerator) After restart
g 1 Electronic Gear Ratio (Denominator) | After restart
PnA44 i r Rati inator I T
— I igin Off fately*!
PnA46 0 Absolute Encoder Origin Offset Immediately
= 65535 Multiturn Limit Settin After restart
PnA48 ultitu etting er restaj
o 0000H Limit Settin After restart
PnA4A 1 ng T
25 1073741823 F d Soft Limit I diatel
PnA4C orward Software Limi mmediately
2l 0 Reserved (Do not ) Immediatel
PnA4E eserve 0 not use. ediately
e 1073741823 Reverse Software Limit Immediatel
PnA50 - ver ! Y
- 0 R d (D t ) 1 diatel
PnA52 eserve 0 not use. mmediately
A 0 Speed Unit Aft tart
PnA82 peed Uni er restaj
‘2 0 Speed Base Unit After restart
PnA84 p 1 r
43 0 Position Unit Aft tart
PnA86 osition Unt er resta;
. 0 Position B Unit Aft tart
PnA88 osition Base Uni er restaj
"2 0 Acceleration Unit After restart
PnA8SA : T
- 4 Acceleration Base Unit Aft tart
PnASC cceleration Base Uni er restal
o 1 Tt Unit Aft tart
PnASE orque Uni er restaj
= 0 Torque Base Unit After restart
PnA90 rqu ! o
o 0601011FH C li Unit System (read only) -
PnA92 ompliance Unit System (read only
i 40000 Speed L Gai I diatel
PnAC2 peed Loop Gain mmediately
2 20000 Speed Loop Integral Time Constant Immediatel
PnAC4 P Ut ey
e 40000 Position L Gain Immediatel
PnAC6 osition Loop ediately
= 0 Feedft dC ti I diatel
PnACS8 eedforward Compensation mmediately
e 0 Position Loop Integral Time Constant | Immediatel
PnACA “ p lnteg 1ately
e 7 Positioning Completed Width Immediatel
PnACC ositioning Complete ediately
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#]. Enabled after the SENS ON command is input.

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.



11.3 Parameter Recording Table

(cont'd)
Factory When

Parameter | qotiing Name Enabled
67 . . .
PnACE 1073741824 NEAR Signal Width Immediately
81 0 Exponential Function Accel/Decel . 2
PnB02 Time Constant Immediately
82 . . %2
PnB04 0 Movement Average Time Immediately
83 100 Final Travel Distance for External Immediatel
PnB06 Positioning y
b Homing Approach Speed Immediatel
PnB08 5000 g App P tately
2 Homing Creep Speed Immediatel
PnBOA 500 oming Creep Spee ediately
ES 100 Final Travel Distance for Homin Immediatel
PRBOC al Travel Distance for Homing ediately
e 1 Monitor Selection 1 Immediatel
PnBOE Y
e 0 Monitor Selection 2 Immediatel
PnB10 onitor Selectio ediately
89 0 Monitor Selection for SEL_MONI1 Immediatel
PnB12 (CMN1) Y
8A 0 Monitor Selection for SEL_ MON2 Immediatel
PnB14 (CMN2) Y
= 10 Origin Detection R: I diatel
PnB16 rigin Detection Range mmediately
ge 100 F d T Limit I diatel
PnB18 orward Torque Limi mmediately
LD 100 Reverse Torque Limit Immediatel
PnB1A ver: rqu i iately
= 20000 Zero Speed Detection R I diatel
PnB1C ero Speed Detection Range mmediately
8F Speed Coincidence Signal Output .
PnB1E 10000 Width (read only) Immediately
90 Servo Command Control Field
PnB20 OFFF3F3FH Enabled/Disabled (read only) B
91 Servo Command Status Field
PnB22 OFFF3F33H Enabled/Disabled (read only) -
92 I/O Bit Enabled/Disabled (Output)
PnB24 007FOTFOH (read only) -
93 I/0O Bit Enabled/Disabled (Input)
PnB26 FFOFFEFEH (read only) B

%2, Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.
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absolute encoder

setup (initialization) ----------cccccoaaooo- 7-23
absolute encoder origin offset - - == ---------ooooooo- 7-30
absolute encoder setting - - - == === ---------oooooo--- 7-23
additional adjustment function ---------------o--oo--- 8-77
advanced autotuning - - ----------------oooooo_ - 8-20

anti-resonance control - - ------------ - 8-34

automatic notch filter setting - -------------------- 8-34

feedforward - - - - - - - - - oo oo oo 8-35

friction compensation - ------------ooooooo 8-35

vibration SUppression - - - - - = == === oo - oo oo 8-34
advanced autotuning by reference --------------------- 8-37

anti-resonance control - - --------- - - - 8-43

automatic notch filter setting - -------------------- 8-43

feedforward - - - - - - - - - oo oo oo 8-44

friction compensation - ------------mooooooo 8-44

vibration SUppression - - - - = === === - - - oo oo 8-44
alarm displays -----------ccc-cooo oo 10-3
alarm history display - - - ----------c-oooo o 9-3
alarm reset - - == === === == e - e e 10-3
anti-resonance control adjustment function --------------- 8-61
automatic gain switching - --------cooommmoaaa oo 8-78
automatic notch filter setting - - - - - - === - - - - - - oo 8-15
automatic offset-signal adjustment of the motor current
detection signal - - - - - - - - o oo oo 9-20

battery

battery case ------------------------------ 1-2,7-23

battery replacement - - - --------------------o---- 5-22
baudrate ---------c oo 3-15
BB - - il
brake power supply - ---------- - oo oo 2-9
brake signal - ----------c-- oo 7-12

C

COW - oo e e e e e i 7-4
(O S e xiii
changing detection timing of overload (A.720) ------------ 7-16
changing detection timing of overload warning (A.910) ------ 7-15
checking the torque limit --------------------------- 7-22
clearing alarm history --------===------ccco-- 9-19
CNI11 to CN18 servomotor/encoder connectors ------------- 1-4
(6K ) B R T 1-4,5-2,5-3
CONB2 mm e e mm o df o 1-4,5-2, 5-3
CNBA = = = mmm e e e oo 1-4,5-18
CNBB = = = = mm s e e oo 1-4,5-18
(0 R e T T 1-4
COAStt0 A StOP == = = = === - - - - oo e oo 7-6
combinations - ------ - 2-7
communication protocol - -------- i 3-15
compatible adjustment function - - - -------------------- 8-84
confirmation of SERVOPACK and servomotor
model information - ------- - oo 9-27

connection to host controller (interface)

sequence input Circuit =----------cccocomooooo- 5-14
sequence output Circuit - - - - == === === == coommmmo 5-15
control power Supply == ---------cmm oo 5-6
capacity and wire $ize - ----------------ooooo- 5-6
parts and functions of connector (CN31) - ------------- 5-6
control power supply connector ----------------------- 1-4
current gain level setting - ---------------oooo - 8-83
CW ceemmmm e eee e eeeeeeeccmceeeees 7-4
D
decelerate to @ StOP == === === =-=““““-““““~“---—---_-_- 7-6
delay time in brake operation - - ---------------------- 7-10
E
EasyFFT - - - - - - o c o e e e e e 9-30
electronic gear - - - - - - === - - oo oo 7-19
electronic gear ratio = ------=-=-==-==-““—~—“~~—~“~~--~--- 7-20
EMC installation conditions - - ------------«-coooooo__ 4-9
encoder battery alarm (A.830) -----------mmoaoaoo 5-22
Ethernet cables - - === === == = c oo 2-8
european directives - - --------------“--------------- xiii
example of I/O signal connections - - - === === === === - - - -~ 5-13
F
feedforward - - = - - - = - - - - oo oo 8-84
feedforward compensation - - - - - = = - === - - oo oo oo 8-84
friction compensation === - - === - - e m oo 8-81
fuse - ----c e e 2-9,5-9
G
general precautions for wiring - -----------cooooooooo 5-10
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