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About this Manual

This manual describes information required for designing, testing, adjusting, and maintaining DC Power Input

2-V Series SERVOPACKSs.

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

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

Description of Technical Terms

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

Term Meaning
Servomotor Z-7mi'ni'Seri.es SGM7M servomotor
2-Vmini Series SGMMYV servomotor
SERVOPACK DC Power Input -V Series SGDV servo amplifier
Servo Drive A set including a servomotor and SERVOPACK (i.e., a servo amplifier)

Servo System

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

MECHATROLINK-II communications reference used for SERVOPACK

M-IT 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.

Main Circuit Cable

Cables which connect to the main circuit terminals, including power sup-
ply cables, servomotor main circuit cables, and others.

MDevice

An abbreviation for a Main Device.

SDevice

An abbreviation for a Subordinate Device.

IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

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

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

IMPORTANT



B Notation Used in this Manual

* Notation for Reverse Signals

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

Notation Example
BK =/BK

* Notation for Parameters

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

» Parameters for Numeric Settings

Control methods for which the parameter applies.

- Speed control [ Position | : Position control : Torque control

A
f 1
Vibration Detection Sensitivity [ Speed | [Position| | Torque |
Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1%, 100 , Immediately Tuping

Parameter
number

/ Indicates the Indicates the Indicates when a Indicates the

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

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

n.0oO0O Uses the absolute encoder as an
Factory settin absolute encoder.

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

incremental encoder. \

\ AN\ N\
Parameter The notation “n.000000O” 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
nh.O000O0 Notation Meaning Notation Meaning
T . Indicates the value for the Pn002.0 = x |Indicates that the value for the
Istdigit Pn002.0 |4 digit of parameter Pn002. || or n.JC0Dx | 1st digit of parameter Pn002 is x.
Indicates the value for the Pn002.1 = x |Indicates that the value for the

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

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

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




B Manuals Related to the DC Power Input -V Series

Refer to the following manuals as required.
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and
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User's Manual

Design and Maintenance
Rotational Motor/
MECHATROLINK-II
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(No.: TOBP C230200 00)
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B Trademarks

MECHATROLINK is a trademark of the MECHATROLINK Members Association.

B Safety Information

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

equipment and systems.

/\ WARNING

/\ CAUTION

Q) PROHIBITED

@ MANDATORY

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

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

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

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

®

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

©



Safety Precautions

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.

Never touch the inside of the SERVOPACKS.

Failure to observe this warning may result in electric shock.

Immediately after the power is turned OFF or after a voltage resistance test, do not touch terminals.
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 Pn205 in the SER-
VOPACK to be sure that it is correct.

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

Do not remove the 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.

Vii
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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.

Installation

/\ 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.




B Wiring

/\ CAUTION

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

Do not connect a commercial power supply to the U, V, or W terminals for the servomotor connec-
tion.
Failure to observe this caution may result in injury or fire.
Securely connect the main circuit terminals.
Failure to observe this caution may result in fire.

Do not bundle or run the servomotor main circuit cables together with the 1/O signal cables or the
encoder cables in the same duct. Keep the servomotor main circuit cables separated from the 1/0
signal cables and encoder cables by at least 30 cm.

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

Use shielded twisted-pair cables or screened unshielded twisted-pair cables for I/O signal cables
and the encoder cables.
The maximum wiring length is 3 m for I/O signal cables, 50 m for servomotor main circuit cables
and encoder cables, and 10 m for 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-
s10n.
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 power supplies for the main circuits and for controls.
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 (Fn002), origin search (Fn003), or EasyFFT (Fn206), forcing
movable machine parts to stop does not work for forward overtravel or reverse overtravel. Take
necessary precautions.

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

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

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

* When not using the 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 heat sinks 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 Precautions

/\ CAUTION

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

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

B General Precautions

Observe the following general precautions
to ensure safe application.

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

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

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




Warranty

(1) Details of Warranty

B Warranty Period

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

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

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

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

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

[T VS N )

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

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

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

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

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

Xii



(3) Suitability for Use

(4)

1.

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

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

used by the customer.

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

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

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

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

* Systems, machines, and equipment that may present a risk to life or property

« Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day

* Other systems that require a similar high degree of safety

. Never use the product for an application involving serious risk to life or property without first ensuring that

the system is designed to secure the required level of safety with risk warnings and redundancy, and that the
Yaskawa product is properly rated and installed.

. The circuit examples and other application examples described in product catalogs and manuals are for ref-

erence. Check the functionality and safety of the actual devices and equipment to be used before using the
product.

. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to

prevent accidental harm to third parties.

Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and manuals may be
changed at any time based on improvements and other reasons. The next editions of the revised catalogs or
manuals will be published with updated code numbers. Consult with your Yaskawa representative to confirm
the actual specifications before purchasing a product.

Xiii
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Compliance with UL Standards, EU Directives and UK Regulations

B North American Safety Standards (UL)

T\ us

North American Safety Standards

Product Model (UL File No.)
SERVOPACK | SGDV UL508C (E147823)
UL1004-1
Servomotor « SGM7M UL1004-6
+ SGMMV (E165827)
CSA C22.2 No.100
B EU Directives
Product Model EU Directives Harmonized Standards
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
2014/30/EU EN 61000-6-4
EN 61800-3 (Category C2, Second environment)
SERVOPACK SGDV Tow Voliane Direot
OW Voltage birective
2014/35/EU EN 61800-5-1
RoHS Directive
2011/65/EU (EU)2015/863 | PN TEC 63000
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
2014/30/EU EN 61000-6-4
« SGMMV EN 61800-3 (Category C2, Second environment)
Servomotor —
* SGM7M Low Voltage Directive EN 60034-1
2014/35/EU EN 60034-5
RoHS Directive
2011/65/EU (EU)2015/863 | EN TEC 63000




B UK Conformity Assessed (UKCA)

UK
CA

Product Model UK Regulations Designated Standards

Electromagnetic Compati- Eg gfgéé_gi—rzoup 1, Class A
bility Regulations EN 61000-6-4
8.1.2016/1091 EN 61800-3(Category C2, Second environment)
Electromagnetic Compati-
bility Regulations EN 61800-5-1

SERVOPACK SGDV S.1.2016/1091
Restriction of the Use of
Certain Hazardous Sub-
stances in Electrical and
Electronic Equipment Regu- ENIEC 63000
lations
S.1.2012/3032
Electromagnetic Compati- Eg gf(())(}é_grzoup L, Class A
bility Regulations EN 61000-6-4
$.1.2016/1091 EN 61800-3(Category C2, Second environment)
Electromagnetic Compati-

fo ) EN 60034-1
bility Regulations
* SGMMV y neg EN 60034-5
Servomotor . SGMIM S.I. 2016/1091

Restriction of the Use of
Certain Hazardous Sub-
stances in Electrical and
Electronic Equipment Regu-
lations

S.1.2012/3032

EN IEC 63000

Note: We declared the UKCA marking based on the designated standards in the above table.
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1 Outline

1.1

DC Power Input Z-V Series SERVOPACKSs

The DC Power Input 2-V Series SERVOPACKSs are designed for applications that require frequent high-
speed, high-precision positioning. The SERVOPACK makes the most of machine performance in the
shortest time possible, thus contributing to improving productivity.

1.2 Part Names

This section describes the part names of SGDV SERVOPACK for MECHATROLINK-II communications ref-

erence.

SERVOPACK model
Refer to 1.6 SERVOPACK Model Designation.

v

Nameplate (Found on side of SERVOPACK.)
Indicates the SERVOPACK model and ratings.

CN2 Connector for encoder
Connects the encoder in the servomotor.
Refer to 3.6 Encoder Connection.

CN4 Connector for servomotor
Connects the main circuit cable for servomotor.
Refer to 3.1 Main Circuit Wiring.

CN3 Connector for power supply ———
Used for main circuit or control power supply input.
Refer to 3.1 Main Circuit Wiring.
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CNBA/CN6B Connectors for MECHATROLINK-II
communications
Connects MECHATROLINK-II -supported devices.
Refer to 3.5 Wiring MECHATROLINK-1I Communica-
tions.

CN1 Connector for I/O signal
Used for reference input signals and sequence /O signals.
Refer to 3.2 I/O Signal Connections.

LED indicator (COM, RDY, ALM)
COM (green): Lights during MECHATROLINK communications.
RDY (green): Lights when the SERVOPACK is
in Servo Ready status without alarm.
ALM (red):  Lights when an alarm occurs.
DIP switches (SW1 and SW2)
Used to set MECHATROLINK-IT communications.
Refer to 4.1.1 Setting Switches SW1 and SW2.

CN7 Connector for personal computer (USB connector)
Communicates with a personal computer.
Use the connection cable (model: JZSP-CVS06-02-E).
When not in use, cover this connector.

CN5 Connector for external monitor
Used for Connection cable (model: JZSP-CF1S06-A3-E) connected
to the analog monitor unit serving as a hub (model:
JUSP-PC001-E) to which a cable specially for the actual
analog monitor is connected.

When not in use, cover this connector.
Refer to 1.5 Examples of Servo System Configura-
tions.



1.3 SERVOPACK Ratings and Specifications

1.3 SERVOPACK Ratings and Specifications

This section describes the ratings and specifications of SERVOPACKSs.

1.3.1 Ratings
Ratings of SERVOPACKSs are as shown below.

SGDV 1R7 2R9
Continuous Output Current [Arms] 1.7 2.9
Instantaneous Max. Output Current [Arms] 4.1 8.6

24VDC | 48 VDC | 24 VDC | 48 VDC
+15% +15% +15% +15%

Control Power Supply 24 VDC £15%

Main Circuit Power Supply

Overvoltage Category I

*  You can use either 24 or 48 VDC for the main circuit power supply. If using 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 Torque-
Motor Speed Characteristics of the SGMMYV servomotor in 2-V Series Product Catalog (Catalog No.: KAEP
S800000 42) or the SGM7M servomotor in 2-7-Series AC Servo Drive Rotary Servomotor Product Manual (Manual
No.: SIEP S800001 36).
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1.3.2 Basic Specifications

1.3.2 Basic Specifications
Basic specifications of SERVOPACKSs are shown below.

Drive Method

Sine-wave current drive with PWM control

Feedback

Encoder: 17-bit (incremental/absolute)

Operating
Conditions

Surrounding Air

Temperature 0°Cto+55°C
Storage Temperature -20°C to +85°C
Ambient Humidity 90% RH or less ) . .
— With no freezing or condensation
Storage Humidity 90% RH or less
Vibration Resistance 4.9 m/s?
Shock Resistance 19.6 m/s?
Protection Class P10 An environment that satisfies the following conditions.
* Free of corrosive or flammable gases
. * Free of exposure to water, oil, or chemicals
Pollution Degree 2 * Free of dust, salts, or iron dust
Altitude 1000 m or less
Others Free of static electricity, strong electromagnetic fields, magnetic fields or

exposure to radioactivity

Harmonized Standards

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

Mounting

Base-mounted

Perfor-
mance

Speed Control Range

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

Load o o . 0
Regulation 0% to 100% load: +0.01% max. (at rated speed)
Speed Voltage
Regu- . /. ()0,
.QU*1 Regulation Rated voltage £10%: 0% (at rated speed)
lation
;i”gﬁgt?;‘r‘]re 25 +25 °C: £0.1% max. (at rated speed)
Torque Control
Tolerance 1%
(Repeatability)
Soft Start Time
Setting*z 0 to 10 s (Can be set individually for acceleration and deceleration.)




1.3 SERVOPACK Ratings and Specifications

(cont'd)
Number of
Channels 3 ch
* Homing deceleration switch (/DEC)
Inlput  External latch (/EXT 1)
Sequence Slgnals » Forward run prohibited (P-OT), reverse run prohibited
Input which can (N-OT)

Functions -
be allocated » Forward external torque limit (/P-CL), reverse external

torque limit (/N-CL)
Signal allocations can be performed, and positive and
negative logic can be changed.

Fixed Output | Servo alarm (ALM)

I/ O Number of 3 ch
Signals Channels ¢
* Positioning completion (/COIN)
» Speed coincidence detection (/V-CMP)
Output * Rotation detection (/TGON)
(S)e(t]uetnce Signals « Servo ready (/S-RDY)
utpu which can . * Torque limit detection (/CLT)
be allocated | Functions * Speed limit detection (/VLT)
* Brake (/BK)
* Warning (/WARN)
* Near (/NEAR)
Signal allocations can be performed, and positive and
negative logic can be changed.
S:tirgnmsunl- Personal Computer Supports SigmaWin+.
Function Communications (USB) | Based on the USB 1.1 standard (12 Mbps).
LED Display ALM (red), RDY (green), COM (green)
MECHATROLINK-II DIP Switch

Number of pins: four pins X 2 switches (Refer to 4.1.1)

Communications Setting Switches (SW1, SW2)

Number of points: 2

Output voltage: + 10 VDC (linearity effective range + 8 V)

Analog Monitor Output through the analog monitor unit (model: JUSP-PCO001-E), the connec-
tion cable (model: JZSP-CF1S06-A3-E), and the analog monitor cable
(model: JZSP-CAO1-E).

Dynamic Brake (DB) Not supported.

Regenerative Processing Not supported.

Overtravel Prevention (OT) Deceleration to a stop or free run to a stop at P-OT or N-OT

Protective Function Overcurrent, overvoltage, overload, and so on.

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

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

Sneed lati No-load motor speed - Total load motor speed X 100%
eed regulation =
P e Rated motor speed ’

%2, Refer to 4.2.10 Velocity Control (VEL CTRL: 3CH) of 2V Series User’s Manual MECHATROLINK-II Commands
(Manual No.: SIEP S800000 54) for details on the soft start function.
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1.3.3 MECHATROLINK-II Function Specifications

1.3.3 MECHATROLINK-II Function Specifications
The following table shows the specifications of MECHATROLINK-II.

Function Specifications

Communication MECHATROLINK-II

Protocol
41h to 5Fh (maximum number of SDevices: 30)
Station Address Can be selected by the combination of the DIP switch
(SW1, SW2).
MECHATROLINK-II
Communication Baud Rate 10 Mbps, 4 Mbps

Can be selected by the DIP switch (SW2).

250 ps, 0.5 ms to 4.0 ms (Multiples of 0.5 ms)

Transmission Cycle Can be selected by the DIP switch (SW2).

Number of 17 bytes per station or 32 bytes per station
Transmission Bytes | Can be selected by the DIP switch (SW2).

Position, speed, or torque control with MECHATROLINK-

Control Method 0
II communication

Reference Method MECHATROLINK-I, MECHATROLINK-II commands
Reference Input (sequence, motion, data setting/reference, monitoring, or
adjustment)




1.4 SERVOPACK Internal Block Diagrams

1.4

1.4.1

Main circuit
power supply

Control power
supply

SERVOPACK Internal Block Diagrams

MECHATROLINK-IT Communications Reference (Model: SGDV-OOOE11A)

I oN3 CN4 I Servomotor
o= . N
1L N
L2 :;—l '[ N
o I 1 =
L DG f—> +125V
o —-| converter
= Voltage (.non I
sensor -solated) —> +5 V Gate drive Current
overcurrent protector| sensor
) i :

c1 — +5V ¢
O = DC/DC . .
i converter ASIC I
c2 (non +3.3V (PWM control, etc.) .
T T -isolated) I

_______________________ 3 CN

.
I 7 cPU [ vo signal
I &

(Position/speed CN6A
*5 *d calculation, etc.) TF [ ] MECHATRO_LINK-H
. [] communications

External monitor Personal
computer
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1.5 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

Power supply
Single-phase 100/200 VAC

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

detected.
Noise filter Non-isolated
Eliminates AC/DC converter

external noise from
the power line.

Encoder cable

SGDV-O0O0OE1A

SERVOPACK

a!

Battery case
(when an absolute
encoder is used.)

=

NZO

Servomotor

Magnetic main circuit

contactor 5 cable

Turns the servo pci™

ONand OFF. |Q =1

Install a surge

absorber.

Grounding

100/200 VAC wire for

Non-isolated powelr
AC/DC converter SUPPY
for main circuit power
supply

Brake power supply*

Used for a servomotor
with a brake.

Brake relay

Turns the brake power supply
ON and OFF.

S —]

Power supply

j cable

- W20 ‘— H20
=
nCICIC1H gEC

=

SGM7M, SGMMV Servomotor
#*  Use a 24-VDC power supply. (Not included.)

TWOZO\>020

=2Z0

L3

+

uml Connect to the

MECHATROLINK-II

T

Personal
computer

NE® —=Z0

Connection cable
for personal
computer

“f“
d
|

c

N Analog

5 . .

] Connection cable  monitor g::llg for
for analog monitor  unit °9

. monitor

unit
(= ——

S

g-e=




1.6 SERVOPACK Model Designation

1.6 SERVOPACK Model Designation

This section shows SERVOPACK model designation.

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

SGDV - 2R9 E 11 A 000 00 O

Series 7th digit: Design

SGDV |Z-V Series Revision Order

——

1st + 2nd + 3rd digits: Current 4th digit: Voltage
Code AIIowabI?AI\I{IrcT)]tscar Current Code | Voltage 13th digit: Parameter Specification
1R7 17 E [4s8vbC Code Specification
2R9 29 0 [Standard
5th + 6th digits: Interface Specifications
Code Interface
Analog voltage reference, rotational Tth + 12th digits: Software
ST [servomotor Specification
pq |Pulse train reference, rotational Code Specification
servomotor 00 [Standard
1 MECHATROLINK-IT communications
reference, rotational servomotor
21 MECHATROLINK-III communications
reference, rotational servomotor

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

Code Specifications
000 ([Standard

* 24 VDC for the main circuit power supply also can be used.
Note: If the option codes digits 8 to 13 are all zeros, they are omitted.
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1.7

(1)

(2)

Inspection and Maintenance

This section describes the inspection and maintenance of SERVOPACK.

SERVOPACK Inspection

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

Item Frequency Procedure Comments

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

Exterior Clean with compressed air.

At least once a year Chock for
eck for loose connector .
Loose Screws serews Tighten any loose screws.

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

starting operation.

IMPORTANT
Part Standar(iIDRgplacement Operating Conditions
eriod
Smoothing Capacitor . §ggrcoundmg Air Temperature: Annual average of
@algr:éng:? 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 ambient temperature. Contact your Yaskawa representative if you
require more-detailed information.
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21

2.2

2.3

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.
http://www.e-mechatronics.com.

Connecting a PC with SigmaWin+

A PC with SigmaWin+ installed can be connected to SERVOPACKs by one of two methods.

Connection Method Description

Use a communications cable to connect one PC with SigmaWin+ installed
to one SERVOPACK.

To use SigmaWin+ with a different SERVOPACK, disconnect the cable
and reconnect the PC to the other SERVOPACK.

Conventional

Use a communications cable to connect one PC with SigmaWin+ installed
to one controller and then connect the controller to one SERVOPACK.

If using this method, several SERVOPACKSs can be connected to the con-
troller at the same time.

With a Controller

For more information on how to connect a PC with SigmaWin+, refer to the SigmaWin+ Online Manual. To
view the online manual, use the following procedure.

Turn on the computer.

Double click YE_Applications icon.

Double click MANUAL icon.

Double click SigmaWin+ English Edition Online Manual.

hPoOdb=



2.4 Starting and Operating the SigmaWin+

2.4 Starting and Operating the SigmaWin+

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

1.

ahoON

6.

Connect a SERVOPACK to a computer which has SigmaWin+ installed.
For details, refer to the figure provided in 1.5 Examples of Servo System Configurations.

Turn on the SERVOPACK.

Turn on the computer.

Double click the YE_Applications icon.

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.

=
Grine Grfne |
~ -4
y Search
B use | 9 comsnsamac | B MecraTROUNGE
Avisho | Servopack | servomotar [ e rewnes |
= -
SigmaWin+ | =
YASKAWA ELECTRIC CORPORAT!
Conrect Cancel

Setup Window Connect Window
Click Search.

The Search Condition Setting box will appear.

Search Condition Setting x|
Check off the target that is not needed to sesrch

Target Servopack Series Setting

¥ fzv 7 [ =m ¥ [ Z0/ZIPUs
~ H=z ¥ [l MDEXER

8 use Y comiRs-232¢ |ﬂ MECHATHOLINK-III

¥ Search

(+ Single " Range Axis Address |0 :ll H

(0-7F)

Search | Cancel

Search Condition Setting box

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

7. Select the V.

n SigmaWin+
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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.

€ Connect x|
Griine offine
~f -4
@y search

8 use |9" COMIRS-422 | il MECHATROLINK-I

£xisNo._ | Servopack | servamatar Application maculs | Axix name |

1 SGDV-1READ & SGMAS-01ACAZT

Carnect Cancel

Note: If the message, "SERVOPACK not found", is shown, refer to the online manual. To view the online manual,
refer to 2.3 Connecting a PC with SigmaWin+.

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

The SigmaWin+ main window will appear.

Note: For details on how to operate SigmaWin+, refer to the online manual for SigmaWin+. Refer to 2.3 Connecting a PC
with SigmaWin+ for the procedure to access the Online Manual.
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2.5

2.5.1

Parameters (PnO0O0)

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

ual.

Parameter Classification

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

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

eters that are required to adjust servomotor characteristics.

Classification

Meaning

Display Method

Setting Method

Setup Parameters

Parameters required for
setup.

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

Set each parameter individu-
ally.

Tuning Parameters

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

Set Pn00OB.0 to 1.

There is no need to set each
parameter individually.

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

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

functions).

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

2.5.2 Notation for Parameters

(1)

(2)

Parameters for Numeric Settings

[ The control methods for which the parameters applies.

: Speed control : Position control : Torque control
A

r 1

Vibration Detection Sensitivity

[ Speed | [Position] [ Torque ]

Pn311 Setting Range

Setting Unit

Factory Setting

When Enabled

Classification

50 to 500

1%,

100 ,

Immediately

Tuping

Parameter

/1

A

/\

/

llndicates the setting ]

number

range for the parameter.

Indicates the
minimum setting unit
for the parameter.

Indicates the
parameter setting
before shipment.

Indicates when a
change to the
parameter will be
effective.

Indicates the
parameter
classification.

Parameters for Selecting Functions

Parameter Meaning When Enabled | Classification
n.0O0oOc Uses the absolute encoder as an
Factory settin absolute encoder.
Pn002 [ y gl After restart Setup
n.0100 Uses the absolute encoder as an
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.

n SigmaWin+
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2.5.3 Setting Parameters

2.5.3 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.

(1) Using the Parameter Editing Dialog Box

1. In the SigmaWin+ main window, click Parameters - Edit Parameters.

The Parameter Editing dialog box will appear.

TE Parameter Editing AXIS#1 : SGDV-2R9E11A x|
Dizplay Mode
i Display Sett %) Import |
D@28 User Level [ 1 evel 2 (Ta the adjustment.) =l R A g
Control Made |13: &1 Cantral Made j Comment Customize

All constant numker |Funcﬁon Selection(Pridxx-) I Gain(Pr xx-] I Position(Przxx-1 I Spesd(Pridxe-) I TorguelPrds-) I SequencelPriSx-] I 10 Sigr 4 I 4
Mo I Mame I Input value I LInit | et value I hdin I it I Default I d
[ proon Basic Function Select Switch 0 000oH - - 0o00H
Ouclicyit Direction Selection 0: Sets ... - - - -
1 digit Reszerved (Do not change) 0: Reser... - - - -
2digit Reserved (Do not change ) 0: Reser.. - - - -
Seligit Reserved (Do not change) 0: Reser... - - - -
[ Proo Application Function Select Switch 1 0102H - - - 0102H
Oucligyit Reserved (Do not change) 2: Reser.. - - - -
1 dlggit Crvertravel (OT) Stop Mode 0 Make... - - - -
2dicit Reserved (Do not change.) 1:Reser... - - - -
Sodicit Reserved (Do not change) 0: Reset... - - - -
D Pro0z Application Function Select Switch 2 0100H - - - 0oooH
Oucigit MECHATROLIMK Command Posttion...  0: Does ... - - - - 'LI
4| |+
[~ Select AlCAI constant number:include not displayed)
Inttialize Compare Read Whrite:
|
i Wl | &

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.
TZ Parameter Editing AXIS#1 : Al LRiAE Lk ll
Displary Made
UserLevel 3. Level 2(Tothe adjustment.) =l R SR 78] import |
Cortrol Mocle |13 : Alltypes of cortrols j Comment | Custormize

Gain(Pril xx-) | Position(Pnzxx-) | SpesdiPridum-) I Torgue(Pndxx-] I SeguencePrSxx-] I 10 Sign | differ from constart  Customize | 4 I 4
Mo, | Mame | Input value | Linit | Set value | Iufiry | fax | Crefavit | =
D Prio0 Speed Loop Gain 400 0.1Hz 40.0Hz 10 20000 400
D PR103 toment of Inertia Ratio 100 U 100 % a 20000 100
D Pn101 Speed Loop Integral Time Constant 2000 0.01ms 20,00 mz 13 51200 2000
[ Pni0z Paszition Loop Gain 400 01iz 400 iz 10 20000 400
| 2nd Speed Loop Gain 400 01Hz 40.0Hz 10 20000 400
) [
[ Select AlCustomize:include not displayed) < Edt |
Initislize Compare Read Wirite
(=
| =

2-6




2.5 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.

The followving parameters will be enabled after cycling the main and control power.

Ma. I Mame I &
PrOoo Function Selection Base Switch

Proo Function Selection Application Switch 1

PnO02 Function Selection Application Switch 2

PnO04 Reserved Parameter

PnO0s Reserved Parameter

Pn10B Gain-Related Application Switches

PrR110 Online Autotuning-Relsted Switches

Pr200 Position Control Reference Type Selection Swit...

P21 PG Divider Ratio

Pn202 Electronic Gearing Ratio (numerator)

Pn203 Electronic Gearing Ratio (denominator)

PR203 futti-Turn Limit Setting

Pn20G Reserved Parameter LI

7. Click OK.
8. To enable the change in the setting, restart the SERVOPACK.

n SigmaWin+
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2.5.3 Setting Parameters

(2) Using the Online Parameter Editing Dialog Box

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.

o » Values edited in the Online Parameter Editing dialog box are immediately changed in

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

'\-.ytlnline Parameter Editing AXIS#1

Prid3  ass Ratio

BARARARARY
unit % (min-max) [(0-20000)

Pn1 uli} Epeed Loop Gain

LI ¥ | ¥ | Ld | ¥ |
Uit |D.1 Hz (miri-mace) |(1 0-20000)

Pn1 {uy} Epeed Loop Integral Time Constant
A | & A

»
»

RARARARARA
it |0.01 ms (miri-mace) |(1 5-51200)

Priddd  Basic Function Select Switch 0
A | A A | A

YIYIYIYI
|

Uit | [min-max)

Pn2DE Eledronic Gear Ratio (Mumerator)

i |la| & &
AT
)
L ARAR AR AR ARAR AR S
it | (miri-mace) |(1-1D?3?41824)

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

Set Parameters ﬂ

Select parameters to be displayed in the Online Parameter Editor

Dialog.

Ma. Mame Lnit

PR3 Mass Ratio % _=et_| Del
PR100  Speed Loop Gain 01Hz —Set_|_Del
P10l Speed Loop Integral Time Constant 001ms —Set_|_Del
PRO00  Basic Function Select Switch 0 - _Set_| Del
Pn20E Electronic Gear Ratio (Mumerator) - et Del
l |




2.5 Parameters (PnOO0O)

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

The Parameters list box will appear.

Parameters list

Select a parameter.
[Select the currently highlighted parameter)

Mo,

| Mame

[unt  [«]

Prd0s
Prd0g
Prd0a,
PrdlB
Prd0c
Prd0D
Prd0E
PrdoF
Prdi0
Prd1?
4

Faorce-Related Function Switches
1=t Match Fitter Frequency

1=t Match Fitter G Walue

1=t Maotch Fitter Depth

2ndl Motch Fiter Frequency

2nd Motch Fiter & Yalue

2nd Motch Fitter Depth

2nd Step 2nd Force Reference Fitter ..
2nd Step 2nd Force Reference Fitter ..

1=t Sten ?nd Forre Reference Fiter

Hz

0.

0.001

Hz =)
0.

0.001

Hz

om -
M mms
iy

OK

| 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.

n SigmaWin+



2-10

2 SigmaWin+

2.5.3 Setting Parameters



3

Wiring and Connection

3.1 Main Circuit Wiring . ... ... . . 3-2
3.1.1 Main Circuit Terminals (CN3, CN4) . ... ... . . e 3-2
3.1.2 Main CircUit WIres . ... ..o 3-3
3.1.3 Typical Main Circuit Wiring Examples . ......... ... ... .. . . i, 3-4
3.1.4 Power Supply Capacities and Power Losses . ................ ... i, 3-5
3.1.5 Input Power Supply, Molded-case Circuit Breaker,and Fuse ................... 3-5
3.1.6 Using More Than One SERVOPACK .. ... . e 3-6
3.1.7 General Precautions for Wiring . .. ... . 3-7

3.2 /0 Signal Connections . ............. ... ... ... ... ... ... .. ..... 3-9
3.2.1 I/0 Signal (CN1) Names and Functions ............. .. ... ... ... .. ..., 3-9
3.2.2 Example of I/O Signal Connections . ......... .. ... ... . . .. 3-10

3.3 /O Signal Allocations . ............. ... ... ... ... .. . .. 3-1
3.3.1 Input Signal Allocations . . .. ... ... . 3-11
3.3.2 OQutput Signal Allocations . ... . e 3-17

3.4 Examples of Connection to Host Controller . ..................... 3-21
3.4.1 Sequence Input Circuit . ...... ... . . .. 3-21
3.4.2 Sequence Output Circuit . ...... ... ... . e 3-22

3.5 Wiring MECHATROLINK-II Communications . .................... 3-23

3.6 Encoder Connection . ....... ... .. . . . . . 3-24
3.6.1 Encoder Signal (CN2) Names and Functions ................ ... ... ....... 3-24
3.6.2 Encoder Connection Examples . .. ... . 3-24

3.7 Noise Control and Measures for Harmonic Suppression ............ 3-26
3.7.1 Wiring for Noise Control . ...... ... ... . . . . e 3-26
3.7.2 Noise Filter Wiring and Connection Precautions . . .......................... 3-28

n Wiring and Connection

3-1



3-2

3 Wiring and Connection

3.1.1 Main Circuit Terminals (CN3, CN4)

3.1

Main Circuit Wiring

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

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

3.1.1

c
N
R
zZ
c
N
6
B

Main Circuit Terminals (CN3, CN4)

j

c £l
N 1
2 8
2
c
SiEEl |
+ b
c ({00
N OO c
3 |00 N
D : Main circuit terminals
Connector | Terminal Pin P
Number | Symbol | Number N Specification
L1 6 Main circuit power input terminal (+)
— . . 24 VDC £15% or 48 VDC +15%
L2 3 Main circuit power input terminal (-)
Cl 5 Control power input terminal (+
CN3 power inputterminal (1) |, vy 50,
C2 4 Control power input terminal (-)
L 1,2 Ground terminals Use for connecting the power supply
= ground terminal.
U 1 Servomotor connection terminal
(phase U)
A" 2 Servomotor connection terminal Use for connecting to the servomotor.
(phase V)
CN4 - -
W 3 Servomotor connection terminal
(phase W)
L 4 Ground terminals Use for connecting the servomotor

ground terminal.




3.1 Main Circuit Wiring

3.1.2 Main Circuit Wires

Use the following cables for main circuit. Contact your Yaskawa representative for details.

SERVOPACK Model: SGDV-
1R7E 2R9E
L1, L2, Cl, C2, L |JZSP-CF1G00-000O-E

JZSP-CF1M00-00-E (For servomotors without brakes)
JZSP-CF1M10-00-E (For servomotors with brakes)
JZSP-CF1M20-00-E (For servomotors without brakes, flexible type)
JZSP-CF1M30-00-E (For servomotors with brakes, flexible type)

Terminal

ez Symbols

For power supply

For servomotor

RO L
main circuit U.V. W, £

If you make cables by yourself, read the following items.

ture with the rated current.

» Use the withstand voltage wires (for 100 V or more).

IMPORTANT » Use the wires whose outside diameter of insulator is 1.85 mm or less.

« |f cables are bundled in PVC or metal ducts, take into account the reduction of the
allowable current.

* Use a heat-resistant wire under high surrounding air or panel temperatures.

» The length of cables for power supply is 10 m max., and the length of cables for ser-
vomotor main circuit is 50 m max.

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

SERVOPACK Model: SGDV-
Cable Remarks
1R7E 2R9E
43025-0600 (Made by Molex
Connector Japan LLC) 6 poles
43030-0001 (Made by Molex
Contact Japan LLC) -

CN3 f Rated voltage
or For main circuit power supply 300V,
power supply | (L1, L2, L) UL1007, AWG20 Rated temperature

80°C
Rated voltage
For control circuit power supply 300V,
(C1,C2, L) UL1007, AWG20 Rated temperature
80°C
Connector 43025-0400 (Made by Molex 4 poles
(SERVOPACK side) Japan LLC) p
Contact 43030-0001 (Made by Molex B
(SERVOPACK side) Japan LLC)
without brake 43020-0401 (Made by Molex 4 poles
CN4 for Connector Japan LLC)
servomotor | (servomotor side) th brak 43020-0601 (Made by Molex 6 ol
n'.]a|n. W1 raKe Japan LLC) poles
circuit
Contact 43031-0001 (Made by Molex _
(servomotor side) Japan LLC)
Power line for servomotor main cir- Ratzc(l)(\)/ ({}tage
cuit UL1007, AWG20 Rated tem e’:rature
(U, V, W, brake power supply, -L) 80‘%

n Wiring and Connection
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3 Wiring and Connection

3.1.3 Typical Main Circuit Wiring Examples

3.1.3 Typical Main Circuit Wiring Examples

Note the following points when designing the power ON sequence.

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

» The ALM signal is output for a maximum of five seconds when the control power is turned ON. Take this into consid-
eration when designing the power ON sequence. Design the sequence so the ALM signal is activated and the alarm
detection relay (1Ry) is turned OFF to stop the main circuit’s power supply to the SERVOPACK.

Control power supply — 5.0 s max,

—>

I

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

ALM signal

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

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

Power supplies must have double or reinforced insulation that conforms to safety
standards.

» 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 con-
troller power line.

Failure to observe this caution may result in deterioration of the internal elements or a
blown fuse.

The typical main circuit wiring examples are shown below.

/A\ 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.

Rl Tl SERVOPACK
SGDV
1QF N\
Non-isolated AC/DC CN4
1FLT | converter for main 3 >
circuit power suppl >
1KM Y |CN3 w S
izl L1 L >—
) L2 -
ct - @
Cc2
Non-isolated AC/DC n
converter for control - CN1 1Ry 324V
power supply = 4 |ALM
(For servo —»
1Ry alarm display) > 5lcomsg 1P
N >
1PL [ ov
Main power Main power
supply ON  supply OFF
1Ry 1KM
=1
1KM 1SA
1Ry :Relay
1QF : Molded-case circuit breaker 1PL : Indicator lamp
1FLT : Noise filter 1SA : Surge absorber

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



3.1 Main Circuit Wiring

3.1.4 Power Supply Capacities and Power Losses

The following table shows the SERVOPACK’s power supply capacities and power losses.

Maximum

Main

Main . Power Supply L Control
Circuit SAppllcabtle SER“X%PT\CK Capacity per c(:)utputt Ilelrcwt Circuit P'I'otal
Power (e;ravozﬁ or S C? D?/ SERVOPACK [ K:;?Sr} L%V;Er Power Loggv[?/:/]
| -
Supply [F\’N] y [W] W] Loss [W]
11 1IR7E 108 1.7 3.4 10.6
24 VDC
30 2R9E 165 2.9 6.9 75 14.1
11 IR7E 169 1.7 3.4 ' 10.6
48 VDC
30 2R9E 411 2.9 6.9 14.1

3.1.5

Use input power supplies that meet the following conditions.

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

* 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.

When choosing molded-case circuit breakers and fuses for input power supplies on the AC side, confirm the
specifications of the input power supplies and refer to this table.

Also, choose molded-case circuit breakers and fuses that meet the following cutoff characteristics.

Cutoff characteristics (25°C): -300% of the rated load input current, five seconds min.

-Does not cut off at the inrush current value of the power supply.

Input Current Capacity Rated Voltage
. Max. Power Supply P, Fuse MCCB
SERVOPACK | Main | Appiicable | Capacity per Main Circuit Control v V]
Model Power | Servomotor | SERVOPACK Circuit [ 100 100
SGDV- Supply Capacity “ Continuous | Instantaneous | = v | 400 | v | 400
(W] W] Rated Max. [A] 200 | 'V | 200 | v
[A] [A] v v

24 VDC 108 2.0 5.5
1R7E 11

48 VDC 169 1.0 4.5

0.3 250 | 600 | 240 | 480

24 VDC 165 3.5 8.5
2R9E 30

48 VDC 411 2.0 10.5

#]1. Values with instantaneous maximum load.

#2. Values with rated load.

n Wiring and Connection

3-5



3 Wiring and Connection

3.1.6 Using More Than One SERVOPACK

3.1.6 Using More Than One SERVOPACK

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

(1) Wiring Example

The alarm output (ALM) of each SERVOPACK operates a separate alarm detection relay (1Ry, 2Ry or 3Ry).
When the alarm occurs, the ALM output signal transistor is turned OFF.

1QF \---
1FLT
Non-isolated AC/DC converter
for main circuit power supply
1KM
= Rel
elay
terminal N3 SERVOPACK Servomotor
L1
Relay :@
terminal q L2
Non-isolated AC/DC converter
for control power supply c1 oN1 1Ry +24V
c2 4 %J
R (For servo alarm display) b
+ 5 |.coMsG
’ Relay g
2Ry 1PL terminal ov
CN3 SERVOPACK Servomotor
SRy Relay ) g :@
terminal L2
Main power Main power
supply ON  supply OFF 1KM c oN 2Ry +24V
1Ry 2Ry 3Ry
Tﬁ T ) ™
1KM 1A 5 LCoM SG 2D
ov
CN3 SERVOPACK Servomotor
L——< L1
L :@
1QF : Molded-case circuit breaker +24V
1FLT: Noise filter c1 CN1 3Ry
1KM : Magnetic contactor (for main circuit power supply) c2 4 HALM
1Ry : Relay
2Ry : Relay 5 COM_SG 3D
3Ry : Relay :
1PL : Indicator lamp oV

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

(2) Precautions

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

* The same ground, COM_SG, is used for all four sequence output signals for a X-series SERVOPACK with a
DC power input. If the alarm outputs from the SERVOPACKSs are connected in series, it will not be possible
to receive the output signals normally when an alarm occurs.



3.1 Main Circuit Wiring

3.1.7 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.

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

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

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

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

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

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

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

* The maximum wiring length is 3 m for I/O signal cables, 50 m for servomotor main circuit cables and
encoder cables, and 10 m for 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 €2 or less.
* Be sure to ground at only one point.
* Ground the servomotor directly if the servomotor is insulated from the machine.

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

B Precaution When Wiring a Magnetic Contactor on the DC Side of the Main Circuit Power

Supply

To shut OFF the main circuit power supply to the SERVOPACK, we recommend that you do so on the AC
side of the AC/DC power supply. To shut OFF the power supply on the DC side, connect a capacitor (1C) with
the following specifications after the magnetic contactor (1KM). Wire the capacitor (1C) as close to the SER-
VOPACK as possible.

Main Recommended Capacitor Specifications per SERVOPACK
Circuit SERVOPACK :
Recommended Capacitor
Power Model VRlated Rated Capacitance -
Supply oltage Model Manufacturer
SGDV-1R7EOITA ) 3,000 pF to 3,900 uF | UPJIH152MHD x 2
24 VDC 50 VDC min.
SGDV-2R9EOIIA 3,600 WF to 4,700 WF | UPJIH182MHD x 2 Nichicon
SGDV-1R7EOIA | 2,700 uF to 3,900 uF | LGU2A272MELB Corporation
48 VDC 100 VDC min.
SGDV-2R9EO1A 3,300 uF to 4,700 uF | LGU2A332MELB

*  Use the capacitor given above or the equivalent.

n Wiring and Connection
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3 Wiring and Connection

3.1.7 General Precautions for Wiring

sequence.

when the power supply is turned ON. Select an AC/DC power supply so that there will
not be insufficient current. Consult the manufacturer of the power supply for the output
IMPORTANT current capacity of the power supply.
« If you connect a capacitor (1C), more time may be required until the servo ready out-
put signal (/S-RDY) turns ON. Consider this when you design the operation

o » The larger the capacitance of the capacitor (1C), the more charging current will flow

Also, more time will be required to discharge after the main circuit power supply is
shut OFF. Be careful of electric shock.

For the recommended AC/DC power supplies, refer to the 2-V Series Product Catalog
(Catalog No.: KAEP S800000 42).

A wiring example is provided below for connecting a magnetic contactor on the DC side of the main circuit

power supply.
NN
10F § Insulated AC/DC
converter for

1FLT main circuit +1C
power supply KM 1_”_
A

>

Insulated AC/DC
converter for
control power supply

(For servo alarm
1Ry display)
N

Main circuit ~ Main circuit 1PL

power supply power supply

ON OFF 4R
T
1KM 1SA

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

SGDV
SERVOPACK
CN4
U
Y,
CN3 W @
L1 "
L2 -
™
C1 L
c2
* CNA 24V
4 Am TRy
_>
- s5),comse D
] Y

1Ry: Relay
1PL: Indicator lamp

1KM: Magnetic contactor for main circuit power supply 1SA: Surge absorber
1C: Capacitor (for main circuit power supply) 1D: Flywheel diode




3.2 1/0 Signal Connections

3.2

3.2.1

(2)

I/O Signal Connections

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

method are shown.

I/O Signal (CN1) Names and Functions
The following table shows the names and functions of I/O signals (CN1).

Input Signals
Refer-
Signal | Pin No. Name Function ence
Section
Homing deceleration T .
/DEC 7 . . Connects the deceleration limit switch for homing. -
switch signal
Forward run
P-OT 3 prohibited, With overtravel prevention: Stops servomotor when movable 43.1
N-OT 8 Reverse run part travels beyond the allowable range of motion. "
prohibited
Connects the external signals that latch the current feedback
Can be .
/EXT 1 allocated External latch signal 1 | pulse counter. -
Note: To use this signal, allocate it to CN1-7.
Control power supply input for sequence signals
+24VIN |2 E)(;rlstgotggxesrisﬁg {)ly Allowable voltage fluctuation range: 11 to 25 V 34.1
q & Note: The 24 VDC power supply is not included.
Note 1. The functions allocated to /DEC, P-OT, and N-OT input signals can be changed by using the parameters. For

details, refer to 3.3.1 Input Signal Allocations.
2. Touse /EXT]I, allocate it to CN1-7. For details, refer to 3.3.1 Input Signal Allocations.
3. Ifthe Forward run prohibited/ Reverse run prohibited function is used, the SERVOPACK is stopped by software
controls, not by electrical or mechanical means. If the application does not satisfy the safety requirements, add an
external circuit for safety reasons as required.

Output Signals
Refer-
Signal | Pin No. Name Function ence
Section
ALM 4 S.ervo alarm output Turns OFF when an error is detected. -
signal
Controls the brake. The brake is released when the signal
/BK . . turns ON.
(/SO1) 1 Brake interlock signal Allocation can be changed to general-purpose output signals 434
(/SO1).
/SO2 10 General-purpose Used for general-purpose output. B
/SO3 9 output signal Note: Set the parameter to allocate a function.
Positioning comple-
/COIN tion
/V-CMP Speed coincidence
/TGON detection
/S-RDY |Canbe |Rotation detection The allocation of an output signal to a pin can be changed in B
/CLT allocated | Servo ready accordance with the function required.
/VLT Torque limit
/WARN Speed limit detection
/NEAR Warning
Near
COM SG|5 Common output Common output ground for the output signals (/SO1 to / _
ground SO3).
FG 1 Frame ground Connects the shielded wire from the I/O signal cable. -

Note: The functions allocated to /SO1 to /SO3 output signals can be changed by using the parameters. For details, refer to
3.3.2 Output Signal Allocations.

n Wiring and Connection

3-9



3 Wiring and Connection

3.2.2 Example of I/O Signal Connections

3.2.2 Example of I/0 Signal Connections

The following diagram shows a typical connection example.

Photocoupler output
Max. operating voltage: 30 VDC

SERVOPACK Max. output current: 50 mA DC
CN1

Control power suppl
for sequznce sigrf:l g +24V* +24VIN J 2 3%(8 4ANAM  servo alarm output

. ] %*_,K:_ Sk: K_ (OFF for an alarm)
(FF9 mﬁatrnd S %rOhigitFeF% = T ] /BK (SO1)

rohibited when 11
1 VT N Brake
Reverse run prohibited N-OT J 8 EHS"K:_ SIZ" L_‘ (Brake released when ON)
Prohibited when OFF
( ) | — e b Ll X
HoTiRg deceleration IDEC | 7 V7 IK: SIZ—> K_‘
switcl L
(Decelerated when ON) 9 \\/S0O3
SIZ: K11 5[ com sa
1 FG

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

Note: The functions allocated to the input signals /DEC, P-OT, N-OT and the output signals /SO1, /SO2, and /SO3 can be
changed by using the parameters. Refer to 3.3.1 Input Signal Allocations and 3.3.2 Output Signal Allocations.



3.3 I/0 Signal Allocations

3.3

3.3.1

I/O Signal Allocations

This section describes the 1/O signal allocations.

Input Signal Allocations

@

IMPORTANT

nal line disconnections or other failures.

If this setting is absolutely necessary, check the operation and confirm that there are

no safety problems.

* Inverting the polarity of the forward run prohibited and reverse run prohibited signals
from the factory setting will prevent the overtravel function from working in case of sig-

* When two or more signals are allocated to the same input circuit, input signal level is
valid for all allocated signals, resulting in an unexpected machine operation.

Input signals are allocated as shown in the following table.

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

<Interpreting the Input Signal Allocation Tables>

Level at which input sig
allocations are valid.

@

N

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

selected set values.
Values in cells in bold lines are the factory settings.

/ N \/ Connection Not
Required
. o CN1 Pin Numbers (SERVOPACK
Input Signal Names | Validity | Input judges the
and Parameters Level | Signal connection)
Always | Always
[ ON OFF
Forward Run Prohibited| H P-OT | 0 1 |2t6 ; g
Pn50A.3 L [ poT\9 [ A [BoE\ Y,

If always ON (7) or always OFF (8) is set, signals
will be processed in the SERVOPACK, which will

eliminate the need for wiring changes.

Connection Not
: Required
CN1 Pin Numbers .
Input Signal Names and | Validity |  Input (SERVOPACK judges
Parameters Level Signal the connection)
Always Always
138 ON OFF
Forward Run Prohibited H P-OT 0 1 |2t06 ; q
Pn5S0A.3 L /P-OT 9 | A |BtoF
Reverse Run Prohibited H N-OT 0 I J2t06 ; .
Pn50B.0 L /NOT | 9 | A |BtoF
Forward External Torque L /P-CL 0 1 |2to6
Limit 7 8
Pn50B.2 H P-CL 9 A |BtoF

n Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Signal Allocations

(cont'd)
Connection Not
. Required
CN1 Pin Numbers .
Input Signal Names and | Validity |  Input (SERVOPACK judges
Parameters Level Signal the connection)
Always Always
T3] 8 ON OFF
Reserve External Torque L /N-CL 0 1 |2to6
Limit 7 8
Pn50B.3 H N-CL 9 A |BtoF
Homing Deceleration LS L /DEC 0 1 |2t6 ; g
Pn511.0 H DEC 9 | A [BtoF
External Latch Signal 1 L /EXTL |0to6] - - ; g
Pn511.1 H EXTI [9toF| — -

B Example of Changing Input Signal Allocations
The procedure to set the forward run prohibited signal (P-OT) allocated CN1-3 to “enable forward drive” and
instead allocate the forward external torque limit signal (P-CL) to CN1-3 is shown below.

<Parameter Changes>
* Pn50A is changed from n.1881 to n.8881.
* Pn50B is changed from n.8882 to n.8182.

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

iParameter Editing AXIS#41 : SGDVY-2R9E11A x|

Dizplay Mode
[ Display Settin
SRS User Level |2:Leve|2(Tothe adjustment.) | ALY g

Comment | Customize

?:‘] Import |

Control Made 13 4l Cartrol Mods 4|

Al constant number |Funcﬁon Selection(Pnlix-) | Gain(Prixx-) | Postion(Pizxx-) | SpeedPrian.) | TorquetPndzx-) | Sequenca(Prsix) | 1o Sigr 4 |

Mo, | Mame | Input value | Linit | Set value | hdin | I | Default | ﬂ
[ Frooo Bazic Function Select Switch 0 aa0oH - - - aa0oH

Oclicyit Direction Selection 0: Setz ... - -

A dligyit Reserved (Do not change.) 0: Reser... -

2dligyit Reserved (Do not change.) 0: Reser... -

Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro01 Application Function Select Switch 1 0Mo2H - - - - 0Mo2H

Oclicytt Reserved (Do not change.) 2: Reser... - -

A dligyit Owvertravel (OT) Stop Maode 0: Make... -

2dligyit Reserved (Do not change.) 1:Reser.. -

Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro02 Application Function Select Switch 2 0100H - - - - 0oooH

Oclicyit MECHATROLINK Command Posttion...  0: Does .. - - - - - | |LI
4| 3

[ Select AllfAI constart number:include not displayed)

Compare

Initizlize

1

3-12



3.3 I/0 Signal Allocations

2. Select Pn50A.
If Pn50A cannot be seen in the Parameter Editing dialog box, click the arrows button to view the

parameter.

Parameter Ed

g AXIS#1 : SGDVY-2RI9ET1A

Displary Made
QI@_I@ User Level |2  Level 2 (Ta the adjustment.)

Function Selection(Prd:x:-1 I Gain(Pn1xx-) | Posttion(Pri2:xe:-) I Speed(PnSxx-)I TorguelPndx-] I SequencelPrsxx-) MO Sign |Mecha1rolink(Pn8x>c 1 | 4

Cortrol Mode —— [13: Al Cartrol Mode

x|

Dizplay Setting 'Ej Impart |

Comment | Customize

Mo, | Mame | Input value | Lnit | Set value | hdir | I | Default | o
D Prs0a, Input Signal Selection 1 1881H - - - - 1881H

Oigyit Reserved (Do not change.) 1:Reser.. - - - - -

A dliggit Reszetved (Do not change.) & Reser... - - - - -

2eligyit Reserved (Do not change.) 5 Reser... - - - -

Seligyit P-COT Signal Mapping 1 Forw... - - - - -
D Prs0B Input Signal Selection 2 8882H - - - - 5882H

Oigyit M-OT Signal Mapping 2: Rever... - - - - -

A dligyit Reserved (Do not change.) 5 Reser... - - - - -

2dligit JP-CL Signal Mapping G§:5ets ... - - - - -

Seligyit M-CL Signal Mapping G 5ets . - - - - -
O Prsce Cutput Signal Selection 1 oo+ - - - - 0a0oH

Oigyit Positioning Completion Signal Mappi... 0 Disabl... - - - - - | ILI
4| »

[~ Select A0 Sigreinclude not displayed)

Initizlize

e

Compare

Read Wirite

3. Click Edit.

The Edit box for Pn50A will appear.
Edit x|

Pns0a  Jnput Signal Selection 1

digit 0 Reserved (Do not change.)

|1 : Reserved (Do not use.) j

digit 1 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 2 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 3 P-OT Signal Mapping

|1 : Forweard run allovwed when CM1-3 input signals is ONCL-level) j

|1881 H

Cancel |

a Wiring and Connection



3 Wiring and Connection

3.3.1 Input Signal Allocations

4. For the 3rd digit, select 8: Forward run allowed in the P-OT Signal Mapping list.
Edit x|

Pns0a  Jnput Signal Selection 1

digit 0 Reserved (Do not change.)

|1 : Reserved (Do not use.) j

digit 1 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 2 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 3 P-OT Signal Mapping

I 581 H
OK I Cancel

5. Click OK.
The Edit box will close, and Parameter Editing dialog box will appear again.

6. Select Pn50B.
If Pn50B cannot be seen in the Parameter Editing dialog box, click the arrows button to view the

parameter.
iParameler Editing AXIS#41 : SGDV-2RO9E11A =
Dizplay Mode
=] Display Settin %) import |
=@ |& UserLevel o Level 2 (To the adjustment.) = [ S g
Caontrol Mode |13; &1l Control Made j Comment | Customize
Function Seledion(Panx-)I Gain(Pnxx-1 | Position(Pri2xe:-) I Speed(Pn3x:-) I Torgue(Pndx-1 I Sequence(PnSxx-1 WO Sign |Mechatrolink(Pn8x>c 1 | 4
Mo, | ame | Input value | Unit | et value | Min | I | Default | o
PRS0 InfaLtt Sigrial Selection 1 B88IH - - - - 1881H
Ocligit Rezerved (Do not chanoge.) _ - - - - -
1 cligit Rezerved (Do not chanoge.) _ - - - - -
Z2olinit Rezerved (Do not chanoge.) _ - - - - -
Sdigit P_oT Signal Mapping | B:Forw... - . . . :
D PnS0B Imput Signal Selection 2 8882H - - - - 8882H
Oigyit M-0T Signal Mapping 2 Rever... - - - - -
A dligyit Reserved (Do not change.) 5 Reser... - - - - -
2eligyit MP-CL Signal Mapping G Sets .. - - - - -
Seligyit M-CL Signal Mapping G Sets .. - - - - -
D Pna0E Output Signal Selection 1 0oo0H - - - - 00o0H
Oigyit Positioning Completion Signal Mappi... 0 Disabl... - - - - - -
4 | »
[ Select Al Sign:include not displayed)  Edt |
Initislize: Compare Read Write:
A S| 3




3.3 I/0 Signal Allocations

7. Click Edit.
The Edit box for Pn50B will appear.

Edit x|

Pns0B  Jnput Signal Selection 2

digit 0 N-OT Signal Mapping

|2 : Reverse run allowwed when CN1-8 input signal is ONCL-level) j

digit 1 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 2 /P-CL Signal Mapping

|8 : Sets signal OFF |

digit 3 M-CL Signal Mapping

|8 : Sets signal OFF |

I 862 H

Cancel |

8. For the 2nd digit, select 1: ON when CN1-3 input signal is ON (L-level) in the /P-CL Signal
Mapping list.

Edit x|

Pns0B  Jnput Signal Selection 2

digit 0 N-OT Signal Mapping

|2 : Reverse run allowwed when CN1-8 input signal is ONCL-level) j

digit 1 Reserved (Do not change.)

|8 : Reserved (Do not use.) j

digit 2 /P-CL Signal Mapping

digit 3 M-CL Signal Mapping

|8 : Sets signal OFF |

I 182 H
OK I Cancel |

a Wiring and Connection



3 Wiring and Connection

3.3.1 Input Signal Allocations

9. Click OK.
The Edit box will close, and the Parameter Editing dialog box will appear again.
iParameler Editing AXIS#41 : SGDVY-2R9E11A =
Display Mode
=] Display Settin %) import |
=@ |& User Level |2  Level 2 (To the adjustment ) | e - g
Cortrol Made — [13: Al Control Mode | CEmAE | CumiEmE:
Function Seledion(Panx-)I Gain(Pnxx-1 | Position(Pri2xe:-) I Speed(Pn3x:-) I Torgue(Pndx-1 I Sequence(PnSxx-1 WO Sign |Mechatrolink(Pn8x>c 1 | 4
Mo, | ame | Input value | Unit | et value | Min | I | Default | o
FrisnA, Input Signsl Selection 1 B88IH - - - - 1851H
Ocligit Rezerved (Do not chanoge.) _ - - - - -
1 cligit Rezerved (Do not chanoge.) _ - - - - -
2ligit Reserved (Do not change.) _ - - - -
Sdigit P_oT Signal Mapping | 8:Forw... - . . . :
Fn50E Inpuit Signal Selection 2 BiEH - = = = 8882H
gt M-OT Signal Magpging | 2:Rever... - - . . 8
1 cligit Rezerved (Do not chanoge.) _ - - - - -
2dligit JP-CL Signal Mapping C1ioNw.. - - _ _ :
Sdigit M-CL Signal Mapping BiSets .. - . . . :
D PnsOE Output Signal Selection 1 00o0H - - - - 00o0H
Oigyit Positioning Completion Signal Mappi... 0 Disabl... - - - - - -
. | »
[ Select Al Sign:include not displayed) / Edt |
Initizlize: Compare Read Wirite
A S| 3

10. Click Write.
The following window will appear after the new parameter setting has been saved in the SERVOPACK.

x

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

Mo, | Mame

Pra0a, Input Signal Selection 1
Pns0B Input Signal Selection 2

11. Click OK.
12. To enable the change in the setting, restart the SERVOPACK.



3.3 I/0 Signal Allocations

3.3.2 Output Signal Allocations

pletion (/COIN) signal in speed control is "Invalid."
* Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the hold-
IMPORTANT ing brake from working in case of its signal line disconnection.
If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.
» When two or more signals are allocated to the same output circuit, a signal is output
with OR logic circuit.

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

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

<Interpreting the Output Signal Allocation Tables>

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

Values in cells in bold lines are the factory settings.

e

Vs N
Output Signal Names Outout Sianal / CN1 Pin Numbers \ Invalid
and Parameters utput Signa 11 10 9 (not use)

Brake

/BK 1 2 3 0
Pn50F.2 \ )

—
Output Signal Names | . i CN1 Pin Numbers Invalid
and Parameters P 9 11 10 9 (not use)

Positioning Completion
Pn50E.0 /COIN 1 2 3 0
Speed Coincidence
Detection /V-CMP 1 2 3 0
Pn50E.1
Rotation Detection
Pn50E.2 /TGON 1 2 3 0
Servo Ready
Pn50E.3 /S-RDY 1 2 3 0
Torque Limit Detection
Pn50F.0 /CLT 1 2 3 0
Speed Limit Detection
Pn50F.1 VLT ! 2 3 0
Brake
Pn50F.2 /BK ! 2 3 0
Warning
Pn50F.3 /WARN 1 2 3 0
Near
Pn510.0 /NEAR 1 2 3 0
Pn512.0=1 Polarity inversion of CN1-11 0
Pn512.1=1 Polarity inversion of CN1-10 (Not invert at
Pn512.2=1 Polarity inversion of CN1-9 factory setting)

n Wiring and Connection



3 Wiring and Connection

3.3.2 Output Signal Allocations

B Example of Changing Output Signal Allocations

The procedure to set the position completion signal (/COIN) that was previously disabled is allocated to CN1-
10 is shown below.

<Parameter Changes>
* Pn50E is changed from n.0000 to n.0002.

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

TE Parameter Editing AXIS#41 : SGDV-2R9E11A x|
Dizplay Mode
i Displary Settin %) import |
e |af& User Level  [7: | evel 2 (To the adjustment.) =l [y S & Imp
Contral Mode |13; a1l Control Mods j Commert | Customize

Al constant number |Funcﬁon Selection(Prilixx-) | Gain(Pntxe-) | PostiontPzioe) | Speed(Pnae) | TorquetPnde) | Seauence(Prsx) | 1o Sigr 4 |

Mo, | Mame | Input value | Linit | Set value | hdir | I | Default | ﬂ
[ Prooo Basic Function Select Switch 0 0000H - - - - 0000H

Oigyit Direction Selection 0: Sets .. - - - - -

A dligyit Reserved (Do not change.) 0: Reser... - - - - -

2eligyit Reserved (Do not change.) 0: Reser... - - - - -

Seligyit Reserved (Do not change.) 0: Reser... - - - - -
D Pro01 Application Function Select Switch 1 0Mo2H - - - - 0Mo2H

Oigyit Reserved (Do not change.) 2:Reser... - - - - -

A dligyit Overtravel (OT) Stop Mode 0: Make... - - - - -

2eligyit Reserved (Do not change.) 1:Reser... - - - - -

Seligyit Reserved (Do not change.) 0: Reser... - - - - -
D Pro02 Application Function Select Switch 2 0100H - - - - 0oooH

Oigyit MECHATROLIMK Command Position...  0: Does ... - - - - - | |LI
4| »

[ Select A2l constant number:include not displayed)

Initialize Compare Read Write:

1




3.3 I/0 Signal Allocations

2. Select Pn50E.

If Pn50E cannot be seen in the Parameter Editing dialog box, click the arrows button to view the param-
eter.

Dizplay Mode
QI@_I@ User Level |2  Lewvel 2 (To the adjustmert.)

Control Mads |13 : 41l Control Mode

Function Selection(Prl:x:- I Gain(Prlxx-) | Position(Pn2:xs:-1 I Speed(Pn3x-] I TorguelPrdx-) I Sequence(PnSxx-) 1O Sign |Mechatrolink(Pn8xx 1 | 4

|

Dizplay Setting 'Ej Impart |

Comment | Customize

Mo, | Mame | Input value | Linit | Set value | hdir | I | Default | ;I
[ PrsoE Cutput Signal Selection 1 0aaaH - - - - 0aaaH

Oigyit Positioning Completion Signal Mappi... 0 Disabl... - - - - -

A dligyit Speed Coincidence Detection Signa... 0: Disabl... - - - - -

2eligyit Servomaotor Rotation Detection Sign... . 0 Disabl... - - - - -

Seligyit Servo Ready Signal Mapping (05-R... 0 Disabl... - - - - -
O Prsor Cutput Signal Selection 2 0100H - - - - 0100H

Oigyit Torgue Limit Detection Signal Mappi... 0 Disabl... - - - -

A dligyit Speed Limit Detection Signal Mappi... 0 Disabl... - - - - -

2eligyit Brake Interlock Signal Mapping (BK) 1 Outpu... - - - - -

Seligyit ‘Warning Signal Mapping (AVWARN) 0: Dizabl... - - - - -
Orns10 Cutput Signal Selection 3 oo+ - - - - oo+

Oigyit MEAR Signal Mapping 0: Dizabl... - - - - - | |LI
4| »

[ Select AIQIO Sigriinclude not displayed)

' Edit |

Initizlize

1

Compare

Read

% | 3

3. Click Edit.
The Edit box for Pn50E will appear.

JPns0E Joutput Signal Selection 1

digit 0 Positioning Completion Signal Mapping (COIN)

ID : Dizabled (the above signal is not used.)

digit 1 Speed Coincidence Detection Signal Mapping (A -CMP)

ID : Dizabled (the above signal is not used.)

digit 2 Servomotor Rotation Detection Signal Mapping (TGO

ID : Dizabled (the above signal is not used.)

digit 3 Servo Ready Signal Mapping (/S-RDY)

ID : Dizabled (the above signal is not used.)

I 0oo0o H

Cancel |

a Wiring and Connection



3 Wiring and Connection

3.3.2 Output Signal Allocations

4. For the zero digit, select 2: Outputs the signal from CN1-10 output terminal in the
Positioning Completion Signal Mapping (/COIN) list.

Edit x|

JPns0E Joutput Signal Selection 1

digit 0 Positioning Completion Signal Mapping (COIN)

13l from CM1-10 output terminal

digit 1 Speed Coincidence Detection Signal Mapping (A -CMP)

ID : Dizabled (the above signal is not used.) j

digit 2 Servomotor Rotation Detection Signal Mapping (TGO

ID : Dizabled (the above signal is not used.) j

digit 3 Servo Ready Signal Mapping (/S-RDY)

ID : Dizabled (the above signal is not used.) j

I ooz H
OK I Cancel |

5. Click OK.
The Edit box will close, and the Parameter Editing dialog box will appear again.

6. Click Write.
The following window will appear after the new parameter setting has been saved in the SERVOPACK.

x

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

Mo, | Mame
Prs0E Cutput Signal Selection 1

7. Click OK.
8. To enable the change in the setting, restart the SERVOPACK.
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3.4 Examples of Connection to Host Controller

3.4

3.4.1
(1)

Examples of Connection to Host Controller

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

Sequence Input Circuit
Photocoupler Input Circuit

CNI1 connector terminals 2, 3, 7, 8 are explained below.

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

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
24 VDC +24 VIN 3-%9 24 VDC +24 VIN 3-3kQ
_— r 1 L
E [/DEC, etc. SIZ Ziii K:_ I::I X [/DEC, etc. SIZ 451 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: « The connection example in 3.2.2 shows sink circuits.
» The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit

24V 24V
. SERVOPACK input - SERVOPACK input

_ﬁq—:[ﬁ vy | [TE[:] vaz(]
Dy =] Uy a= ]

)

RN —
Input Signal Polarities Input Signal Polarities
. Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) 0V Close ON High (H) 24V Close
level level
OFF High (H) 2V Open OFF Low (L) 0V Open
level level

n Wiring and Connection
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3 Wiring and Connection

3.4.2 Sequence Output Circuit

3.4.2 Sequence Output Circuit
The signal output circuit from the SERVOPACK is described below.

Incorrect wiring or incorrect voltage application to the output circuit may cause short-cir-
o cuit.
If a short-circuit occurs as a result of any of these causes, the holding brake will not
IMPORTANT work. This could damage the machine or cause an accident resulting in death or injury.

(1) Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm (ALM) and other sequence output signal circuits. Con-
nect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK SERVOPACK 5to0 12 VDC

5to 24 VDC
Relay
o i
| < A
- — }Z —>[< /
- —»
3+( bl /o

%ﬁ

ov

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

3.5

Wiring MECHATROLINK-II Communications

The following diagram shows an example of connections between a host controller and a SERVOPACK using
MECHATROLINK-II communications cables (CN6A, CN6B).

MP2300 218IF-01 <)
y YASKAWA  RoYQ QRUN] "o
ANQ Qe
O 0BT
i=4 =
S S
= =
Q Q.
o o
L1
DDDDD o 105eze T
pcov . L 2 Ln
Y= ol | —_——.e
@ O

Terminator

Note 1. The length of the cable between stations (L1, L2 ... Ln) must be 0.5 m or more.
2. The total cable length must be L1 + L2 ... + Ln < 50 m.
3. When multiple SERVOPACKSs are connected by MECHATROLINK-II communications cable, a terminator must
be installed at the final SERVOPACK.

a Wiring and Connection
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3 Wiring and Connection

3.6.1 Encoder Signal (CN2) Names and Functions

3.6

3.6.1

3.6.2

Encoder Connection

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

Encoder Signal (CN2) Names and Functions

The following table shows the names and functions of encoder signals (CN2).

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

* ]t is not necessary to connect these pins to the SERVOPACK.

Encoder Connection Examples
The following diagrams show connection examples of the encoder and the SERVOPACK.

Using as an Incremental Encoder

SERVOPACK
Incremental encoder
CN2
PS 5
G PS,) 6
pGsv,) 1
( PGOV) 2

L AConnector shell | :;L

(Shell) Shielded wire €

T

Y
® : represents shielded twisted-pair wires.




3.6 Encoder Connection

(2) Using as an Absolute Encoder

SERVOPACK
Absolute encoder
bl CND
PS 5
C PS ) 6
Output line-driver SN75ALS174
or the equivalent
PG5V,) 1
C PGOV,) 2
BAT(H*2, ] 3
C i BAT()*2) 4
X J
[|]‘| I Connector J:L
Battery I /ihell
(Shell) 1 J

#].

ay

: represents shielded twisted-pair wires.

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

D

IMPORTANT

When using an absolute encoder, use the encoder cable with a battery case that is spec-
ified by Yaskawa.
For details, refer to the 3~V Series Product Catalog (Catalog No.: KAEP S800000 42).

n Wiring and Connection
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3 Wiring and Connection

3.7.1 Wiring for Noise Control

3.7 Noise Control and Measures for Harmonic Suppression

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

3.7.1 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.
« If installation conditions by the EMC directive must be met, refer to DC Power Input -
V Series User's Manual Setup Rotational Motor (Manual No.: SIEP S800000 80).

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

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

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

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

* Do not bundle or run the servomotor main circuit cables together with the I/O signal cables or the encoder
cables in the same duct. Keep the servomotor main circuit cables separated from the I/O signal cables and
encoder cables by at least 30 cm.

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

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




3.7 Noise Control and Measures for Harmonic Suppression

(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.

: |

: i

i *3 Non-isolated AC/DC converter I

1 Noise filter for main circuit power supply !

R ] |
AC power ! /‘./ I
supply | H !

I L =

| 2.0 mm? Non-isolated AC/DC converter

i min. for control power supply

[

!

|

i 2.0 mm? f

min.

| B |

: i

i !

: i

| L e e i el ety - -t - - @ Operation relay sequence i

| | ottt il ettty - -1 --® Signal generation i

i S~ Noise filter > Ac/Dc converter circuit &nglﬂruriluded) i

I L7\ I ] i

! i

! i

| 0.5 mm?2 i

: i

e — o I

(2)

(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 cooper wire).

%2, i should be twisted-pair wires.

%3, When using a noise filter, follow the precautions in 3.7.2 Noise Filter Wiring and Connection Precautions.

Correct Grounding

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

Grounding the Motor Frame

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

ground the ground terminal L.

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

effects of switching noise.

Noise on the I/O Signal Cable

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

ground at one point only.

n Wiring and Connection
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3 Wiring and Connection

3.7.2 Noise Filter Wiring and Connection Precautions

3.7.2 Noise Filter Wiring and Connection Precautions

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

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

Lred] | [lgmsd

Filter Filter
E— =

/77 T /77
Ground plate Ground plate

S

Separate these circuits.

Separate the noise filter ground wire from the output lines.

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

Incorrect Correct

The ground wire
il = can be close to

>
5 input lines.

C:% A
~

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

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

Incorrect

Correct

i

N‘oise >
Filter |—

L
N\
[ Shielded

/7

7

SERVOPACK  SERVOPACK

i+

ground wire

Ground plate

i

=

Noise —*
Filter | —

SERVOPACK ~ SERVOPACK

|||—
I+

V.
Ground plate

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

YYyYvy

Yyvyv

Control Panel

Ground—

— Filter |1

AC/DC SERVOPACK
converter
Noise [*]
o
— L
SERVOPACK
€1
,_ =

Ground plate
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3.7.2 Noise Filter Wiring and Connection Precautions
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4.1 MECHATROLINK-II Communications Settings

4.1

4.1.1

MECHATROLINK-II Communications Settings

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

Setting Switches SW1 and SW2
The SW2 DIP switch is used to make the settings for MECHATROLINK-II communications.

The station address is set using the DIP switches (SW1, SW2).

i

T

SW1 (factory settings)

Settings for the SW2 DIP Switch
The following table shows the settings of the DIP switch (SW2).

SW2 (factory settings)

Sw2 Function Setting Description Factory setting
. OFF 4 Mbps (MECHATROLINK-I)

Pin 1 | Sets the baud rate. ON
ON |10 Mbps (MECHATROLINK-II)
OFF 17 bytes

Pin 2 Sets thg number of y ON

transmission bytes. ON 32 bytes

OFF Station address = 40h + SW1

Pin 3 | Sets the station address. OFF
ON Station address = 50h + SW1

Pin 4 | Reserved. (Do not change.) OFF - OFF

D

IMPORTANT

* When connecting to a MECHATROLINK-I network, turn OFF pins 1 and 2.
* When using a MECHATROLINK-I network (Baud rate: 4 Mbps), the settings for the num-
ber of transmission bytes is disabled and the number of transmission bytes is always 17.

n Operation
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4 Operation

4.1.1 Setting Switches SW1 and SW2

(2) Setting the Station Address

The following table lists the possible settings of the DIP switches (SW1, SW2) that can be combined to form a
station address.

The factory setting for the station address is 41h (Bit 3 of SW2 = OFF, Bit 1 of SW1 = ON, Bit 2 of SW1 =
OFF, Bit 3 of SW1 = OFF, Bit 4 of SW1 = OFF).

Settin
Bit 3 of SW2 Bit 1 of SW1 Bit 2 of SgiN1 Bit 3 of SW1 Bit 4 of SW1 Station Address
OFF OFF OFF OFF OFF Disabled
OFF ON OFF OFF OFF 41h
OFF OFF ON OFF OFF 42h
OFF ON ON OFF OFF 43h
OFF OFF OFF ON OFF 44h
OFF ON OFF ON OFF 45h
OFF OFF ON ON OFF 46h
OFF ON ON ON OFF 47h
OFF OFF OFF OFF ON 48h
OFF ON OFF OFF ON 4%h
OFF OFF ON OFF ON 4Ah
OFF ON ON OFF ON 4Bh
OFF OFF OFF ON ON 4Ch
OFF ON OFF ON ON 4Dh
OFF OFF ON ON ON 4Eh
OFF ON ON ON ON 4Fh
ON OFF OFF OFF OFF 50h
ON ON OFF OFF OFF 51h
ON OFF ON OFF OFF 52h
ON ON ON OFF OFF 53h
ON OFF OFF ON OFF 54h
ON ON OFF ON OFF 55h
ON OFF ON ON OFF 56h
ON ON ON ON OFF 57h
ON OFF OFF OFF ON 58h
ON ON OFF OFF ON 5%h
ON OFF ON OFF ON 5Ah
ON ON ON OFF ON 5Bh
ON OFF OFF ON ON 5Ch
ON ON OFF ON ON 5Dh
ON OFF ON ON ON 5Eh
ON ON ON ON ON SFh

o » To enable the change in the setting, restart the SERVOPACK.

IMPORTANT




4.2 MECHATROLINK-II Commands

4.2

4.3

MECHATROLINK-II Commands

For information on the MECHATROLINK-II commands, refer to 2~V Series User’s Manual
MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).

Basic Functions Settings

This section describes how to set the basic functions for operation.

4.3.1 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.
Paalrel Applicable
Parameter Reverse Direction of Motor Rotation
Reference Overtravel (OT)
Motor speed
j + Torque reference
Forward ‘ P-OT
Reference @ Time
n.OO0O0o ccw
Sets CCW as Motor speed
forward direction. + Motor speed
[Factory setting] Torque reference
Reverse Time N-OT
Reference
2,
cw Motor speed
Pn000
Motor speed
+ Torque reference
Forward L/
P-OT
Reference @
n.O00+1
Sets CW as cw Motor speed
forward direction.
(Reverse Rotation + Motor speed
Mode) [ Torque reference
Reverse
Reference @ Time N-OT
ccw
Motor speed

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

n Operation
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4.3.2 Overtravel

4.3.2

(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.

I:l <4— Forward direction
LT

SERVOPACK
Servomotor I:l
Limit Limit |\ o1
switch switch 8
P-OT 3

» Axes to which external force is applied in overtravel
Vertical axes:
Occurrence of overtravel may cause a workpiece to fall, because the /BK signal is on, that is when the brake is
released. Set the parameter (Pn001 = n.C0O010) to bring the servomotor to zero clamp state after stopping to prevent
a workpiece from falling.
Other axes to which external force is applied:
Overtravel will bring about a baseblock state after the servomotor stops, which may cause the servomotor to be
pushed back by the load’s external force. To prevent this, set the parameter (Pn001 = n.O0O10) to bring the servo-
motor to zero clamp state after stopping.
For details on how to set the parameter, refer to (3) Servomotor Stopping Method When Overtravel is Used.

Signal Setting

Type Name IDCi:r?rrllnuerﬁg)ér Setting Meaning
ON Forward run al.lowed.
P-OT CN1-3 Normal operation status.
Input OFF Forward run prohibited. Forward overtravel.
N.OT CNLg 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.



4.3 Basic Functions Settings

(2) Overtravel Function Setting

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

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

; When o
Parameter Meaning Enabled Classification
n. 1000 Inputs the Forward Run Prohibited (P-OT) signal from
[Factory setting] | CN1-3.
Pn50A
Disables the Forward Run Prohibited (P-OT) signal.
n.8O000O ;
Allows constant forward rotation.
- y After restart Setup
n.O00O0O2 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-8.
Pn50B
Disables the Reverse Run Prohibited (N-OT) signal.
n.00O0O8 .
Allows constant reverse rotation.

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

(3) 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 . .
Parameter Stop Method Stopping When Enabled | Classification
n.00002
[Factory setting] Coast Coast
Pn001 nOoi0 Zero clamp After restart Setup
Deceleration to a stop
n.0020 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 4.3.5 Stopping Servomotors after SV_OFF Command or Alarm Occurrence.

B When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop torque can be set with Pn406.

Emergency Stop Torque [Speed] [Position | 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.

n Operation
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4.3.2 Overtravel

(4) Overtravel Warning Function

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

To use this function, perform the following settings.
* Set Pn00D = 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 pjsapled|Enabled| Disabled  |[Enabled Disabled

(P-OT, N-OT signals) )

I
| .
|
1

Normal operation‘ﬂ 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 ON.

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

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

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

* 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.

/\ 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.0O000 .
. Does not detect overtravel warning.
Pn00D [Factory setting] Immediately Setup

n. 1000 Detects overtravel warning.




4.3 Basic Functions Settings

4.3.3

Software Limit Settings

The software limits set limits in software for machine movement that do not use the overtravel signals (P-OT
and N-OT). If a software limit is exceeded, an emergency stop will be executed in the same way as it is for
overtravel.

Software Limit Function

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.

* 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.0O00O0O0 Software limits enabled in both direction.
n.00001 Forward software limit enabled.
Pn801 n.000O2 Reverse software limit enabled. Immediately Setup
n.O00O0O3
[Factory Both software limits disabled.
setting]

Software Limit Check using References

Enable or disable software limit checks when target position references such as POSING or INTERPOLATE
are input. When the input target position exceeds the software limit, a deceleration stop will be performed
from the software limit set position.

Parameter Description When Enabled | Classification
n.0o0O0O
[Factory No software limit check using references. )
Pn801 setting] Immediately Setup
n.O0100O Software limit check using references.

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 [ Position |
[Positon ] Classification
Pn804 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to . .
1073741823 1 Reference Unit 1073741823 Immediately Setup
Reverse Software Limit [ Position |
[Postton] Classification
Pn806 Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to . .
1073741823 1 Reference Unit -1073741823 Immediately Setup

n Operation
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4.3.4 Holding Brakes

4.3.4 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
Movable part of machine

Servomotor

External
Holding brake force

l Prevents the

movable part from

moving due to its Holding brake

own we;ight 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 p NP
Brake signal (/BK) OFF ON \\ OFF
Brake contact part  Brake applied k1 Brake release * Brake applied

(lining) N 1

Position reference/ 0

Speed reference

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)

SGM7M
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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4.3 Basic Functions Settings

(1) Wiring Example

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

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

Servomotor
Non-isolated with holding
AC/DC converter SERVOPACK brake

for main power suppl
Power supply P i CN4

— — < L1 U
] — L2 \Y
W
c1 1
Cc2 - i
Non-isolated < L CN2 | |D@
AC/DC converter = r q
for control
power supply [CN1] 24V L @
11 | /BK BK-RY Surge
— absorber

5 (comsc P ov
—> 5

Brake power
supply BK-RY

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

» Always connect a surge absorber.
o Recommended surge absorber: Z15D151 (manufactured by SEMITEC Corporation)
« After the surge absorber is connected, check the total time the brake is applied for the
IMPORTANT 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

SERVOPACK

5to0 24 VDC
Emergency stop

Photocoupler )

=

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

» Always separate the 24-VDC power supply for the 24-V brake from other power sup-
plies, such as the control or I/0 signal (CN1) power supplies. If the power supply is
shared, the 1/O signals might malfunction.

H Operation
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4.3.4 Holding Brakes

(2) Brake Signal (/BK) Setting

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

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

Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Releases the brake.
Output /BK CNI1-11 .
OFF (open) Applies the brake.
o The /BK signal is still ON during overtravel and the brake is still released.
IMPORTANT
(3) Brake Signal (/BK) Allocation
Use parameter Pn50F.2 to allocate the /BK signal.
Connector . When Classifica-
FEETEET Pin Number R Enabled tion
n.0oO0O - The /BK signal is not used.
i The /BK signal is output from output termi-
[Factory CN1-11
X nal CN1-11.
setting]
Pn50F The BK siemil - | After restart Setup
c signal 1s output from output termi-
n.00200 CN1-10 nal CN1-10.
n.0300 CN1-9 The /BK signal is output from output termi-
nal CN1-9.
When multiple signals are allocated to the same output terminal, the signals are output
o with OR logic. For the /BK signal, do not use the output terminal that is already being
used for another signal.
IMPORTANT
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4.3 Basic Functions Settings

(4) 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| —
Classification
Pn506 Setting Range Setting Unit Factory Setting When Enabled
0to 50 10 ms 0 Immediately Setup
* When using the servomotor to control a vertical SV OFF

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

depending on the brake ON timing due to gravity or

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

parameter so that the power to the servomotor turns

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

» This parameter changes the brake ON timing while

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

n Operation
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4.3.4 Holding Brakes

()

Brake Signal (/BK) Output Timing during Servomotor Rotation

If an alarm occurs while the servomotor is rotating, the servomotor will come to a stop and the brake signal
(/BK) will be turned OFF. The timing of brake signal (/BK) output can be adjusted by setting the brake refer-
ence output speed level (Pn507) and the waiting time for brake signal when motor running (Pn508).

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

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

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

Classification

Pn508 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 10 ms 50 Immediately Setup
/BK Signal Output Conditions SV OFF

When Servomotor Rotating command M
or alarm or

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

Pn-507  Motor stopped by
coasting (Pn001.0)

Motor speed

* When the motor speed falls
below the level set in Pn507

after the power to the servomo-
tor is turned OFF. Power to motor [ OFF

ON
* When the time set in Pn508 is
exceeded after the power to the

servomotor is turned OFF. /BK output orake

(ON)

e

I Brake applied

(OFF),
¢ Pn508 I:

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

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




4.3 Basic Functions Settings

4.3.5 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)

o

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 8.1.1 List of Alarms.

Stopping Method for Servomotor for Gr.2 Alarms

Mode After When Classifica-
P Sz e Stopping Enabled tion
n.0O000 Zero-speed stop-
Pn0OB [Factory setting] | ping* Coast After Setup
restart
n.O00O010 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.

n Operation
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4.3.6 Setting Motor Overload Detection Level

4.3.6

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

Detection curve of
overload alarm

Detection curve of
overload warning when
Pn52B=50%

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

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

200% Torque reference [%]

Ss
S
~

100%

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

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




4.3 Basic Functions Settings

(2)

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

An overload (low load) alarm (A.720) can be detected earlier to protect the servomotor from overloading. The
time required to detect an overload alarm can be shortened by using the derated motor base current obtained
with the following equation.

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

Motor base current X Derating of base current at detecting overload of motor (Pn52C)
= Derated motor base current

Motor base current: Threshold value of motor current to start calculation for overload alarm
Derating of base current at detecting overload of motor (Pn52C): Derating of motor base current

The following graph shows an example of the detection of an overload alarm when Pn52C is set to 50%. The
calculation for the overload of motors starts at 50% of the motor base current and then an overload alarm will
be detected earlier.

Changing the setting of Pn52C will change the detection timing of the overload alarm, so the time required to
detect the overload warning will also be changed.

Overload detection time

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

Detection curve of
overload alarm
when Pn52C=50%

| »

50% 100% 200% Torque reference [%]

As a guideline of motor heating conditions, the relationship between the heat sink sizes and deratings of base
current is shown in a graph in:

Servomotor Heating Conditions in Rotary Servomotors General Instruction in 2~V Series Product Catalog
(Catalog No.: KAEP S800000 42).

Set Pn52C to a value in accordance with the heat sink size and derating shown in the graph, so that an over-
load alarm can be detected at the best timing to protect the servomotor from overloading.

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

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

n Operation
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4.4.1 Inspection and Checking before Trial Operation

4.4

4.4.1

(2)

Trial Operation

This section describes a trial operation using MECHATROLINK-IT 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).

SERVOPACKSs

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

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



4.4 Trial Operation

4.4.2 Trial Operation via MECHATROLINK-II
The following table provides the procedures for trial operation via MECHATROLINK-II.

Step

Description

Reference

1

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

3 Wiring and Connection

Turn ON the power to the SERVOPACK.
If the SERVOPACK is receiving power, the COM LED indicator on
the SERVOPACK will light up.
Note: If the COM LED does not turn ON, recheck the settings of
MECHATROLINK-II setting switches (SW1, SW2) and then
restart the SERVOPACK.

Send the CONNECT command.
In the response data from the SERVOPACK, the alarm code "00" is
cleared to show normal operation.
The response data from the SERVOPACK may be confirmed with the
SMON command.

Check the product type using an ID_RD command.
A reply showing the product type, such as SGDV-2R9E11A, is received
from the SERVOPACK.

2V Series User’s Manual
MECHATROLINK-II Commands
(Manual No.: SIEP S800000 54)

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

* Rotational direction of servomotor

* Overtravel

4.4.3 Electronic Gear
4.3.2 Overtravel
4.3.2 Overtravel

Save these settings (step 5).

If saving the settings in the controller, use the PRM_WR command.
If saving the settings in the SERVOPACK, use the PPRM_WR com-
mand.

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

2V Series User’s Manual
MECHATROLINK-II Commands

(Manual No.: SIEP S800000 54)

Run the servomotor at low speed.
<Example using a positioning command>
Command used: POSING
Command setting: Option = 0, Positioning position =10000 (If using
the absolute encoder, add 10000 to the present position), rapid traverse
speed= 400

Check the following points while running the servomotor at low speed

(step 8).

* 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.

4.3.1 Servomotor Rotation Direction
8.4 Troubleshooting Malfunction
Based on Operation and Conditions
of the Servomotor

n Operation
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4.4.3 Electronic Gear

4.4.3 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

I I TT I | AV

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

When the Electronic Gear is Not Used:

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

@ Calculate the required reference units.
131072 reference units is 1 revolution. Therefore, 10/6 x 131072 = 218453.33+- reference units.

(@ 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 pm),
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

4-20
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(1) Electronic Gear Ratio

Set the electronic gear ratio using Pn20E and Pn210.

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

. . B
Electronic gear ratio: e

Pn20E

Encoder resolution

m

Encoder Resolution

Pn210

X —

~ Travel distance per load n

shaft revolution (reference units)

Encoder resolution can be checked with servomotor model designation.
SGM7M -O00000O0O0

SGMMV -0O0000000

Symbol

Specification

Encoder Resolutions

3 20-bit absolute

1048576

Symbol

Specification

Encoder Resolutions

2 17-bit absolute

131072

o

IMPORTANT

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

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

(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-bit encoder

Reference unit: 0.005 mm
Load shaft

\

Gear ratio

150 Pulley diameter:

100 mm
17-bit encoder

Check machine specifica-

* Ball screw pitch: 6 mm

Rotation angle per revolu-

Pulley diameter: 100 mm
(pulley circumference: 314

1 . . tion: 360°
tions. * Gear ratio: 1/1 . mm)
Gear ratio: 1/100 « Gear ratio: 1/50
2 1(1:11:0011( the encoder reso- | 131695 (17.pir) 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 pm) (5 um)
Calculate the travel dis-
4 |tance per load shaft revo- | 6 mm/0.001 mm=6000 360°/0.01°=36000 314 mm/0.005 mm=62800
lution. (Reference unit)
5 |Calculate the electronic | g 131072 1 |B 131072 100 | B 131072 50
ear ratio T A s X A = X
g : A 6000 1 A 36000 1 |A 62800 1
6 | Set parameters Pn20E: 131072 Pn20E: 13107200 Pn20E: 6553600
P ’ Pn210: 6000 Pn210: 36000 Pn210: 62800

n Operation
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4.5.1 Motor Information

4.5

4.5.1

Test Without Motor Function

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

SERVOPACK
Referenc_:e
4

Simulates the operation
without motor.

Response

)% & " i
%X Response |i

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

. When e
Parameter Meaning Enabled Classification
n.LIodo . Disables the test without a motor.
Pn00C [Factory setting] After restart Setup
n.OO0O01 Enables the test without a motor.

Motor Information

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

Motor Connected

If a motor is connected, the information from the connected motor is used for the motor and encoder informa-
tion. The set values of Pn00C.1 and Pn00C.2 are not used.

Motor Not Connected

The virtual motor information that is stored in the SERVOPACK is used. The set values of Pn00C.1 and
Pn00C.2 are used for the encoder information.

Encoder Resolution

The encoder information for the motor is set in Pn00C.1.

. When e
Parameter Meaning Enabled Classification
n.c00o0 Sets 13 bits as encoder resolution for the test without a
Factory setting] | motor.
Pn00C [ y 9l After restart | Setup
Sets 20 bits as encoder resolution for the test without a
n.O0O10
motor.
B Encoder Type
The encoder information for the motor is set in Pn00C.2.
. When e
Parameter Meaning Enabled Classification
n.JoO0d Sets an incremental encoder as encoder type for the test
Factory settin without a motor.
Pn00C [ y 9l After restart | Setup
Sets an absolute encoder as encoder type for the test
n.0oo without a motor.




4.5 Test Without Motor Function

4.5.2

B Rated Motor Speed and Maximum Motor Speed

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

Motor Position and Speed Responses

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

* Servomotor position

* Servomotor speed

However, the load model will be a rigid system with the moment of inertia ratio that is set in Pn103.

n Operation
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4.5.3 Limitations

4.5.3 Limitations

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

* Brake output signal (The brake output signal can be checked with the I/O signal monitor function of the Sig-
maWin+.)
* Items marked with "X" in the following utility function table.

Can be
Fn No. Contents used or not
Motor not Motor
connected | connected
Fn0O0O | Alarm history display O O
Fn002 |JOG operation O O
Fn003 | Origin search O O
Fn004 | Program JOG operation O O
Fn005 |Initializing parameter settings O O
Fn006 | Clearing alarm history O O
Fn0O08 | Absolute encoder multiturn reset and encoder alarm reset X O
FnOOC | Offset adjustment of analog monitor output O O
FnOOD | Gain adjustment of analog monitor output O O
FnOOE | Automatic offset-signal adjustment of the motor current detection signal X O
FnOOF | Manual offset-signal adjustment of the motor current detection signal X O
Fn010 | Write prohibited setting O O
FnO11 Servomotor model display O O
Fn012 | Software version display O O
Fn013 Multiturn limit value setting change when a multiturn limit disagreement alarm % o
occurs
FnO1B | Vibration detection level initialization X X
FnO1E | Display of SERVOPACK and servomotor ID O O
Fn030 | Software reset O O
Fn200 | Tuning-less levels setting X X
Fn201 Advanced autotuning X X
Fn202 | Advanced autotuning by reference X X
Fn203 | One-parameter tuning X X
Fn204 | Anti-resonance control adjustment function X X
Fn205 Vibration suppression function X X
Fn206 |EasyFFT X X
Fn207 | Online vibration monitor X X

Note: O: Can be used
X : Cannot be used
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4.6

4.6.1

Limiting Torque

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

Limiting Method ‘ot Reference
g Description Section
Internal torque limit Always limits torque by setting the parameter. 4.6.1
External torque limit Limits torque by input signal from the host controller. 4.6.2

Torque limit with P_ TLIM,

N TLIM & Limits torque by using the P TLIM and N_TLIM commands. -
commands

Torque limit with P_CL/
N_CL signals of OPTION Combines torque limit methods by using an external input and
Field and P TLIM/N_TLIM |P_TLIM and N_TLIM commands.

*
commands

*  For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
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] [Torque] L
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
imi Speed Positi T
Reverse Torque Limit [Speed| [Position| [Torque| Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402 and Pn403 are too low, the torque may be insufficient for acceleration or deceleration of the
Servomotor.

Torque waveform

No Internal Torque Limit

(Maximum torque can be output) Internal Torque Limit

‘::Maximum torque a Limiting torque
Speed Speed
H <

Pn402

I T R

—~~y
—

n Operation
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4.6.2 External Torque Limit

4.6.2

External Torque Limit

Use this function to limit torque by inputting a signal from the host controller at specific times during machine
operation. For example, some pressure must continually be applied (but not enough to damage the workpiece)
when the robot is holding a workpiece or when a device is stopping on contact.

(1)

Input Signals

Use the following input signals to limit a torque by external torque limit.

Signal Connector . . o

Type Name Pin Number Setting Meaning Limit value
ON - The smaller value of these set-
(closed) Forward external torque limit ON tings: Pnd02 or Pn404

Input | /P-CL Must be allocated —
OFF Forward external torque limit Pn402
(open) OFF
ON . The smaller value of these set-
(closed) Reverse external torque limit ON tings: Pn403 or Pn405

Input | /N-CL Must be allocated —
OFF Reverse external torque limit Pn403
(open) OFF

Note: Use parameter PnS0B.2 and Pn50B.3 to allocate the /P-CL signal and the /N-CL signal for use. For details, refer to
3.3.1 Input Signal Allocations.

(2)

Related Parameters

Set the following parameters for external torque limit.

Forward Torque Limit [Speed]| [Position] [Torque] L
Classification
Pn402 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Reverse Torque Limit [Speed] [Position] [Torque] _—
Classification
Pn403 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Forward External Torque Limit [Speed] [Position] [Torque| L
Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup
Reverse External Torque Limit [Speed] [Position] [Torque] _—
Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup

The setting unit is a percentage of the rated torque.

Note: If the settings of Pn402, Pn403, Pn404, and Pn405 are too low, the torque may be insufficient for acceleration or
deceleration of the servomotor.



4.6 Limiting Torque

(3) Changes in Output Torque during External Torque Limiting

The following diagrams show the change in output torque when the internal torque limit is set to 800%.

In this example, the servomotor rotation direction is Pn000.0 = 0 (Sets CCW as forward direction).

/P-CL
OFF ON
PR4024- = - - - - e Pn4024--------- - me oo
) Speed Speed
Pn404-fm=— - - - - - - - - - \---------
OFF . .
Torque Torque
Pnd03—-----=-----=---=------- Pn403-----------------------
/N-CL
T PRA024- = - m - e
)\ Speed Speed
PN404 ey - = = = = - - - - -
ON 0 0
Pn405—-------=--=--=---- <~/ —I Pn405=----=-=----=-~--= - —I
Torque / " Torque/
PR403 - - === === === mmmmmmm— o 207:1o1c 1 R

4.6.3 Checking Output Torque Limiting during Operation

The following signal can be output to indicate that the servomotor output torque is being limited.

. Connector . .
Type Signal Name Pin Number Setting Meaning
ON (closed) iStzl('ivomotor output torque is being lim-
Output  |/CLT Must be allocated S ' —
ervomotor output torque 1s not bein,
OFF (open) limited. P ¢

Note: Use parameter Pn50F.0 to allocate the /CLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.

n Operation
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4.7.1 Connecting the Absolute Encoder

4.7

4.7.1

Absolute Encoders

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.

; When .
Parameter Meaning Enabled Classification
n.000O0
. Uses the absolute encoder as an absolute encoder.
Pn002 |[Factory setting] After restart Setup
n.O0100 Uses the absolute encoder as an incremental encoder.

The SEN signal and battery are not required when using the absolute encoder as an incremental encoder.

Connecting the Absolute Encoder

The following diagram shows the connection between a servomotor with an absolute encoder, the SERVO-
PACK, and the host controller.

SERVOPACK
Absolute encoder
1
CNZ2
ps ) 5
C PS.) 6
SN75ALS174
output line driver or
the equivalent
A PG5V, 1
C PGOV,) 2
BAT (+)*2,) 3
Gl BAT()*2)) 4
K
[|]_|J R Connector
Battery shell
(Shell) t
®1, : represents shielded twisted-pair wires.
M

g’

*2.  When using an absolute encoder, provide power by installing an encoder cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.

ified by Yaskawa.

o When using an absolute encoder, use the encoder cable with a battery case that is spec-
For details, refer to the 2V Series Product Catalog (Catalog No.: KAEP S800000 42).

IMPORTANT




4.7 Absolute Encoders

4.7.2 Absolute Data Request (SENS ON Command)

The Turn Encoder Power Supply ON command (SENS_ON) must be sent to obtain absolute data as an output
from the SERVOPACK.

The SENS_ON command is sent at the following timing.

on \

SERVOPACK control . *

power supply OEF [« 5 seconds max. \ OFF
i ! ON (Normal status) \

ALM signal OFF '

(Alarm status) OFFE / OFF

SENS_ON 5 ON / /

(Turn Encoder Power !

Supply ON) OFF; /[ OFF
s on |

Servomotor power OFFE 1 { OFF

Approx. 560 ms max.

<€ >

- J
Y

The servomotor will not be turned ON even if the SV_ON command is received during this interval.

#*  Send the SENS OFF command to turn OFF the control power supply.

H Operation
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4.7.3 Battery Replacement

4.7.3

Battery Replacement

If the battery voltage drops to approximately 2.7 V or less, an absolute encoder battery error alarm (A.830) or
an absolute encoder battery error warning (A.930) will be displayed.

If this alarm or warning is displayed, replace the batteries using the following procedure.

Use Pn008.0 to set either an alarm (A.830) or a warning (A.930).

. When ——
Parameter Meaning Enabled Classification
n.000O00 Outputs the alarm A.830 when the battery voltage
[Factory setting] | drops.
Pn008 . After restart Setup
Outputs the warning A.930 when the battery voltage
n.O00O01 drops

» If Pn008.0 is set to 0, alarm detection will be enabled for 4 seconds after the ALM signal outputs max. 5 sec-
onds when the control power is turned ON.
No battery-related alarm will be displayed even if the battery voltage drops below the specified value after
these 4 seconds.

* [f Pn008.0 is set to 1, alarm detection will be always enabled after the ALM signal outputs max. 5 seconds
when the control power supply is turned ON.

ON
Control power OFF
ALM 7
Alarm status | | Normal status

i 5 s max. i 4s I i

| ! :

: I/ Battery \_!
Alarm A.830 : /\/(ﬂm
(Pn008.0 = 0) : I \\(monitored

! i

! i

I I
Warning A.930 | i Battery voltage
(Pn008.0=1) being monitored




4.7 Absolute Encoders

(1) Battery Replacement Procedure
1. Turn ON the control power supply of the SERVOPACK only.

2. Open the battery case cover.

Open the cover.

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

To the SERVOPACK

4. Close the battery case cover.

Close the cover.

- ~

5. After replacing the battery, turn OFF the control power supply to clear the absolute encoder battery error

alarm (A.830).

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

D

IMPORTANT

If the SERVOPACK control power supply is turned OFF and the battery is disconnected
(which includes disconnecting the encoder cable), the absolute encoder data will be
deleted.

H Operation
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4.7.4 Absolute Encoder Setup

4.7.4 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

(1) 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.

(2) Preparation

The following conditions must be met to setup the absolute encoder.
 The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servomotor power must be OFF.

(3) Operating Procedure

Use the following procedure.

This setting can be performed using the adjustment command (ADJ). For details, refer to 2V Series User’s
Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).

1. Make sure that the motor power is OFF.

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

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

Absolute Encoder Warning

A WARNING

The Absolute Encoder Setup function resets the multi-tum
amount of the connected seral-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 machine 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 point of the machine after completing

Continue absolute encoder setup processing?

| Continue | Cancel |

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



4.7 Absolute Encoders

3.

Click Continue.
The Absolute encoder Setup box will appear.

tup AXISHZ

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 CFF and the encoder
cable removed

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

Alanm name Mormal

| Execute setting |

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

Click Execute setting.

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

cation

A CAUTION

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

Continue processing?

I H
| Continug | Gancel |

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

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

Serd O now.
l Turn the Serwo OFF whean resatting the absolute ancoder,

Click OK to return to the main window.

<If Setup Completes Normally>

Completion Warning Message

A CAUTION

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

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

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.

H Operation
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4.7.4 Absolute Encoder Setup

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

The multiturn limit setting is used in position control applications for a turntable or other rotating device. For
example, consider a machine that moves the turntable in the following diagram in only one direction.
Turntable

Gear

Servomotor

Because the turntable moves in only one direction, the upper limit for revolutions that can be counted by an
absolute encoder will eventually be exceeded. The multiturn limit setting is used in cases like this to prevent
fractions from being produced by the integral ratio of the motor revolutions and turntable revolutions.

For a machine with a gear ratio of n:m, as shown above, the value of m minus 1 will be the setting for the mul-
titurn limit setting (Pn205).

Multiturn limit setting (Pn205) = m-1

The case in which the relationship between the turntable revolutions and motor revolutions is m = 100 and n =
3 is shown in the following graph.

Pn205 is set to 99.

Pn205=100-1=99

9 —
8 —
7L Table rotations —
6l \ —_—
Table 5| — Rotational
rotations 4| Rotational data ~ =— / Set value of Pn205 = 99 serial data
3F & Lo— e e 100
2 B - ‘< Ld i - - s - - 50
1| e et JPhe JPie
- - - - \\
0 ((
100 200 300 0
Motor rotations
Multiturn Limit Setting [Speed ]| [Position] [Torque ] L
Classification
Pn205 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 Rev 65535 After restart Setup

Note: This parameter is valid when the absolute encoder is used.

The range of the data will vary when this parameter is set to anything other than the factory setting.
1. When the motor rotates in the reverse direction with the rotational data at 0, the rotational data will change
to the setting of Pn205.

2. When the motor rotates in the forward direction with the rotational data at the Pn205 setting, the rotational
data will change to 0.

n Operation
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4.7.6 Multiturn Limit Disagreement Alarm (A.CCO0)

Set the value, the desired rotational amount -1, to Pn205.

4.7.6

(1)

(2)

4-36

Factory Setting (= 65535) Other Setting (65535)
+32767 Pn205 setting value — /| Forward Reverse
T Forward Reverse
Rotational 0 ‘ /‘ /‘
data Rotational
data
Motor rotations —»
-32768 Motor rotations —

Multiturn Limit Disagreement Alarm (A.CCO0)

When the multiturn limit set value is changed with parameter Pn205, a multiturn limit disagreement alarm
(A.CCO0) will be displayed because the value differs from that of the encoder.

Alarm Alarm Name Alarm Output Meaning
Display
. R Different multiturn limits have been set in the
A.CCO Multiturn Limit Disagreement 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 Pn205.

Preparation

The following condition must be met to clear the alarm and change the multiturn limit value.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

This setting can be performed with the adjustment command (ADJ).

For information the adjustment command (ADJ), refer to 2-V Series User’s Manual MECHATROLINK-IT

Commands (Manual No.: SIEP S800000 54).

1. In the SigmaWin+ main window, click Setup — Set Absolute Encoder — Multi-Turn Limit
Setting.
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 maching system is 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.
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2. Click Continue.

The Multi-Turn Limit Setting box will appear.

@ Multi—turn Limit Setting

[dutti-turn Limit Setting Change

Pn205:Multiturm Limit Setting

65535 [Rev] B [Rev]

{ 0-85535 )

Witing into
the Servopack

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

@ Multi—turn Limit Setting

Multi-turn Limit Setting Change

Pn205:kultitum Limit Setting

65535 [Rev] B> [18558 [Rev]

( 0-85535 )

WWriting into
the Servopack

gl

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

Multi—turn Limit Setting

A

Multi-turn imit value was changed

The following procedure is needed to operate with changing

the hMulti-tum limit.
1. Close this function program.

2 "ACCO Multi-turn Limit Disagreemeant” is occurred
when the power of the Servopack {control) is cycled.

3 Select "Multi-turn Limit Setting function™ again

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

5. Cycle power again Multi-turn limit change is completed,

through these procedures

5. Click OK and the settings are changed to the new ones.

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

H Operation
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4.7.6 Multiturn Limit Disagreement Alarm (A.CCO0)

7. 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.

@ 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 posttion data of the maching system is changed and
it is very dangerous.

Do you want to continue the process?

Cancel |

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 servomotor.

FPn205: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

A 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 tumed on.

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.
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4.7.7

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 Pn808 to make the setting. After the SENS_ON command is received by
MECHATROLINK communications, this parameter will be enabled.

Pnso08 Setting Range

Absolute Encoder Origin Offset
Setting Unit Factory Setting When Enabled

Classification

-1073741823 to
1073741823

1 reference unit

0

Immediately

Setup

<Example>

If the encoder position (X) is set at the origin of the machine coordinate system (0), Pn808 = X.

Machine coordinate
system position
(APOS)

' Pn808 :

' Origin
s
~

|

er position

Encoder position

Encoder position: Origin

: ¢ ( Encod

H Operation
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4.8.1 Servo Alarm Output Signal (ALM)

4.8

4.8.1

(2)

4.8.2

Other Output Signals

This section explains other output signals.
Use these signals according to the application needs, e.g., for machine protection.

Servo Alarm Output Signal (ALM)

This section describes signals that are output when the SERVOPACK detects errors and resetting methods.

Servo Alarm Output Signal (ALM)
This signal is output when the SERVOPACK detects an error.

Configure an external circuit so that this alarm output turns OFF the main circuit power
o supply for the SERVOPACK whenever an error occurs.
IMPORTANT
Signal Connector . :
Type Name Pin Number Setting Meaning

ON (closed) Normal SERVOPACK status

Output |ALM CN1-4
OFF (open) SERVOPACK alarm status

Alarm Reset Method

If a servo alarm (ALM) occurs, use one of the following methods to reset the alarm after eliminating the cause
of the alarm.

If the alarm is reset and operation continued without eliminating the cause of the alarm, it

o Be sure to eliminate the cause of the alarm before resetting it.
may result in damage to the equipment or fire.

IMPORTANT

Resetting Alarms by Sending Clear Warning or Alarm Command (ALM_CLR)

For details, refer to 2-V Series User’s Manual, MECHATROLINK-II Commands (Manual No.: SIEP S800000
54).

Warning Output Signal (/WARN)

This signal is for a warning issued before the occurrence of an alarm.
Refer to 8.2.1 List of Warnings.

Signal Specifications

Signal Connector Pin . .
Type Name Number Setting Meaning
ON (closed) Warning status
Output  |/WARN | Must be allocated
OFF (open) Normal status

Note: Use parameter Pn50F.3 to allocate the /WARN signal for use. For details, refer to 3.3.2 Output Signal Alloca-
tions.




4.8 Other Output Signals

4.8.3

(1)

4.8.4

Rotation Detection Output Signal (/TGON)

This output signal indicates that the servomotor is rotating at the speed set for Pn502 or a higher speed.

Signal Specifications

Signal Connector Pin

Name Number Setting Meaning

Type

Servomotor is rotating with the motor speed above

ON (closed) the setting in Pn502.

Output |/TGON | Must be allocated

Servomotor is rotating with the motor speed below

OFF (open) the setting in Pn502.

Note: Use parameter Pn5S0E.2 to allocate the /TGON signal for use. For details, refer to 3.3.2 Qutput Signal Alloca-
tions.

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

Rotation Detection Level [Speed| [Position] [Torque] o
Classification
Pn502 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min~! 20 Immediately Setup

Servo Ready Output Signal (/S-RDY)
This signal is turned ON when the SERVOPACK is ready to accept the servo ON (SV_ON) command.

The /S-RDY signal is turned ON under the following conditions.

* The main circuit power supply is ON.

* No servo alarms

¢ The Turn Encoder Power Supply ON (SENS_ON) command is received. (When an absolute encoder is
used.)

« If an absolute encoder is used, the output of absolute data to the host controller must have been completed
when the SENS ON command is received.

Signal Specifications

Signal Connector Pin

Type Name Number Setting Meaning

The SERVOPACK is ready to accept the SV_ON

ON (closed) command.

Output |/S-RDY | Must be allocated

The SERVOPACK is not ready to accept the

OFF (open) SV_ON command.

Note: Use parameter Pn5S0E.3 to allocate the /S-RDY signal for use. For details, refer to 3.3.2 Output Signal Allocations.

n Operation
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4.8.5 Speed Coincidence Output Signal (/V-CMP)

4.8.5 Speed Coincidence Output Signal (/V-CMP)

The speed coincidence output signal (/V-CMP) is output when the actual servomotor speed is the same as the
reference speed. The host controller uses the signal as an interlock. This signal is the output signal during
speed control.

Type ﬁ'gr?]ael Corlw\lnuencitt())éer Setting Meaning
ON (closed) Speed coincides.
Output |/V-CMP Must be allocated —
OFF (open) Speed does not coincide.

Note: Use parameter Pn50E.1 to allocate the /V-CMP signal for use. Refer to 3.3.2 Output Signal Allocations for details.

Speed Coincidence Signal Output Width Speed
P 9 P Classification
Pn503 Setting Range Setting Unit Factory Setting When Enabled
0 to 100 1 min’! 10 Immediately Setup

The /V-CMP signal is output when the difference between the reference speed and actual motor speed is below
this setting.

Motor speed o
/A A
A77
e Pn503
S * A
A/
Pz //
,/,/ Reference speed
Y4
,/’,/’ /V-CMP is output in
y 4 this range.
/,,
<Example>
The /V-CMP signal is output at 1900 to 2100 min! if the Pn503 is set to 100 and the reference speed is 2000
|
min”.
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4.8.6

Positioning Completed Output Signal (/COIN)

This signal indicates that servomotor movement has been completed during position control.

When the difference between the number of references output by the host controller and the travel distance of
the servomotor (position error) drops below the set value in the parameter, the positioning completion signal
will be output.

Use this signal to check the completion of positioning from the host controller.

Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Positioning has been completed.
Output | /COIN Must be allocated —
OFF (open) Positioning is not completed.

Note: Use parameter Pn50E.O to allocate the /COIN signal for use. Refer to 3.3.2 Output Signal Allocations for details.

Pn522

Positioning Completed Width Positi
9 P Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 1073741824 1 reference unit 7 Immediately Setup

The positioning completed width setting has no effect on final positioning accuracy.

Reference
Motor speed [Motor speed
Pns22  'Me
Position error
t ‘Time
/COIN - L Effective at ON (close).
Time

Note: If the parameter is set to a value that is too large, a positioning completed signal might be output if the position error
is low during a low speed operation. This will cause the positioning completed signal to be output continuously. If

this signal is output unexpectedly, reduce the set value until it is no longer output.

If the position error is kept to a minimum when the positioning completed width is small, use Pn207.3 to

change output timing for the /COIN signal.

Parameter

Name

Meaning

When
Enabled

Classification

Pn207

n.0O00O0O
[Factory setting]

n. 1000

n.2000

/COIN Output
Timing

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

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

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

After restart

Setup

n Operation
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4.8.7 Positioning Near Output Signal (/NEAR)

4.8.7 Positioning Near Output Signal (/NEAR)

Before confirming that the positioning completed signal has been received, the host controller first receives a
positioning near signal and can prepare the operating sequence after positioning has been completed. The time
required for this sequence after positioning can be shortened.

This signal is generally used in combination with the positioning completed output signal.

Signal Connector . .
Type Ngme Pin Number Setting Meaning

ON (closed) Thq servomotor has reached a point near to

positioning completed.
Output /NEAR Must be allocated -

The servomotor has not reached a point near

OFF (open) e
to positioning completed.

Note: Use parameter Pn510.0 to allocate the /NEAR signal for use. Refer to 3.3.2 Output Signal Allocations for details.

NEAR Signal Width Positi
9 Classification
Pn524 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 1073741824 Immediately Setup

The positioning near signal (/NEAR) is output when the difference between the number of references output
by the host controller and the travel distance of the servomotor (position error) is less than the set value.

~ / Motor speed

—Pn524 —Pn522 Time

Motor speed (Rgfe_rence

Position error

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

O T 4 ééTime

INEAR J |—T|—me Effective at ON (close).
ICOIN | — Effective at ON (close).
Time

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

4.8.8 Speed Limit Detection Signal (/VLT)

This function limits the speed of the servomotor to protect the machine.

A servomotor in torque control is controlled to output the specified torque, but the motor speed is not con-
trolled. Therefore, if an excessive reference torque is set for the load torque on the machinery side, the speed
of the servomotor may increase greatly. If that may occur, use this function to limit the speed.

Note: The actual limit value of motor speed depends on the load conditions of the servomotor.

With No Speed Limit With Speed Limit

Danger of damage due to Motor speed
Motor speed critical speed. P
Maximum speedf--------

/ Safe operation with
/ l_ speed limit.

Limiting speed

Time

Time

Refer to the following parameters for speed limit.
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(1) Signals Output during Servomotor Speed Limit

The following signal is output when the motor speed reaches the limit speed.

(2)

Signal Connector " .
Type Name Pin Number Setting Meaning
ON (closed) Servomotor speed limit being applied.
Output /VLT Must be allocated — . .
OFF (open) Servomotor speed limit not being applied.

Note: Use parameter Pn50F.1 to allocate the /VLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.

Speed Limit Setting

Select the speed limit mode with Pn002.1.

Parameter Meaning E\;Vahbei\g d Classification
n.00oo VLIM (_the speed limit value duri_ng torque control) is
[Factory setting] not .avgllable. Uses thg Yalue set in Pn407 as the speed
Pn002 limit (internal speed limit function). After restart Setup
n.0010 \./L¥M operates as the speed limit value (external speed
limit function).

Internal Speed Limit Function

If the internal speed limit function is selected in Pn002.1, set the limit of the maximum speed of the servomo-
tor in Pn407. The limit of the speed in Pn408.1 can be either the maximum speed of the servomotor or the
overspeed alarm detection speed. Select the overspeed alarm detection speed to limit the speed to the maxi-
mum speed of the servomotor or the equivalent.

Speed Limit During Torque Control T
P g tor Classification
Pn407 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 10000 Immediately Setup

Note: The servomotor’s maximum speed or the overspeed alarm detection speed will be used when the setting in this
parameter exceeds the maximum speed of the servomotor used.

Parameter Meaning E\rl1vahbeig d Classification
n.0000 Uses the smaller value of the maximum motor speed
[Factory setting] | and the value of Pn407 as the speed limit value.
Pn408 After restart Setup
n 0010 Uses the smaller value of the overspeed alarm detec-
' tion speed and the value of Pn407 as speed limit value.

B External Speed Limit Function

If the external speed limit function is selected in Pn002.1, the motor speed is controlled by the speed limit

value (VLIM). For details, refer to 2-V Series User’s Manual, MECHATROLINK-II Commands (Manual No.:

SIEP S800000 54).

n Operation
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4.8.8 Speed Limit Detection Signal (/VLT)
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5.1 Type of Adjustments and Basic Adjustment Procedure

5.1

5.1.1

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. The SigmaWin+ is required to make adjust-
ments.

Utility Function for . Applicable Control
Adjustment Otz Method

This function is enabled when the factory settings are used. This
function can be used to obtain a stable response regardless of the | Speed and Position
type of machine or changes in the load.

Tuning-less
Levels Setting (Fn200)

The following parameters are automatically adjusted using inter-
nal references in the SERVOPACK during automatic operation.
* Moment of inertia ratio

Advanced Autotuning * Gains (position loop gain, speed loop gain, etc.)

(Fn201) « Filters (torque reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

* Vibration suppression function

Speed and Position

The following parameters are automatically adjusted with the
position reference input from the host controller while the
machine is in operation.

Advanced Autotuning by * Gains (position loop gain, speed loop gain, etc.)
Reference (Fn202) « Filters (torque reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

* Vibration suppression function

Position

The following parameters are manually adjusted with the position
or speed reference input from the host controller while the
machine is in operation.

* Gains (position loop gain, speed loop gain, etc.) Speed and Position
« Filters (torque reference filter, notch filter)
* Friction compensation

* Anti-resonance control adjustment function

One-parameter Tuning
(Fn203)

Anti-Resonance Control

Adjustment Function This function effectively suppresses continuous vibration. Speed and Position
(Fn204)

Vibration Suppression This function effectively suppresses residual vibration if it occurs Position

Function (Fn205) when positioning.

n Adjustments
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5.1.2 Basic Adjustment Procedure

5.1.2 Basic Adjustment Procedure

The basic adjustment procedure is shown in the following flowchart. Make suitable adjustments considering
the conditions and operating requirements of the machine.

( Start adjusting servo gain. )

A
(1)Adjust using Tuning-less Function.
Runs the servomotor without any adjustments.

Refer to 5.2 Tuning-less Function.

Yes
Completed.

No

(2) Adjust using Advanced Autotuning.

Automatically adjusts the moment of inertia ratio, gains, and filters
with internal references in the SERVOPACK.

Refer to 5.3 Advanced Autotuning (Fn201).

!

Yes
Completed.

No

(3) Adjust using Advanced Autotuning by Reference.
Automatically adjusts gains and filters with user reference inputs.

Refer to 5.4 Advanced Autotuning by Reference (Fn202).

Yes
Completed.

No

(4) Adjust using One-parameter Tuning.
> Manually adjusts gains and filters.
Position loop gain, speed loop gain, filters, and friction compensation
adjustments are available.
Referto 5.5 One-parameter Tuning (Fn203).

Yes
Completed.

No

Continuous vibration occurs.

Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to 5.6 Anti-Resonance Control Adjustment Function (Fn204).
Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression Function.

Refer to 5.7 Vibration Suppression Function (Fn205).

Results OK?

Yes

4

Completed.



5.1 Type of Adjustments and Basic Adjustment Procedure

5.1.3

(2)

Monitoring Operation during Adjustment

While adjusting the servo gain, always monitor the operating status of the machine and the signal waveform.
Connect a measurement instrument, such as a memory recorder, to the SERVOPACK to monitor the signal
waveform.

The settings and parameters that are related to monitoring the analog signal are described in the following sec-
tions.

Connecting the Measurement Instrument

Use the external monitor connector (CN5) on the SERVOPACK to connect the measurement instrument. The
devices and cables that are required for connection are listed below.

* Analog monitor unit (model: JUSP-PC001-E)

* Analog monitor unit connection cable (model: JZSP-CF1S06-A3-E)

* Analog monitor cable (model: JZSP-CAO1-E)

Connection examples are shown below.

Anal . )

Connection mr:;i?gr White Measuring probe

cable for analog unit Cable for
i monitor unit analog monitor Black M .
: easuring
| = :{::@i:ﬂ -—p «EEE — Probe GND instrument”
i Red Measuring probe

Black |
Probe GND

*  Measuring instrument is not included.

Line Color Signal Name Factory Setting
White Analog monitor 1 Torque reference: 1 V/100% rated torque
Red Analog monitor 2 Motor speed: 1 V/1000 min™!

Black (2 lines) GND Analog monitor GND: 0 V
Monitor Signal

The shaded parts in the following diagram indicate analog output signals that can be monitored.

! e
r~-1Position error
i

-

SERVOPACK
Torque l CNGA/CN6B | Speedfeedforward | [ Torque feedforward |
reference i
Speed Position ref d Speed ref
reference [ Position re erence spee | peed reference
»| Speed === Position e e | Torque
" | conversion E amplifier error ' Active gain| | | reference
Positi Position loop : : CN4
osition ! ! |
reference Electronic| | Backlash I+O : »| Error K r 3+. Speed | I+ "1 | current M Load
L | gear compensation _A counter P T loop 1 loop
- T [ (U/VIW)
i + 7
1 + =
| o [ el
! - ear speed |—
! 9 Speed ENC
: Error conversion L
i counter

Positioning completed

oo | Completion of position reference
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5 Adjustments

5.1.3 Monitoring Operation during Adjustment

The following signals can be monitored by selecting functions with parameters Pn006 and Pn007.
Pn006 is used for analog monitor 1 and Pn007 is used for analog monitor 2.

Description
Parameter - - -
Monitor Signal Unit Remarks
n.00000
[PnOO7 . - o1 -
Factory Motor rotating speed 1 V/1000 min
Setting]
n.0001 Speed reference 1 V/1000 min’! -
n.00002
[Pn0O06 0 _
Factory Torque reference 1 V/100% rated torque
Setting]
n.O0O03 | Position error 0.05 V/1 reference unit |0 V at speed/torque control
n. 000004 Position amplifier exror O.QS V/1 encoder pulse | Position error after electronic
unit gear conversion
Pn006 n.0005 Position reference speed 1 V/1000 min™! -
Pn007 |n.0J0O06 B B
n 000007 Reserved (Do not use.)
Positioning completed:
n.O008 | Positioning completed 5 V. o Completion indicated by out-
Positioning not com- put voltage.
pleted: 0 V
n.00009 Speed feedforward 1 V/1000 min’! -
n.OOO0A | Torque feedforward 1 V/100% rated torque -
) Lo Ist gain: 1 V Gain type indicated by output
n.O0O0B | Active gain 2nd gain: 2 V voltage.
. . Completed: 5V Completion indicated by out-
n.O00OO0C | Completion of position reference Not completed: 0V put voltage.
n.O0O0D | Reserved (Do not use.) - -

*  Refer to 5.8.1 Switching Gain Settings for details.



5.1 Type of Adjustments and Basic Adjustment Procedure

(3) Setting Monitor Factor

The output voltages on analog monitors 1 and 2 are calculated by the following equations.

Analog monitor 1 output voltage = (-1) X (

Analog monitor 2 output voltage = (-1) X (

<Example>
Analog monitor output at n.JO00 (motor rotating speed setting)

When multiplier is set to x 1:

Analog monitor
output voltage [V]

(Pn007=n.00010])

(Pn552)
(Pn553)

Signal selection x Multiplier + Offset voltage [V] )
(Pn006=n.000101) )

Signal selection X Multiplier + Offset voltage [V] )

(Pn550

(Pn551)

When multiplier is set to x 10:

Analog

monitor

output voltage [V]

---------------------- +10 V (approx.)
+8V
+6 V +6V
+6000  Motor speed +600 +800 Motor speed
-6000 [min-1] -800 -600 [min-1]
BV 6V
-8V
-10 V (approx.) [T
Note: Linear effective range: within + 8 V
Output resolution: 16-bit
(4) Related Parameters
Use the following parameters to change the monitor factor and the offset.
Analog Monitor 1 Offset Voltage [Speed]| [Position| [Torque] _—
Classification
Pn550 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [Speed]| [Position] [Torque] L
Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor Magnification (x 1) [Speed]| [Position] [Torque] L
Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 x 0.01 100 Immediately Setup
Analog Monitor Magnification (x 2) [Speed]| [Position| [Torque] L
Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 % 0.01 100 Immediately Setup
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5.1.4 Safety Precautions on Adjustment of Servo Gains

5.1.4

Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

« If adjusting the servo gains, observe the following precautions.
* Do not touch the 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.

Overtravel Function

Set the overtravel function. For details on how to set the overtravel function, refer to 4.3.2 Overtravel.

Torque Limit

The torque limit calculates the torque required to operate the machine and sets the torque limits so that the out-
put torque will not be greater than required. Setting torque limits can reduce the amount of shock applied to
the machine when troubles occur, such as collisions or interference. If a torque limit is set lower than the value
that is needed for operation, overshooting or vibration can be occurred.

For details, refer to 4.6 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.

If this alarm level is set to a suitable value, the SERVOPACK will detect an excessive position error and will
stop the servomotor if the servomotor does not operate according to the reference. The position error indicates
the difference between the position reference value and the actual motor position.

The position error can be calculated from the position loop gain (Pn102) and the motor speed with the follow-
ing equation.

Motor Speed [min™'] Encoder Resolution*1 % Pn210
60 Pn102 [0.1/s]/10*2 Pn20E
» Excessive Position Error Alarm Level (Pn520 [1 reference unit])

Position Error [reference unit] =

Max. Motor Speed [min'l] Encoder Resolution™! Pn210 12102
60 X “pn102 [0.1s)102 < pnop <202

*1. Referto 4.4.3 Electronic Gear.
*2.  To check the Pn102 setting, change the parameter display setting to display all parameters (Pn00B.0 = 1).

Pn520 >

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.

The following example outlines how the maximum limit for position deviation is calculated. These conditions
apply.

* Maximum speed = 6000

* Encoder resolution = 131072 (17 bits)

« Pn102 = 400
Pn210 1
*"Pn20E 1



5.1 Type of Adjustments and Basic Adjustment Procedure

Under these conditions, the following equation is used to calculate the maximum limit (Pn520).

6000 131072 1
Pn520 = x X — X
60 400/10 1
= 327680 x 2
= 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).

B Related Parameter
Excessive Position Error Alarm Level Position
Classification
Pn520 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 1 reference unit 5242880 Immediately Setup
B Related Alarm
Alarm .
Display Alarm Name Meaning
A.d00 Position Error Overflow | Position errors exceeded parameter Pn520.

Vibration Detection Function

Set the vibration detection function to an appropriate value with the vibration detection level initialization
(FnO1B). For details on how to set the vibration detection function, refer to 6.15 Vibration Detection Level
Initialization (Fn01B).

Excessive Position Error Alarm Level at Servo ON

If position errors remain in the error counter when turning ON the servomotor power, the servomotor will
move and this movement will clear the counter of all position errors. Because the servomotor will move sud-
denly and unexpectedly, safety precautions are required. To prevent the servomotor from moving suddenly,
select the appropriate level for the excessive position error alarm level at servo ON (Pn526) to restrict opera-
tion of the servomotor.

B Related Parameters

Excessive Position Error Alarm Level at Servo ON Classificati
assification
Pn526 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 1 reference unit 5242880 Immediately Setup
Excessive Position Error Warning Level at Servo ON [Positi
9 Classification
Pn528 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 Immediately Setup
Speed Limit Level at Servo ON Positi
P Classification
Pn529 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 10000 Immediately Setup
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5.1.4 Safety Precautions on Adjustment of Servo Gains

B Related Alarms

Alarm
Display

Alarm Name

Meaning

A.d01

Position Error Overflow
Alarm at Servo ON

This alarm occurs if the servomotor power is turned ON when the position
error is greater than the set value of Pn526 while the servomotor power is
OFF.

A.d02

Position Error Overflow
Alarm by Speed Limit at
Servo ON

When the position errors remain in the error counter, Pn529 limits the speed
if the servomotor power is turned ON. If Pn529 limits the speed in such a
state, this alarm occurs when position references are input and the number of
position errors exceeds the value set for the excessive position error alarm
level (Pn520).

When an alarm occurs, refer to 8 Troubleshooting and take the corrective actions.



5.2 Tuning-less Function

5.2

5.2.1

(2)

Tuning-less Function

The tuning-less function is enabled in the factory settings. If resonance is generated or excessive vibration
occurs, refer to 5.2.2 Tuning-less Levels Setting (Fn200) Procedure and change the set value of Pn170.2 for
the rigidity level and the set value in Pn170.3 for the load level.

/\ CAUTION

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

« The servomotor may vibrate if the load moment of inertia exceeds the allowable load value.

If vibration occurs, set the load level to mode 2 in the Pn170 parameter 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.O00O00 Disables tuning-less function.
n.O00O01 . .
[Factory setting] Enables tuning-less function.
Pn170 [, OgonO After restart Setup
. . Used as speed control.
[Factory setting]
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

Vibration detection level initialization Available
(Fn01B)

* This function can be used when the
moment of inertia is calculated.
Available * While this function is being used, the tun-
(Some conditions apply) ing-less function cannot be used. After
completion of the autotuning, it can be
used again.

Advanced autotuning (Fn201)

Advanced autotuning by reference (Fn202) Not available -

One-parameter tuning (Fn203) Not available -

Anti-resonance control adjustment

function (Fn204) Not available _

Vibration suppression function (Fn205) Not available -

While this function is being used, the tuning-
EasyFFT (Fn206) Available less function cannot be used. After comple-
tion of the EasyFFT, it can be used again.

Friction compensation Not available -
Gain switching Not available -
Offline moment of inertia calculation * Not available Disable the tuning-less function by setting

Pn170.0 to 0 before executing this function.
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5.2.1 Tuning-less Function

(cont'd)
Function Availability Remarks
While this function is being used, the tuning-
Mechanical analysis* Available less function cannot be used. After comple-
tion of the analysis, it can be used again.

*  Operate using SigmaWin+.
(3) Automatically Setting the Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set
when the tuning-less function is enabled.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing tuning-
less function.

Parameter Meaning When Enabled | Classification
n.0o0o Dge?s not set the 2nd notch filter automatically with
utility function. ) )
Pn460 - - — Immediately Tuning
n.O0100 Set the 2nd notch filter automatically with utility
[Factory setting] | function.

(4)

Tuning-less Level Settings

Two tuning-less levels are available: the rigidity level and load level. Both levels can be set in the Pn170
parameter.

B Rigidity Level

Parameter Meaning When Enabled | Classification
n.000O0O Rigidity level 0 (Level 0)
n.O0100 Rigidity level 1 (Level 1)
Pn170 n.0200 Rigidity level 2 (Level 2) Immediately Setup
n.0300 Rigidity level 3 (Level 3)
n.0400 o
[Factory setting] Rigidity level 4 (Level 4)

B Load Level

Parameter Meaning When Enabled | Classification
n.0O000O Load level : Low (Mode 0)
n. 1000 ) . .
Pn170 [Factory setting] Load level : Medium (Mode 1) Immediately Setup
n.2000 Load level : High (Mode 2)




5.2 Tuning-less Function

5.2.2 Tuning-less Levels Setting (Fn200) Procedure

/\ CAUTION

+ To ensure safety, perform the tuning-less function in a state where the SERVOPACK can come to an
emergency stop at any time.

The procedure to use the tuning-less function is given below.

The SigmaWin+ is required to execute this function.

Preparation

The following conditions must be met to perform the tuning-less function.

* The tuning-less function must be enabled (Pn170.0 = 1).
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

* The test without a motor function must be disabled. (Pn00C.0 = 0).

Operating Procedure

Use the following procedure.
1. In the SigmaWin+ main window, click Parameters - Edit Parameters.

The Parameter Editing dialog box will appear.

TE Parameter Editing AXIS#41 : SGDYV-2R9E11A x|

Dizplay Made
= Dizplay Settin ) impart |
M & [& User Level |2: Level 2 (To the adjustment ) | ALY g i)
Control Mads |13 : 41l Control Mode | o | CutioiE
Al constant number |Funcﬁon Selection(Prilixx-) | Gain(Pntxe-) | PostiontPnziee) | Speed(Pnc) | Torque(Pnaxx) | SequencePrsx) | 10 Sigr 4 |
Mo, | Mame | Input value | Linit | et value | hdir | I | Default | ﬂ
[ Prooo Basic Function Select Switch 0 0000H - 0000H
Oigyit Direction Selection 0: Sets .. - -
A dligyit Reserved (Do not change.) 0: Reser... -
2eligyit Reserved (Do not change.) 0: Reser... -
Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro01 Application Function Select Switch 1 0Mo2H 0Mo2H
Oigyit Reserved (Do not change.) 2:Reser... - -
A dligyit Overtravel (OT) Stop Mode 0: Make... -
2eligyit Reserved (Do not change.) 1:Reser... -
Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro02 Application Function Select Switch 2 0000H 0oooH
Oigyit MECHATROLIMK Command Position...  0: Does ... - -
| | »
[ Select A2l constant number:include not displayed)
Initialize Compare Read Write:
=0
™
] Sl | &

n Adjustments
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5.2.2 Tuning-less Levels Setting (FN200) Procedure

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.

TE Parameter Editine AXIS#1 : SGDV-2R9E114 x|
Dizplay Mode |
i : u
Dizplay Settin =] Import
QI@_I@ Userlevel 5| evel 2 (Tothe adustment.) =l [y S & Imp
Caontrol Mode |13; a1l Control Mode j Comment | Customize

constant numoer uncton selectonFnlxc:c-, i . ‘osition(Pn2xx- al=l=] L3~ OrquelFngx- EQUENCE[FN2x-, igr
All constant number | Function Selection/Pno Gain(Pnt:::-) | Position/Pn2 Speed(Pn3: T P4 S P 110 Sigr 4| *

Mo, | Mame | Input value | Linit | Set value | hdir | I | Default | ;I
Ornie2 Anti-Resonance Gain Compensation 100 ] 100 % 1 1000 100
D Pr163 Arnti-Resonance Damping Gain u] % 0% u] 300 u]
| mEnl: Anti-Resonance Fiter Time Constant .. 0 0.01ms 0.00 ms -1000 1000 o
Ornies Anti-Resonance Fiter Time Constant .. 0 0.01ms 0.00 ms -1000 1000 o
Orni7o Tuning-less Function Related Switch  1401H - - - - 1401H

Oigyit Tuning-less Function Selection 1 Tunin... - - - - -

A dligyit Cortrol Method during speed cortrol - 0 Uses ... - - - - -

2eligyit Tuning-less Lewvel 4 Tunin... - - - - -

Seligyit Tuning-less Load Level 1 Tunin... - - - - -
2l

[ Select Al{GainiPri xx-Yinclude not displayed)

Initizlize

1

Compare Read Write:

3. Click Edit.
The Edit box for Pn170 will appear.

Edit x|

prit70 [Tuning-less Function Relsted Switch

digit 0 Tuning-less Function Selection

|1 : Tuning-less function enabled j

digit 1 Control Method during speed control

ID 1 Uses as speed control j

digit 2 Tuning-less Level

|4 : Tuning-less Level 4 j

digit 3 Tuning-less Load Level

|1 : Tuning-less Load Level 1 j

|14D1 H

Cancel |




5.2 Tuning-less Function

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.
Edit x|

P70 [Tuning-less Function Relsted Switch

digit 0 Tuning-less Function Selection

|1  Tuning-less function enabled d|

digit 1 Control Method during speed control

ID : Uzes as speed control j

digit 2 Tuning-less Level

|4 : Tuning-less Level 4 j

digit 3 Tuning-less Load Level

OK 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. If the 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.

Edie x|

Fri7o [Tuning-less Function Relsted Switch

digit 0 Tuning-less Function Selection

|1 : Tuning-less function enabled j

digit 1 Control Method during speed control

ID 1 Uses a3 speed control j

digit 2 Tuning-less Level

digit 3 Tuning-less Load Level

|2 : Tuning-less Load Lewvel 2 j

I 2201 H
OK I Cancel |

6. Click OK.
7. To enable the change in the setting, restart the SERVOPACK.
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5.2.2 Tuning-less Levels Setting (FN200) Procedure

(3) Alarm and Corrective Actions

The autotuning alarm (A.521) will occur if resonance sound is generated or excessive vibration occurs during
position control. In such case, take the following actions.

* Increase the setting of Pn170.3 or reduce the setting of Pn170.2.
(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: Pn100, Pn101, Pn102, Pn103, Pn104, Pn105, Pn106, Pn160, Pn139, and Pn408. These gain-related
parameters, however, may become effective depending on the executing conditions of the functions specified
in the following table. For example, if EasyFFT is executed when the tuning-less function is enabled, the set-
tings in Pn100, Pn104, Pn101, Pn105, Pn102, Pn106, and Pn103, as well as the manual gain switch setting,

will be enabled, but the settings in Pn408.3, Pn160.0, and Pn139.0 will be not enabled.

Parameters Disabled by Tuning-less Function Related Functions and Parameters*
Mechanical
Torque Easy Analysis
ltem Name P Number | control FFT | (Vertical Axis
Mode)
Speed Loop Gain Pn100
2nd Speed Loop Gain Pn104 © © ©
Speed Loop Integral Time Constant Pn101 o o
X
Gain 2nd Speed Loop Integral Time Constant Pnl05
Position Loop Gain Pn102 %
2nd Position Loop Gain Pn106
Moment of Inertia Ratio Pn103 O
Erlctlon Compensation Function Selec- Pn408 3 % % %
Advanced |tion
Control i ;
Anti resonance Control Adjustment Pn160.0 % % %
Selection
Gain . I . .
o Gain Switching Selection Switch Pn139.0 X X X
Switching
*  O: Parameter enabled
X: Parameter disabled
(5) Tuning-less Function Type
The following table shows the types of tuning-less functions.
Parameter Meaning When Enabled | Classification
n.O0000 Tuning-less type 1
Pn14F |, oo10O Tuning-less type 2 After restart Tuning
[I-; actory setting] El:l}"]}l;e; lle\)/el of noise produced is lower than that of




5.2 Tuning-less Function

5.2.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mic(i:-;]e;(:gg;ion Aé%tgrr]gaet;c
Pn170 Tuning-less Function Related Switch No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn40A Ind Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
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5.3.1 Advanced Autotuning

5.3

5.3.1

Advanced Autotuning (Fn201)

This section describes the adjustment using advanced autotuning.

IMPORTANT (Pn100) until vibration is eliminated.

by advanced autotuning.

resulting in damage to the machine.

Pn00B.0=1 (Displays all parameters.)

Pn140.0=0 (Does not use model following control.)
Pn160.0=0 (Does not use anti-resonance control.)

ter.)

Before performing advanced autotuning with the tuning-less function enabled
(Pn170.0 = 1: Factory setting), always set Jcalc to ON to calculate the load moment of
inertia. The tuning-less function will automatically be disabled, and the gain will be set

Therefore, precise adjustments cannot be made if there is vibration when starting

» Advanced autotuning starts adjustments based on the set speed loop gain (Pn100).
o adjustments. In this case, make adjustments after lowering the speed loop gain

With Jcalc set to OFF so the load moment of inertia is not calculated, "Error" will be
displayed on the panel operator, and advanced autotuning will not be performed.

If the operating conditions, such as the machine-load or drive system, are changed
after advanced autotuning, then change the following related parameters to disable
any values that were adjusted before performing advanced autotuning once again
with the setting to calculate the moment of inertia (Jcalc = ON). If advanced autotun-
ing is performed without changing the parameters, machine vibration may occur,

Pn408=n.0000 (Does not use friction compensation, 1st notch filter, or 2nd notch fil-

Advanced Autotuning

Advanced autotuning automatically operates the servo system (in reciprocating movement in the forward and
reverse directions) within set limits and adjust the SERVOPACK automatically according to the mechanical

characteristics while the servo system is operating.

Advanced autotuning can be performed without connecting the host controller.

The following automatic operation specifications apply.

* Maximum speed: Rated motor speed X 2/3
* Acceleration 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.

Movement
Speed Rated motor

A

speed x 2/3
Reference:

P Response
o

Rated motor
speed x 2/3

Rated motor
torque:
Approx. 100%

Execute advanced autotuning
after a JOG operation to
move the position to ensure a

A

t: time

SERVOPACK suitable movement range.
Rated motor

torque:
Approx. 100%

Automatic operation

t: time
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Advanced autotuning performs the following adjustments.

* 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 (Mode = 2 or 3)

Refer to 5.3.3 Related Parameters for parameters used for adjustments.

/\ CAUTION

» Because advanced autotuning adjusts the SERVOPACK during automatic operation, vibration or over-
shooting may occur. To ensure safety, perform advanced autotuning in a state where the SERVOPACK

can come to an emergency stop at any time.

(1) 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.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* All alarms and warning must be cleared.

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

» Jcalc must be set to ON to calculate the load moment of inertia when the tuning-less function is enabled
(Pn170.0 = 1: factory setting) or the tuning-less function must be disabled (Pn170.0 = 0).

Note:
« If advanced autotuning is started while the SERVOPACK is in speed control, the mode will change to position

control automatically to perform advanced autotuning. The mode will return to speed control after completing the
adjustment. To perform advanced autotuning in speed control, set the mode to 1 (Mode = 1).

(2) When Advanced Autotuning Cannot Be Performed
Advanced autotuning cannot be performed normally under the following conditions. Refer to 5.4 Advanced
Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for details.

* The machine system can work only in a single direction.
* The operating range is within 0.5 rotation.
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5.3.1 Advanced Autotuning

(3) When Advanced Autotuning Cannot Be Performed Successfully

Advanced autotuning cannot be performed successfully under the following conditions. Refer to 5.4
Advanced Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for details.

* The operating range is not applicable.

* The 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 OPTION field while the moment of inertia is being calculated.

* The mode switch is used.

Note: If a setting is made for calculating the moment of inertia, the mode switch function will be disabled while the
moment of inertia is being calculated. At that time, PI control will be used. The mode switch function will be
enabled after calculating the moment of inertia.

* Speed feedforward or torque feedforward is input.
* The positioning completed width (Pn522) is too small.

width (Pn522). If the SERVOPACK is operated in position control (Pn000.1=1), set the
electronic gear ratio (Pn20E/Pn210) and positioning completed width (Pn522) to the

IMPORTANT actual value during operation. If the SERVOPACK is operated in speed control
(Pn000.1=0), set Mode to 1 to perform advanced autotuning.

o » Advanced autotuning makes adjustments by referring to the positioning completed

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting without chang-
ing the positioning completed width (Pn522). Because Pn561 is set by default to 100%, the allowable amount
of overshooting is the same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted to prevent overshooting the positioning
completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [Speed]| [Position] [Torque| N
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup
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5.3.2 Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.

The SigmaWin+ is required to execute this function.

/\ CAUTION

* When using the SERVOPACK with Jcalc = OFF (load moment of inertia is not calculated), 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.

* When using the MP2000 Series with phase control, select the mode = 1 (standard level). If 2 or 3 is
selected, phase control of the MP2000 Series may not be possible.

(1) Operating Procedure

Use the following procedure.

/\ WARNING

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.
« Ifthe 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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5.3.2 Advanced Autotuning Procedure

1. Inthe SigmaWin+ main window, click Tuning — Tuning.

Tur

=4

& WARNING

This function executes tuning for the Servopack Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWin+ 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 drive 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 moament of inertia (mass) identific ation function is used for a vertical axis, check the safety of the system
VWhen 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 turned 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

[ Execie ) Cancel |

Click Cancel to return to the SigmaWin+ main window without executing tuning.

2. Click Execute.
The following window will appear.

x

Set the moment of inettia (mass) ratio hefare ElizsaiiiEns |
executing autotuning.

—Moment of inertia (mass) ratio identification

Pr103 : Moment of Inertia Ratio

Execute.

| 100 = Eciit

— Autotuning

Reference input from host controller

" Position reference inpLt

Bai o

Autotuning
-

Advanced adjustment |
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3. Click Execute.

The following window will appear.

B Condition Setting AXIS#2

Condition w+  Reference —  Operation / - .
Setting TemrmecEr ST Write Results
Please set the following conditions for Moment of Inertia Identification. Satting Hel
Help | @
Speed Loop Setting Reference Selection ®
Pni100:Speed Loop Gain |+ Tt ] P 1
® [0.1Hz] Edit £ 4000min-1101.00 turns MAX * | Confirm @
Pnl101 :Speed Loop Integral Time
[0.01me Detailed Settinglimitation in operation)
Identification start level Acceleration = - ’7
* |2000.00
@ 300 %] Edit 5 )
| ( 2000.00 - 948059 ) [min-1/s]
Spead .
A CAUTION =z * [400.00
The Moment of Inertia Ratic can not be (1.15 - 440.00 ) [min-11
identified correctly under the following cases: )
1. When the teraue limit is active Moving distance rraa Do ’T
Flease see the Setting Help in detail o .
: (0.01 =110 [rotation]
Execute the software reset funct
power off and then on after compl
“ Mext > "l 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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5.3.2 Advanced Autotuning Procedure

®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.

4. Click Next.

The following window will appear.

R Reference Transmission AXIS#H2
Condition - Refer s  Operation /
Setting Trans Measuremen D ——
Transferring Reference Conditions to the Servopack I | @
= |l _carce H—0

®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.
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@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.

Click Start to transfer the reference conditions to the SERVOPACK.

Click Next.

The following window will appear.

) Operation/Measurement AXISH2

Condition w  Reference e  Operation /  wme i poiee Precautions

Setting Transmissior Measuremen

1Count Identification/Fwd Measurement...Preparation

Servo ON/OFF operation Run
A IS IS
Servo On Forward Reverse

Moment of Inertia
Ratio orior to

""" poo
(s v

Identified Moment of
Inertia Ratio

[%]

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.

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.

R Operation/Measurement AXISH#2
Condition =  Reference =  Operation / = .
Setting Transmissior Measuramen Wirite Resultz Precautions
1Gount Identification/Rev. Measurement. .Prep. Gomplete
Servo ON/OFF oparation Run
I IS
Servo On Forward Reverse
Moment of Inertia
— Ratio orior to
x> oo %]
E <xxxn H ﬂ <xxxn ﬁ v
@ ldentified Moment of
nerti i
[%]
_Cancel |

R Operation/Measurement AXISH2

Condition = Reference - Operation / = Write Resulte =i

Setting Transmissior Measuremen

2Count Identification/Fwd Measurement..Prep. Complete

Servo ON/GFF operation Run
=] &5 iSpe
Servo On Forward - Reverse

Moment of Inertia
Ratic orior to

i | )
<(rxxa <rxxa ﬁ v
@ ldentified Moment of
777 : : [“]
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5.3.2 Advanced Autotuning Procedure

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.

12. Click Next.
The following window will appear.

% Write Results AXIS#2

Condition - Reference - Operation / e

5 e Write Results
Setting Transmissior Measuremen

Writes the Identified Moment of Inertia Ratio.

R

20t of Inertia Ratio Inertia Ratio
[x) > 100 [x] 6

Writing Results

| ] | e G

®ldentified 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 Identification X

!E It turns the Servo OFF.

ool |

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.

The softwars resst function should be exscuted sincs the moment of inertia (mass) identification function was
executed

Glick the OK button to execute the software resst function

After the Cancel button is clicked, an alarm will occur when the servo i turmed on by external signal Tum the

powear off and than on again to clear the alarm
Fa izl

T —

15. Click OK.

The following window will appear.

16. Click Execute to save the change of Pn103 (Moment of Inertia (Mass) Ratio) to SERVOPACK.

0 Software Reset AXIS#HZ

The software reset function will be executed
The Servopack will stop responding for approximately 5
seconds after the fuction begins

Execute

®

After the saving is finished, the tuning main window will appear.

17. 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#2

Set conditions
Switching the load moment of intertia (load mass) identification

|1 A moment of inertia is not presumed

Mode selection
[1-standard

The standard gain adjustment will be executed. In addition, automatic
adjustments such as notch filter and anti-resonance control can be executed

Mechanism selection
|2 Ball screw mechanism or linear motor b I

Executes adjustment suitable for relatively high-rigidity mechanism, such as a
ball screw or linear motor. Select this type if there is no applicable mechanism.

Distance
The moving range from the current value is specified

3145 X 1000 = 3145000 [reference units]

(-99990 - 99990)

(Setting invalid range - -524 - 524) 2.0 [Rotation]

Tuning parameters
[ Start tuning using the default settings.

Cancel
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5.3.2 Advanced Autotuning Procedure

18. 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.

'z Autotuning - Automatic setting AXIS#2

{

i

— Servo ONOFF

OWE

Start tuming

Made

{:Standard
Mechanism selection

2:Ball screw mechanism or linear motar
Distance

Blesooo  lreference units)
Go [Rotation)

<pack | Fnen | Cancel

19. Click Servo ON.

The following window will appear.

i 'Z Autotuning - Automatic setting AXIS#2

Waiting for execution

Oioteh fitter

Oantires adj

Precautions

—Servo ONIOFF operation

Servo OFF

0 Mmoo —
2\

~Tuning

Start tuning

Maode selection

e

t: Stanclard

hechanism selection

[2Biall screw mechanism or linear motor
Distance:

E 45000 [reference units]
E'U [Fotation]

<pack | Fnen | Cancel

20. Click Start tuning.
The following box will appear.

A WARNING

Please check the safety near an operation part.
Execute?
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21. After confirming the safety of the area adjoining the drive unit, click Yes.
The motor will start rotating and tuning will start.

i’Z Butotuning - Automatic setting AXISE2 x|

i~ Servo OMNIOFF operation

Walting for execution
Serva OFF

O I Swar o

Oscillation level

— Tuning

u
Cancel

Gain search
behaviour evaluation E‘

Mode selection
f1:Standard

Mechanism selection
P:Eell screvy mechanism or linear motor

Distance
Oniotch fiter 3145000 [reference units]
Oanti-res adj Bo Folston

Precautions | = Back | Finish | Cance!

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.

22. When tuning is completed, click Finish to return to the main window.
The results of tuning will be written in the parameters.
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Failure in Operation

(2)

B When Operation Cannot be Performed

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.

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 (/COIN) is turning
ON and OFF when the servomotor is
stopped.

* Increase the set value for Pn522.

* Change the mode from 2 to 3.

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

An error occurred during
the calculation of the
moment of inertia.

Refer to the following table @ 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
completed signal (/COIN)
did not turn ON within
approximately 10 seconds
after positioning
adjustment was
completed.

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

* Increase the set value for Pn522.
» Set 0 to V_PPI in the OPTION field.

The moment of inertia
cannot be calculated
when the tuning-less
function was activated.

When the tuning-less function was
activated, Jcalc was set to OFF so the
moment of inertia was not calculated.

* Turn OFF the tuning-less function.
« Set Jcalc to ON, so the moment of inertia
will be calculated.

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 calculating the moment of
inertia, but the calculation was not completed.

* Increase the speed loop gain (Pn100).
* 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 with the Jcalc set to OFF.

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 OPTION field.

Operate the SERVOPACK with PI control while calculating the
moment of inertia.
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3)

Related Functions on Advanced Autotuning

This section describes functions related to advanced tuning.

Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically during advanced autotuning and
the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning.

Parameter Function When Enabled | Classification

Does not set the 1st notch filter automatically with

n.0o0o the utility function.

n.O00O01 Sets the 1st notch filter automatically with the utility

[Factory setting] | function. ) )
Pn460 . . Immediately Tuning

n.0ooo Does not set the 2nd notch filter automatically with

the utility function.

n.O0100 Sets the 2nd notch filter automatically with the utility
[Factory setting] | function.

Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.00000 Dges notuse the anti-resonance control automatically
with the utility function. ) .
Pn160 - - . Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with

[Factory setting] | the utility function.

W Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
and vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for vibration suppression before
executing advanced autotuning.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is set to 2 or 3.

* Related Parameter

Parameter Function When Enabled | Classification

Does not use the vibration suppression function auto-

n.0odo matically with the utility function. ) )
Pn140 — - - - Immediately Tuning
n.O0100 Uses the vibration suppression function automatically

[Factory setting] | with the utility function.
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Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

The conditions for applying friction compensation depend on the mode. The friction compensation setting in
Pn408.3 applies when the Mode is 1. The friction compensation function is always enabled regardless of the
friction compensation setting in Pn408.3 when the Mode is 2 or 3.

Mode
Friction Mode = 1 Mode = 2 Mode = 3
Compensation
Selecting
n.0O000 Adjusted without the friction
P08 [Factory setting] | compensation function Adjusted with the friction Adjusted with the friction
1000 Adjusted with the friction compensation function compensation function
’ compensation function
Feedforward

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109),
speed feedforward (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.0O000O Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. ) )
Pn140 - . - Immediately Tuning
Model following control is used together with the
n. 1000 .
speed/torque feedforward input.

Refer to 2~V Series User'’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54) for

details.

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

IMPORTANT ward (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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5.3.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-

cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ:ﬁg:;ion A(\:L;]t;)rr]réit;c
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
Pn531 Program JOG Movement Distance No No
Pn533 Program JOG Movement Speed No No
Pn534 Program JOG Acceleration/Deceleration Time No No
Pn535 Program JOG Waiting Time No No
Pn536 Number of Times of Program JOG Movement No No

n Adjustments
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5.4.1 Advanced Autotuning by Reference

5.4 Advanced Autotuning by Reference (Fn202)

Adjustments with advanced autotuning by reference are described below.

gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after lowering the speed
IMPORTANT loop gain (Pn100) until vibration is eliminated.

o » Advanced autotuning by reference starts adjustments based on the set speed loop

5.4.1 Advanced Autotuning by Reference

Advanced autotuning by reference is used to automatically achieve optimum tuning of the SERVOPACK in
response to the user reference inputs from the host controller.

Advanced autotuning by reference is performed generally to fine-tune the SERVOPACK after advanced auto-
tuning of the SERVOPACK has been performed.

If the moment of inertia ratio is correctly set to Pn103, advanced autotuning by reference can be performed
without performing advanced autotuning.

Movement
speed
f g —ZA Reference

>

Reference

e

P Response

Host controller

Advanced autotuning by reference performs the following adjustments.

* Gains (e.g., position loop gain and speed loop gain)
« Filters (torque reference filter and notch filter)

* Friction compensation

* Anti-resonance control

« Vibration suppression

Refer to 5.4.3 Related Parameters for parameters used for adjustments.

A\ CAUTION

» Because advanced autotuning by reference adjusts the SERVOPACK during automatic operation, vibra-
tion or overshooting may occur. To ensure safety, perform advanced autotuning by reference in a state
where the SERVOPACK can come to an emergency stop at any time.
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(1)

(2)

Preparation

The following conditions must be met to perform advanced autotuning by reference.

* The SERVOPACK must be in Servo Ready status (Refer to 4.8.4).

* There must be no overtravel.

* The servomotor power must be OFF.

* The position control must be selected when the servomotor power is ON.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).

* Gain setting 1 must be selected.

* The test without a motor function must be disabled. (Pn00C.0 = 0).

* All alarms and warnings must be cleared.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The tuning-less function must be disabled (Pn170.0 = 0).

When Advanced Autotuning by Reference Cannot Be Performed Successfully

Advanced autotuning by reference cannot be performed successfully under the following conditions. If the
result of autotuning is not satisfactory, perform one-parameter tuning (Fn203). Refer to 5.5 One-parameter

Tuning (Fn203) for details.

* The travel distance in response to references from the host controller is smaller than the set positioning com-

pleted width (Pn522).
* The motor speed in response to references from the host controller is smaller than the set rotation detection

level (Pn502).
* The stopping time, i.e., the period while the positioning completed /COIN signal is OFF, is 10 ms or less.

* The rigidity of the machine is low and vibration occurs when positioning is performed.
* The position integration function is used.

* P control operation (proportional control) is performed.

* The mode switch is used.

* The positioning completed width (Pn522) is too small.

pleted width (Pn522). Set the electronic gear ratio (Pn20E/Pn210) and positioning
completed width (Pn522) to the actual value during operation.

IMPORTANT « Unless the positioning completed signal (/COIN) is turned ON within approximately 3
seconds after positioning has been completed, "WAITING" will flash. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10

0 » Advanced autotuning by reference starts adjustments based on the positioning com-

seconds, "Error" will flash for 2 seconds and tuning will be aborted.

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting without chang-
ing the positioning completed width (Pn522). Because Pn561 is set by default to 100%, the allowable amount
of overshooting is the same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted without any overshooting in the posi-
tioning completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [Speed| [Position] [Torque] o
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup

n Adjustments
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5.4.2 Advanced Autotuning by Reference Procedure

The following procedure is used for advanced autotuning by reference.

The SigmaWin+ is required to execute this function.

/\ CAUTION

* When using the MP2000 Series with phase control, select the mode = 1 (standard level). If 2 or 3 is
selected, phase control of the MP2000 Series may not be possible.

(1) Operating Procedure

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.

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 SigmaWin+ 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 dnive unit

Before executing this function, always confirm that the area within the motor miotion 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 mament of inertia (mass) identification function 1s used for a vertical axis, check the safety of the system
VWhen 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 turned 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. I vibration is generated execute custom tuning

[ Execute Cancel [

Click Cancel to return to the SigmaWin+ main window without executing tuning.

3. Click Execute.
The following window will appear.

Tuning %)

& WARNING

The moment of inertia {(mass) ratio has never been changed from the default
selting

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
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4. Click OK.

The following window will appear.

5. Select the Position reference input option under Reference input from host controller in

Set the moment of inertia (mass) ratio before Precautions

executing autotuning

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute
=

Edit

Autotuning
Reference input from host controller

® Position reference input

D0 i g
Autotuning
" No refglfjepce mPllJ‘l ﬁ"%

Advanced adjustment Finish

the Tuning main window, and then click Autotuning.
The following window will appear.

utotuning — Setting Gonditions AXISEZ

Set condtions.

—Moacle selection

1:Standard j

he standard gain adjustment will be executed. In addition, automatic
diustments such &z notch fiter and anti-resonance control can be

wecuted.

—Mechanizm selection

2:Ball screw mechanism ar linear matar j

wecutes adjustment suitable for relatively high-rigicity mechanizm,
uch &= a ball screwy or linear motor. Select this type if there is no
pplicakle mechanizm.

—Tuning parameters

[~ Start tuning using the defautt settings.

Cancel

n Adjustments
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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 X

.& 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?

7. Click Yes.
The following box will appear.

i = Autotuning — Moment of Inertia Ratio Setting

& CAUTION

If Moment of Inertia Ratio is not carrectly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100 126]

< Back | Mext > I Cancel |

8. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

j’Z Autotuning — Automatic setting AXIS#2 X

]

Walting for execution
Turn the =ervo on, input the reference from the host

controller, and then click the Start button.

Start tuning

Mode selection

fl:Standard
gNdch filter mechanism selection
Arti-res A haal screwy mechanism or linear motor

Precautions = Back | Finish Cancel I
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9. After confirming the safety of the area adjoining the drive unit, turn the servo on and then input
the reference from the host controller. Click Start tuning.

A WARNING

Please check the safety near an operation part
Execute?

Mo

10. Click Yes to start tuning.

i’Z Autotuning - Automatic setting AXIS22 i x|
-~ Tuning
Waiting for execution
Executing tuning (Input the reference.)
=
Oscillation level
measurameant
Cancel
» 42
Gain search
behaviour evaluation
| |
Mode zelection
H:Standard
gmch fiter Mechanism selection
Arti-res Ad] IQ:B.&E soreyy mechanism or linear motor
Precautions = Hack | Firleh | Cancel I

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.

n Adjustments
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5.4.2 Advanced Autotuning by Reference Procedure

(2) Failure in Operation

B When Operation Cannot be Performed

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.

B When an Error Occurs

Error Probable Cause Corrective Actions
* Increase the set value for Pn522.

The gain adjustment Mathne vibration is occurring or t_he posi- | Change 'the rr'lode. from 2 to 3.

tioning completed signal (/COIN) is turning | ¢ If machine vibration occurs, suppress the
was not successfully . L ) .

ON and OFF when the servomotor is vibration with the anti-resonance control
completed. . ) o

stopped. adjustment function and the vibration sup-

pression function.

The positioning
completed signal
witin approximately 10 |row br poportonal contol (P controh fo | © 177685 the st value for P22
secondsp gfter g being ur;edp * Set 0 to V_PPI in the OPTION field.
positioning adjustment
was completed.

(3) Related Functions on Advanced Autotuning by Reference

This section describes functions related to advanced autotuning by reference.

B Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically during advanced autotuning by
reference, and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning by reference.

Parameter Function When Enabled | Classification

n.00000 Does not set thf? 1st notch filter automatically with
the utility function.

n.O00O0O1 Sets the 1st notch filter automatically with the utility

[Factory setting] | function. ) )

Pn460 - . Immediately Tuning

Does not set the 2nd notch filter automatically with

n.JoO0c . .
the utility function.

n.0O0100 Sets the 2nd notch filter automatically with the utility

[Factory setting] | function.

B Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.
Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
by reference and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.00000 Does not use the anti-resonance control automatically
with the utility function. ) )
Pn160 . . . Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with

[Factory setting] | the utility function.
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W Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
by reference and vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for vibration suppression before
executing advanced autotuning by reference.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is set to 2 or 3.

* Related Parameters

Parameter Function When Enabled | Classification
n.ooo Does not use the vibration suppression function auto-
Pn140 matically. — - - - Immediately Tuning
n.0100 Uses the vibration suppression function automati-
[Factory setting] | cally.

B Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly

* Changes in the friction resistance due to aging

Conditions to which friction compensation is applicable depend on the mode. The friction compensation set-
ting in Pn408.3 applies when the mode is 1. Mode = 2 and Mode = 3 are adjusted with the friction compensa-
tion function regardless of the friction compensation setting in P408.3.

Mode
Friction Mode = 1 Mode = 2 Mode = 3
Compensation
Selecting
n.0O00O0 Adjusted without the friction
Pn408 [Factory setting] | compensation function Adjusted with the friction | Adjusted with the friction
n 1000 Adjusted With the fr'iction compensation function compensation function
compensation function

B Feedforward
If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109),
speed feedforward (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.0O000 Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. ) )
Pn140 . . . Immediately Tuning
Model following control is used together with the
n.1000 .
speed/torque feedforward input.

n Adjustments

Refer to 2~V Series User s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54) for

details.
» Model following control is used to make optimum feedforward settings in the SERVO-
0 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.
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5.4.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mic(j)—l’?;(r?gg;ion it:]t:rr%zt;c
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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5.5

5.5.1

5.5.2

One-parameter Tuning (Fn203)

Adjustments with one-parameter tuning are described below.

One-parameter Tuning

One-parameter tuning is used to manually make tuning level adjustments during operation with a position ref-
erence or speed reference input from the host controller.

One-parameter tuning enables automatically setting related servo gain settings to balanced conditions by
adjusting one or two tuning levels.

One-parameter tuning performs the following adjustments.

* Gains (e.g., position loop gain and speed loop gain)
* Filters (torque reference filter and notch filter)

* Friction compensation

* Anti-resonance control

Refer to 5.5.4 Related Parameters for parameters used for adjustments.

Perform one-parameter tuning if satisfactory response characteristics is not obtained with advanced autotun-
ing or advanced autotuning by reference.

To fine-tune each servo gain after one-parameter tuning, refer to 5.8 Additional Adjustment Function.

/\ CAUTION

« Vibration or overshooting may occur during adjustment. To ensure safety, perform one-parameter tuning in
a state where the SERVOPACK can come to an emergency stop at any time.

Preparation
The following conditions must be met to perform one-parameter tuning.
* The test without a motor function must be disabled (Pn00C.0 = 0).
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

* The tuning-less function must be disabled (Pn170.0 = 0).
* The tuning mode must be set to 0 or 1 when performing speed control.

One-parameter Tuning Procedure
The following procedure is used for one-parameter tuning.

There are the following two operation procedures depending on the tuning mode being used.

* When the tuning mode is set to 0 or 1, the model following control will be disabled and one-parameter tun-
ing will be used as the tuning method for applications other than positioning.

* When the tuning mode is set to 2 or 3, the model following control will be enabled and it can be used for
tuning for positioning.

The operating procedure that is provided here is for when the Tuning Mode is set to 0 to give priority to setting
a servo gain for stability.

The SigmaWin+ is required to execute this function.

/\ CAUTION

» When using the MP2000 Series with phase control, select the tuning mode = 0 or 1. If 2 or 3 is selected,
phase control of the MP2000 Series may not be possible.

n Adjustments
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(1)

Operating Procedure

/\ 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.

Note the timing when the feedforward level setting is validated.

The set feedforward level will not be immediately validated, but will be validated after the Positioning Completion
signal (/COIN) is output.

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.
Tuning X

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 SigmaVVin+ 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 onigin can lead to an overrun and is extremely dangerous

4 YWhen 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) identific ation function is used for a vertical axis
confirm that the axis level does not drop when the servo is tumed off

<Tuning Precautions=>
5 Set the moment of inertia (mass) ratio first
The moment of intertia (mMass) ratio must be set to achieve correct tuning
Be sure to set the ratio. The setting can be performed from the Tuning window

& K vibration is generated execute custom tuning

Cancel I

Click Cancel to return to the SigmaWin+ main window without executing tuning.
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3. Click Execute.

The following window will appear.

<Supplement>

= Tuning

]

Set the moment of inertia (mass) ratio before S 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

ip=;

" Mo reference in bm
it

Advanced adjustment Finish I

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

A 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

X

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 [>

n Adjustments
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5. Click Custom tuning.
The following box will appear.

m Tuning — Mode selection AXIS#2

Tuning mode:

sernvo gains with priority given to stability.

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) control) can be adjusted

1:Set servo gains with priority given to response.

QOvershoot may occur since priorty is given to responsiveness. In
addition to gain adjustments, the notch filker and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

|2 Ball screw mechanism or linear motor -

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

The tuning modes that can be selected will vary according to the SERVOPACK setting.

6. 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 Rs

I\ 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( 1]

< Back | Nesxt > Cancel
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7. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

i 'Custom Tuning — Adust AXIS#2 _ |8 x|
Tuning mods |D : Set zervo gains with priority given to stabilty.
Mecharism selection |2 Ball screw mechanism o inear motor
Friction compensation  Disable
Gain status 1 gain
— Tuning level
Set the tuning level and start the tuning,
T I djustment T -4l.4
uning level adjustmen
L mgn Starttuning

Setting the tuning level lm LJ LJ l L.l 'Qﬁ
too high can cause ¥ | ¥ |

vibration ar abnarmal (1 - 2000)

noise, +
Finish
-~ Auto-zetting
Motch fitter 2
Wik Detect
o ===l (5 SRR
2step be inectve
Anti-res Ctrl Adj
Artires Adi oo jnactive  Concel| Arti-res Ctrl Adj |
Precautions < Back | To Motmlngl Completed, | Cancel |

8. Turn the servo on and then input the reference from the host controller. Click Start tuning.

i 'Custom Tuning - Adust AXIS#2 _ & x|
Tuning mode |D : Set zervo gaing with priority given to stability.
Mechanizm selection |2 : Ball screvy mechanism or linear mataor
Friction compensation  Disable
Gain status 1 gain
— Tuning level
Set the tuning level.
Tuning level
Tuning level adjustment, Back
Setting the tuning level @
too high can cause
vibration or abnormal
noisa, +
Finish
— Auto-setting
ation not detected
Motch fitter Viar : Vb etk
disten £ Caricel :k ﬁ
2 step |: Emm ==
Anti-res Ctrl Adj Vibration not detected
Artives Adj e jnactive  Concel | Arti-res Cirl Ad) |
Precautions = Hack | To Mc\turmgl Completed. | Cancel |

n Adjustments
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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 (/COIN) is output.

The notch filter/anti-resonance control auto setting function, the anti-resonance control adjustment func-
tion, or autotuning with reference input can be used as required.

See B Functions To Suppress Vibration for details.

To reset to the original settings and status, click Back.
Custom Tuning — Adust AXISH2

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 A | a
Tuning level adjustmant —— —
e : IR Back
[y
Setting the tuning level @
too high can cause v | =
vibration or abnarmal (1 - 2000) ST
naiss *
Finish
Auto-setting
Notch filter Vibration not detected

Vib Detect
istep mnactive -K t

2 step —--- inactive

Anti-res Ctrl Adj Vibration not detected

Anti-res Adj  -a- mnactive Anti-res Ctrl Adj
Precautions ] To ﬁululumng| 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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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 moce |D : Set zervo gains with priorty given to stabilfty,
Mechanism selection |2 : Ball screvw mechanism ar linear motor

Friction compensation bisable

Gain status :'1 gain
— Tuning leyel

Set the tuning level,

Tuning level A | A |
Tuning lavel adjustment ’7‘ """""" Back
Setting the tuning level m @
too high can causze L A0 O, 4 I
wibration or abnormal (1 - 2000)
noisa,

v

Finizh

“Auto-setting ——— o
Match fitter 2 step safting completed

1 step e Inactive ¢ I'%
; . el
2 step |I S&0Hz 'pctlva o

Arti-res Cirl Adj Mbraﬂon not detected
Artires Adj [ [nactive  Concel

ik Detect

Arti-res Crl Adj |
Precautions | = Hac | To Autotuning | 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 5.6 Anti-Resonance Control Adjustment Function (Fn204) for details.

» <Autotuning with Reference Input>
To Autotuning
Click To Autotuning to execute autotuning using reference inputs from the host controller. Refer to 5.4
Advanced Autotuning by Reference (Fn202) for details.
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5.5.2 One-parameter Tuning Procedure

(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.)
If this function is set to Auto Setting, vibration will be detected automatically during one-parameter tuning and
the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing one-
parameter tuning.

Parameter Function When Enabled | Classification

n.00CI0 Does not set thct 1st notch filter automatically with
the utility function.

n.O00O0O1 Sets the 1st notch filter automatically with the utility

[Factory setting] | function. ) )

Pn460 . . Immediately Tuning

Does not set the 2nd notch filter automatically with

n.0oO0 - .
the utility function.

n.O0100 Sets the 2nd notch filter automatically with the utility

[Factory setting] | function.

Anti-Resonance Control Adjustment
This function reduces low vibration frequency, which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during one-parameter tun-
ing and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.00o0 Dpes not use the anti-resonance control automatically
with the utility function. ) .
Pn160 . . - Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

Conditions to which friction compensation is applicable depend on the tuning mode. The friction compensa-
tion setting in F408.3 applies when the mode is 0 or 1. Tuning Mode = 2 and Tuning Mode = 3 are adjusted
with the friction compensation function regardless of the friction compensation setting in P408.3.

Mode
Friction Tuning Mode =0 | Tuning Mode =1 | Tuning Mode =2 | Tuning Mode = 3
Compensation
Selecting
Adjusted without the | Adjusted without the
n.0O000 e . )
Factory setting] friction compensation | friction compensa- . . . .
[ function tion function Adjusted with the | Adjusted with the
Pn408 . . . - friction compensa- | friction compensa-
Adjusted with the Adjusted with the tion function tion function
n.1000 friction compensation | friction compensa-
function tion function
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B Feedforward

If Pn140 is set to the factory setting and the tuning mode setting is changed to 2 or 3, the feedforward gain
(Pn109), speed feedforward (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.0O00O0O Model following control is not used together with the
[Factory setting] | speed/torque feedforward input. ) )
Pn140 Immediately Tuning
Model following control is used together with the
n.1000 .
speed/torque feedforward input.

Refer to 2~V Series User s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54) for
details.

» Model following control is used to make optimum feedforward settings in the SERVO-

o PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-
IMPORTANT ward (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.
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5.5.3 One-parameter Tuning Example

5.5.3 One-parameter Tuning Example

The following procedure is used for one-parameter tuning on the condition that the tuning mode is set to 2 or
3. This mode is used to reduce positioning time.

Step | Measuring Instrument Display Example Operation

1R
I i |} Position error
|I 1 | ". |
| 1 # s ! ;

T Ie Measure the positioning time after setting the moment of iner-
: tia ratio (Pn103) correctly. Tuning will be completed if the
ference speed specifications are met here. The tuning results will be saved in

the SERVOPACK.

=
- /|

LPositioning completed signaIJ

| | The positioning time will become shorter if the FF level is
—t increased. The tuning will be completed if the specifications
2 T ' are met. The tuning results will be saved in the SERVOPACK.

Tl i i | i If overshooting occurs before the specifications are met, go to
r L 1 I step 3.

:
I
|

3 i r Overshooting will be reduced if the FB level is increased. If the
—T—T - — overshooting is eliminated, go to step 4.

| The graph shows overshooting generated with the FF level
— 1 1 T 1 increased after step 3. In this state, the overshooting occurs, but
the positioning settling time is shorter. The tuning will be com-
i pleted if the specifications are met. The adjustment results are
4 — gr saved in the SERVOPACK. If overshooting occurs before the
d specifications are met, repeat steps 3 and 4.

 ——r If vibration occurs before the overshooting is eliminated, the
| ; vibration will be suppressed by the automatic notch filter and

| 5 anti-resonance control.

5 The adjustment results are saved in the SERVOPACK.
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5.5.4 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-

cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ:ﬁg:;ion A(\:L;]t;)rr]réit;c
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Moment of Inertia Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No No
Pn146 Vibration Suppression 1 Frequency B No No
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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5.6.1 Anti-Resonance Control Adjustment Function

5.6

5.6.1

Anti-Resonance Control Adjustment Function (Fn204)

This section describes the anti-resonance control adjustment function.

Anti-Resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration suppression after
one-parameter tuning. This function is effective in supporting anti-resonance control adjustment if the vibra-
tion frequencies are from 100 to 1000 Hz.

This function rarely needs to be used because it is automatically set by the advanced autotuning or advanced
autotuning by reference input. Use this function only if fine-tuning is required, or vibration detection is failed
and readjustment is required.

Perform one-parameter tuning (Fn203) or use another method to improve the response characteristics after
performing this function. If the anti-resonance gain is increased with one-parameter tuning performed, vibra-
tion may result again. If that occurs, perform this function again to fine-tune the settings.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is executed. Enable the function in a state where the machine can
come to an emergency stop at any time to ensure the safety operation of the machine.

» Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
executing the anti-resonance control adjustment function. If the setting greatly differs from the actual
moment of inertia ratio, normal control of the machine may not be possible, and vibration may result.

detected for frequencies outside of this range, and instead, "F----" will be displayed. If

that occurs, use one-parameter tuning with tuning mode 2 selected to automatically
IMPORTANT set a notch filter or use the vibration suppression function (Fn205).
Vibration can be reduced more effectively by increasing the anti-resonance damping
gain (Pn163). The amplitude of vibration may become larger if the damping gain is
excessively high. Increase the damping gain from about 0% to 200% in 10% incre-
ments while checking the effect of vibration reduction. If the effect of vibration reduc-
tion is still insufficient at a gain of 200%, cancel the setting, and lower the control gain
using a different method, such as one-parameter tuning.

o ¢ This function detects vibration between 100 and 1000 Hz. Vibration will not be

Before Performing Anti-Resonance Control Adjustment Function

The following conditions must be met to perform anti-resonance control adjustment function.

* The tuning-less function must be disabled (Pn170.0 = 0).

* The test without a motor function must be disabled (Pn00C.0 = 0).

* The control must not be set to torque control.

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




5.6 Anti-Resonance Control Adjustment Function (Fn204)

5.6.2 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.
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5.6.2 Anti-Resonance Control Adjustment Function Operating Procedure
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(1)

With Undetermined Vibration Frequency

1.

2,

In the SigmaWin+ main window, click Tuning - Tuning.
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 SigmaWin+ 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 drve unit

Before executing this function, always confirmn 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 1s 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 onigin can lead to an overrun and is extremely dangerous

4 VWhen the mament of inertia (mass) idemtification function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identific ation function is used for a vertical axis
confirm that the axis level does not drop when the servo is tummed 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. If vibration is generated execute custom tuning

| Execute | Cancel |

Click Cancel to return to the SigmaWin+ main window without executing tuning.

Click Execute.
The following window will appear.

= Tuning 3]
Set the moment of inertia (mass) ratio before S e |
executing autotuning

IMoment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Edit
Autotuning
Reference input from host controller
@ Pgsition reference input
Autotuning

3=

Mo reference input
! ’I_).:J

Advanced adjustment Finish I
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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 ~
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) control) 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 adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

Dlext > | 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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5.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

6. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

IGustom Tuning - Adust AXISE2 y =18 x|

Tuning mode |0: Set servo gains with priority given to stabilty.

Mechanism selection |2 : Ball screvy mechanism or lingar motar

Friction compensation  Disable

Gain status il gain
 Tuning level
Set the tuning level and start the tuning.
Tuning level |

Tuning lavel adjustment|

) rgm Start uning
Setting the tuning level Ln LJLJ 'LJ m
too high can cause h 4 | ¥ |
vibration ar abnormal (1 - 2000)

noise, +

Finish

— Auto-setting

AT - Vi Detect
1 step e fnactive el t‘% ::‘
by e e

Arti-res Ctrl Adj

Precautions | = Back | To Mc\tw'hgl Completed, | Cancel

Arti-res Adj |: m}ve C'anc:s_ell Arti-res Ctrl Ach |

7. Click Anti-res Ctrl Adj.
The following window will appear.

W Anti-resonance Control Adjustment Function AX

Adjustment

[ Determine frequency ] Frequency Setting Methods
Click the Auto Detect button to | Auto Detect | | Manual Set |
automatically set the frequency

Set frequency ] Before adjustment .““ [Hz]
Click the Start adjustment button << Frequency >> = =t ™ REz]

S : o 1- 2000
[ Adjust damping gain ] ( )

il oal|
Increase [Damping Gsir_ll
<<Damping Gain>> o o o )| [0
[ Finish ] )
Precautions |

Anti-res Adj: Inactive

<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

Cancel

8. Click Auto Detect to set the frequency and click Start adjustment.
The following window will appear.

M Anti-resonance Control Adjustment Function AXIS

Adjustment
[ Determine frequency ] Frequency Setting Methods

Click the Auto Detect button to I
automatically set the frequency

Before adjustment 720 [Hz)
Set frequency ment - T

‘ \d Ad v v

Click the Start adjustment button

1 - 2000
[ Adjust damping gain ] ( )
- a | a
Increase [Damping Gain]
<<Damping Gain>> %]

4

[ Finish ] (0-300)

Precautions |

<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 Cancel
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9. Adjust the damping gain by clicking the setting arrows.

ontrol Adjustment Func AXISH?2

Adjustment
[ Determine frequency ] Frequency Setting Methods

Click the Auto Detect button to | J |

automatically set the frequency

j 720
[ Set frequency ] Before adjustment [Hz]

Click the Start adjustment button s (Frampreray o0 m . Reset
: (#
‘ v v v v

[ 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

Precautions Finish Cancel

Increase [Damping Gain]

3

o~ )

==Damping Gain>>

Click Reset to reset the settings to their original values during adjustment.

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.

Tun

1E

& WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWVin+ 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 drive 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 ongin and reset the pasition pnor to normal operation
Running the motor without resetting the ongin can lead to an overrun and is extremely dangerous

4 When the moment of inertia (mass) identification function is used for a vertical axs, 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 tumed 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

e | Cancel |

Click Cancel to return to the SigmaWin+ main window without executing tuning.
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5.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

2. Click Execute.
The following window will appear.

= Tuning X
Set the moment of inertia (mass) ratio before Erocauions |
executing autotuning

KMoment of inertia (mass) ratio identific ation
Pn103 : Moment of Inertia Ratio

Execute

Edit
R
Autotuning
Reference input fram host contraller
@ Position reference input
[ -
Autotuning

" MNo reference input
[ ey

=

Advanced adjustment | Finish I

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.

i 'Custom Tuning — N ion AXISH2

Tuning mode

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) 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

|2 Ball screw mechanism or linear motor -

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
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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... %

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 | MNext > | Cancel |

6. Enter the correct moment of inertia ratio and then click Next.
The following window will appear.

 'Custom Tuning - Adust AXISE2 & x|
Tuning made |D: Set zervo gains with priority given to stability.
Mechanism selection |2 Ball screw mechanism o linear motor
Friction compensation  Disable
Gain status 1 gain
— Tuning level
Set the tuning level and start the tuning,
T|||d]ﬂtTmm e ——————————
uning level adjustmen’
L g Star tuning
Setting the tuning lewvel lm lwl LJ l LJ {w
too high can cause yiv| H
wibration or abnormal (1 - 2000} LI e
noise, *
Finish
— Auto-zetting
Match fitter S
Wik Detect
"""—W 4
1 step e Carcel :k ::‘
2 step |: Eac:thre =
Arti-res Ctrl Adj
Artires Ad o jnactive  Corcel| Arti-res Ctrl Adj |
Precautions < Back | To mmunlngl Completed, Cancel |

7. Click Anti-res Ctrl Adj.
The following window will appear.

Wi Anti—resonance Control

Adjustment Function AXISH#2

[ Determine frequency

Adjustment
] Frequency Setting Methods

Click the Auto Detect button to
automatically set the frequency

Auto Detect | Manual Set |

Set frequency

] Before adjustment

Click the Start adjustment button

3

<< Frequency >>

[ Adjust damping gain

Increase [Damping Gsir_ll

4

<<Damping Gain>>

[ Finish

] (0-300)

Precautions |

<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

Cancel

n Adjustments

5-61



5-62

5 Adjustments

5.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

8. Click Manual Set to set the frequency and click Start adjustment.
The following window will appear.

Wi Anti—resonance Control Adjustment Function AXIS#2

]

Adjustment
Frequency Setting Methods

[ Asopeiest |

[ Determine frequency

Click the Auto Detect buttan to
automatically set the frequency

Set frequency ]

Click the Start adjustment button << Frequency >>

‘ vy vl v~
[ Adjust damping gain ] (1-2000)
— A | A
Increase [Damping Gain]
=<=Damping Gain=> o
%]
‘ A v I
[ Finish ] (0-300)

Precautions

Adj: Active

<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 Cancel

9. Adjust the frequency by clicking the setting arrows.

W Anti-resonance Control Adjustment Function AXIS#2

)

Adjustment
Frequency Setting Methods

siDeE |

[ Determine frequency

Click the Auto Detect buttan to
automnatically set the frequency

Set frequency ] Before adjuslinenl‘ R ‘ [Hz]
Click the Start adjustment button e m o
. 4 | v [ ~
1- 2000
[ Adjust damping gain ] ( )
— a | a
Increase [Damping Gain]
<<Damping Gain>> %]
I (v
[ Finish ] {0-300)

Precautions

Reset

&

<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 Cancel

Click Reset to reset the settings to their original values during adjustment.

10. Adjust the damping gain by clicking the setting arrows.

W Anti—resonance Control Adjustment Function AXI

]

Adjustment
Frequency Setting Methods

[ moneeet ||

Before adjustment

[ Determine frequency

Click the Auto Detect button to
automatically set the frequency

[

Click the Start adjustment button
[ Adjust damping gain
Increase [Damping Gain]

[ Finish
Precautions

— [Hz]

A A A I A
IR (-
A A v I v

Set frequency

<< Frequency >>

<<Damping Gain>>

(0-300)

Adj: Active

Reset

#

=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 Cancel

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
The set values will be written in the SERVOPACK.

window.




5.6 Anti-Resonance Control Adjustment Function (Fn204)

5.6.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Miiﬁ:ﬁgg;ion A(\:l:]t;)rr]git;c
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Compensation Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Compensation Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Compensation Yes No

n Adjustments
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5.7.1 Vibration Suppression Function

5.7

5.7.1

(1)

(2)

Vibration Suppression Function (Fn205)

The vibration suppression function is described in this section.

Vibration Suppression Function

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates. This function is 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 (Fn203) if required to improve the response characteristics after performing
this function.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is enabled or disabled. Enable the function in a state where the
machine can come to an emergency stop at any time to ensure the safety operation of the machine.

« If the parameter settings are changed while the motor is moving, the new settings will become valid after
the /COIN signal is output.

» 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 test without a motor function must be disabled (Pn00C.0 = 0).

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

Items Influencing Performance

If continuous vibration occurs when the servomotor is not rotating, the vibration suppression function cannot
be used to suppress the vibration effectively. If the result is not satisfactory, perform anti-resonance control
adjustment function (Fn204) or one-parameter tuning (Fn203).




5.7 Vibration Suppression Function (Fn205)

3)

5.7.2

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 (Pn522). Perform the detection of
vibration frequencies again after adjusting the remained vibration detection width (Pn560).

Remained Vibration Detection Width
Pn560 Setting Range Setting Unit Factory Setting When Enabled

Classification

1 to 3000 0.1% 400 Immediately Setup

Note: As a guideline, change the setting 10% at a time. The smaller the set value is, the higher the detection sensitivity will
be. If the value is too small, however, the vibration may not be detected accurately.

The vibration frequencies that are automatically detected may vary somewhat with each positioning operation.
Perform positioning several times and make adjustments while checking the effect of vibration suppression.
Vibration Suppression Function Operating Procedure

The following procedure is used for vibration suppression function.

The SigmaWin+ is required to execute this function.

Operating Procedure
1. In the SigmaWin+ main window, click Tuning - Tuning.
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 SigmaVVin+ 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 mctor
Be sure to return to the ongin and reset the position prior 1o normal operation
Running the motor without resetting the ongin can lead to an overrun and is extremely dangerous

4 VWhen the mament of inertia (mass) identiication function is used for a vertical axis, chack 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 tumed 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. If vibration is generated, execute custom tuning

Cancel

Click Cancel to return to the SigmaWin+ main window without executing tuning.
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5.7.2 Vibration Suppression Function Operating Procedure

2. Click Execute.
The following window will appear.

= Tuning X
Set the moment of inertia (mass) ratio before Erocauions |
executing autotuning

KMoment of inertia (mass) ratio identific ation
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input fram host contraller
@ Position reference input
Autotuning

" MNo reference input
[ ey

=

Advanced adjustment | Finish I

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.

i 'Custom Tuning — Mode : stion AXISH2

Tuning made

0:Set servo gains with priority given t

0:Set servo gains with priority given to stability F-
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) control) 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

IZ Ball screw mechanism or linear motor -

Executes adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

Next > Cancel
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5.7 Vibration Suppression Function (Fn205)

5. Select the 2 or 3 of tuning mode from the Tuning mode box and the mechanism from the
Mechanism selection box, and then click Next.

The following box will appear.

Custom Tuning — Adust AXIS#41 =
Tuning mode |2 : Set servo gains for positioning spplication.
hechanizm selection |2 : Ball screw mechanism or lineat matar
Friction compensation knable
Gain status |1 osin
* — Tuning lewvel
Zet the tuning level and start the tuning
FF level adjustment ST

Feed forward level (FF) ] A
L o e

LA IS
X x|

inresse U
owershooting ocours.
(1 - 2000}
* Feedhack level (FB) il 4
FB level adjustment L Lot Ld L
Increase until (1 - 2000)
owershooting disappears. Y T——
* Notch fiter
il Detect
1 step I:---- Fna::tws Q
Camce
q 2 step I:---- Fnaclwa E‘
No e
Yes Anti-res Chrl Add) ’7
¢ Anfires Adj  —  jnactive  Cancel Arti-res Ctrl Adj |
Finish Wil Suppression
Freguency 1 |: [nacuve Canoe] Vib Suppress
Precautions = Back | To Autmunlngl Completed. | Cancel |

6. Click Vib Suppress.

The Vibration suppression Function box will appear.

E'U'ihral:ion Suppression FunctionAXIS#1

— Adjiustment

Determine the frequency
for &

Click the Impart button.
Manual zetting is alzo poszible.

Set the frequenc

Click the Set button.

Residual Yibration Freguency

[

14.7 [Hz]

Impart

<

[
[

|

If the wibration problem could not
be solved,

finely adjust the frequency and
then click the Set button again.

i
LIl

Set frequency ‘

C3

B [Hz]

|

-
-
-

i Yih Suppression: Inactive I—

Set Reset

i (&

{ 10-1000)

[Click the Set button,

Precautions |

Finizh Cancel
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5.7.2 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.

Evihration Suppression FunctionAXIS#1 5[

—Adjustment i Wik Suppression: Inactive I—

Determing the frequency
for zett

Residual Yikration Frequency 14.7 [Hz)

Click the Impart button.
Manual setting is also possible.

Ala| af

Click the Set button.
¥ Set Reset
{ [Hz]

If the wibration problem could not
be solved,

Set frequency ‘ II !I II !I
finely adjust the frequency and 2 @
¥ I b I hd I %

then click the Set button again.

{ 10-10007)

—
h

Precautions | Fimizh Cancel

8. Click Set.
EVihration Suppression FunctionAXIS#1 x|
— Adjustment
Residual Vikrstion Frequency 13.5 [Hz]

Click the Impart buttan.
Manual sefting is alsa possible.

Set the frequency.

Click the Set button.
It the wibration problem could not Reset

Set
be solved, Set frequency . [Hz]
finely adjustthe fraquency and E :“a E
hd I b I b I

then click the Set button again
¢ 1.0-10007)

[Current value: 14.7 Hz
h
I |

Precautions | Finish Cancel

Import

&

If any vibration still occurs, manually make fine adjustments to the Set frequency, and click Set.

E Vibration Suppression FunctionAXIS#1 x|

Determine the fraquency — Adjustment

for setting
Residual Yibration Frequency 13.5 [Hz]

Clickthe Impart button
Manual setting is also possible

L4 &

Set the frequency

Click the Set buttan

Impart

If the wibration problem could not Reset
be solved, Set frequency
finely adjust the frequensey and @
then click the Set button again. x| >

' ( 10-1000)

[Current value: 32.3Hz
Finish

Precautions | Finizh Cancel

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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5.7 Vibration Suppression Function (Fn205)

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.

No settings related to the vibration suppression function will be changed during opera-

tion.
o 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.

(2) Related Function on Vibration Suppression Function

This section describes functions related to vibration suppression function.

B Feedforward

The feedforward gain (Pn109), 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 the
[Factory setting] | speed/torque feedforward input.

Model following control is used together with the
speed/torque feedforward input.

Immediately Tuning

Pn140

n.1000

Refer to 2~V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54) for
details.

» Model following control is used to make optimum feedforward settings in the SERVO-

0 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.
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5.7.3 Related Parameters

5.7.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi(jche;(rt]ag:;ion A(\:l:]t;)rr]r;ztisc
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No No
Pn143 Model Following Control Bias (Forward Direction) No No
Pn144 Model Following Control Bias (Reverse Direction) No No
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 quel Following Control Speed Feedforward Compen- No No

sation
Pn14A Vibration Suppression 2 Frequency No No
Pn14B Vibration Suppression 2 Compensation No No
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5.8 Additional Adjustment Function

5.8

5.8.1

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 . o
. Manual gain switchin,
Pn139 |[Factory setting] £ £ Immediately Tuning
n.O00O0O2 Automatic gain switching
Note: n.O0OO]1 is reserved. Do not use.
For the gain combinations for switching, refer to (1) Gain Combinations for Switching.
For the manual gain switching, refer to (2) Manual Gain Switching.
For the automatic gain switching, refer to (3) Automatic Gain Switching.
(1) Gain Combinations for Switching
Model -
. Speed Loop Speed Lgop Position Loop Torque MOd?I Following Pz :
Setting Gain Integral Time Gain Reference Following Control Gain Compensation
Constant Filter Control Gain Compensation Gain
. Pn142"
Pnl01 Pn401
Gain Pn100 Sneed Loo Pn102 Tgr ue Refer- 11\);[]1;11 11 Foll Model Follow- | Pni21
. Speed Loop P oP Position Loop que . odel FOTOW= 1 ing Control Friction Com-
Setting 1 Gain Integral Time Gain ence Filter Time ing Control . ensation Gain
Constant Constant Gain Ga‘m Compen- | P
sation
Pn412 . Pn149"
Pnl105 Pnl148 Pnl122
Gain Pnl04 2nd Speed Loop Pnl06 . 1st Step 2nd 21nd Model Fol- 2nd.Model Fol- 2nd Gain for
. 2nd Speed Loop . 2nd Position Torque Refer- . lowing Control »
Setting 2 . Integral Time . . . lowing Control . Friction
Gain Loop Gain ence Filter Time . Gain Compen- :
Constant C Gain . Compensation
onstant sation

#  The switching gain settings for the model following control gain and the model following control gain compensation
are available only for manual gain switching. To enable the gain switching of these parameters, a gain switching input
signal must be sent, and the following conditions must be met.

* No command being executed.

* Motor having been completely stopped.
If these conditions are not satisfied, the applicable parameters will not be switched although the other parameters
shown in this table will be switched.
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5.8.1 Switching Gain Settings

(2) Manual Gain Switching
Manual gain switching uses G-SEL of OPTION field to switch between gain setting 1 and gain setting 2.

When the motor is stopped, input the G-SEL signal and wait 2 ms or more to input a command (e.g., position-
ing).

Type Command Name Setting Meaning

Switches to gain setting 1.

Input | G-SEL of OPTION field

Switches to gain setting 2.

(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 SW'tC.Pi'r:ge el Switching Time
Condition A satisfied. Gain setting 1 to Pnl135 Pnl31
gain setting 2 Gain Switching Gain Switching
Waiting Time 1 Time 1
Pn139 n.000O2
Condition A not satis- Gain setting 2 to Pn136 Pn132
fied. gain setting 1 Gain Switching Gain Switching
Waiting Time 2 Time 2
Select one of the following settings for switching condition A.
T " For Other than
Switching Condition A e When L
Parameter for Position Control Posmon.Co.ntroI (No Enabled Classification
Switching)
n.0O000 Positioning completed Fixed in eain setting 1
[Factory setting] | signal (/COIN) ON & g
Positioning completed L . .
n.O0O10 signal (/COIN) OFF Fixed in gain setting 2
Positioning near signal . . . .
n.0O00O20 (/NEAR) ON Fixed in gain setting 1
Pn139 Positioning near signal . . . . Immediately Tuning
n.0O0O30 (/NEAR) OFF Fixed in gain setting 2
No output for position
n.0O00O40 reference filter and posi- | Fixed in gain setting 1
tion reference input OFF
n.O00O50 I(’)(I)\slltlon reference input Fixed in gain setting 2

Automatic switching pattern 1 (Pn139.0 = 2)

Switching Waiting Time 1 Pn135

Condition A Switching Time 1 Pn131

satisfied

Gain
Settings 2

Gain
Settings 1

Pn100 Pn104
Pn101 Pn105
Pn102 Pn106
Pn121 Pn122

Pn401 Pn412

Condition A
not satisfied

Switching Waiting Time 2 Pn136
Switching Time 2 Pn132
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5.8 Additional Adjustment Function

B Relationship between the Waiting and Switching Times for Gain Switching

In this example, the "positioning completed signal (/COIN) ON" condition is set as condition A for automatic
gain switching. The position loop gain is switched from the value in Pn102 (position loop gain) to the value in
Pn106 (2nd position loop gain). When the /COIN signal goes ON, the switching operation begins after the
waiting time set in Pn135. The switching operation changes the position loop gain linearly from Pn102 to
Pn106 within the switching time set in Pn131.

Pn102
Position Loop

Switching

Waiting Time  Switching Time

Pn135

Gain

/COIN

Switching condition A satisfied

Pn131

Pn106
2nd Position
Loop Gain

Note: Automatic gain switching is available in the PI and I-P controls (Pn10B).

(4)

Related Parameters

Speed Loop Gain [Speed| [Position| I
Classification
Pn100 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant [Speed] [Position] L
Classification
Pn101 Setting Range Setting Unit Factory Setting | When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
Position Loop Gain Positi
P Classification
Pn102 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Torque Reference Filter Time Constant [Speed| [Position| [Torque] N
Classification
Pn401 Setting Range Setting Unit Factory Setting | When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
Model Following Control Gain Positi
9 Classification
Pn141 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
Model Following Control Gain Compensation Positi
9 P Classification
Pn142 Setting Range Setting Unit Factory Setting | When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
Friction Compensation Gain [Speed] [Position] _—
Classification
Pn121 Setting Range Setting Unit Factory Setting | When Enabled
10 to 1000 1% 100 Immediately Tuning
2nd Speed Loop Gain [Speed] [Position] S
Classification
Pn104 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
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5.8.1 Switching Gain Settings

(cont'd)
2nd Speed Loop Integral Time Constant [Speed| [Position] L
Classification
Pn105 Setting Range Setting Unit Factory Setting | When Enabled
15t0 51200 0.01 ms 2000 Immediately Tuning
2nd Position Loop Gain Positi
P Classification
Pn106 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
1st Step 2nd Torque Reference Filter Time —
s Constant [Speed]| [Position| [Torque] Classification
n Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
2nd Model Following Control Gain Positi
I Classification
Pn148 Setting Range Setting Unit Factory Setting | When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
2nd Model Following Control Gain Compensation Positi
9 P Classification
Pn149 Setting Range Setting Unit Factory Setting | When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
2nd Gain for Friction Compensation [Speed| [Position | S
Classification
Pn122 Setting Range Setting Unit Factory Setting | When Enabled
10 to 1000 1% 100 Immediately Tuning
(5) Parameters for Automatic Gain Switching
Gain Switching Time 1 Positi
9 Classification
Pn131 Setting Range Setting Unit Factory Setting | When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Time 2 Positi
g Classification
Pn132 Setting Range Setting Unit Factory Setting | When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 1 Positi
9 9 Classification
Pn135 Setting Range Setting Unit Factory Setting | When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 Positi
9 I Classification
Pn136 Setting Range Setting Unit Factory Setting | When Enabled
0 to 65535 1 ms 0 Immediately Tuning
(6) Related Monitor
Monitor No. (Un) Name Value Remarks
1 For gain setting 1
Un014 Effective gain monitor .
2 For gain setting 2
Note: When using the tuning-less function, gain setting 1 is enabled.
Analog
Parameter No. Monitor Name Output Value Remarks
Pn006 L0008 Effective gain moni- 1V Gain setting 1 is enabled.
Pn007 tor 2V Gain setting 2 is enabled.




5.8 Additional Adjustment Function

5.8.2

Manual Adjustment of Friction Compensation

Friction compensation rectifies the viscous friction change and regular load change.

The friction compensation function can be automatically adjusted with advanced autotuning (Fn201),
advanced autotuning by reference input (Fn202), or one-parameter tuning (Fn203). This section describes the

steps to follow if manual adjustment is required.

Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.00LO Does not use friction compensation
Pn408 | [Factory setting] ' Immediately Setup
n. 1000 Uses friction compensation.
Friction Compensation Gain [Speed| [Position| L
Classification
Pn121 Setting Range Setting Unit Factory Setting | When Enabled
10 to 1000 1% 100 Immediately Tuning
Friction Compensation Coefficient [Speed] [Position | L
Classification
Pn123 Setting Range Setting Unit Factory Setting | When Enabled
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [Speed| [Position | L
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] I
Classification
Pn125 Setting Range Setting Unit Factory Setting | When Enabled
1 to 1000 1% 100 Immediately Tuning
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5.8.2 Manual Adjustment of Friction Compensation

(2) Operating Procedure for Friction Compensation

The following procedure is used for friction compensation.

/\ CAUTION

» Before using friction compensation, set the moment of inertia ratio (Pn103) as accurately as possible. If
the wrong moment of inertia ratio is set, vibration may result.

Step

Operation

Set the following parameters for friction compensation to the factory setting as follows.

Friction compensation gain (Pn121): 100

Friction compensation coefficient (Pn123): 0

Friction compensation frequency correction (Pn124): 0

Friction compensation gain correction (Pn125): 100

Note: Always use the factory-set values for friction compensation frequency correction (Pn124) and friction
compensation gain correction (Pn125).

To check the effect of friction compensation, gradually increase the friction compensation coefficient (Pn123).
Note: Usually, set the friction compensation coefficient value to 95% or less. If the effect is insufficient,
increase the friction compensation gain (Pn121) by 10% increments until it stops vibrating.

Effect of Parameters for Adjustment

Pnl121: Friction Compensation Gain
This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is excessively high.

Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the set value is, the more effective friction
compensation will be. If the set value is excessively high, however, the vibration will occur easily. Usually,
set the value to 95% or less.

Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.

' \Insufficient responsiveness | | Responsiveness
| because of friction | is improved by
| friction

Small friction [ | compensation.

Position error | Position error
e = b e WSS, I e s
/M [\
\ f \
/ \ Large friction o
/ \ / "\__
I I\"\__ Reference speed ¢ \ Reference speed
Without friction compensation With friction compensation
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5.8.3

5.8.4

5.8.5

Current Control Mode Selection Function

This function reduces high-frequency noises while the servomotor is being stopped. This function is enabled
by default and set to be effective under different application conditions. Set Pn009.1 = 1 to use this function.

Parameter Meaning When Enabled | Classification
n. OOoO Selects the current control mode 1.
Pn009 [y OO1O . After restart Tuning
[Factory setting] Selects the current control mode 2 (low noise).

« If current control mode 2 is selected, the load ratio may increase while the servomotor

o is being stopped.

IMPORTANT

Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the SERVOPACK
according to the speed loop gain (Pn100). The noise level can be reduced by reducing the current gain level
(Pn13D) from its factory setting of 2000% (disabled). If the set value of Pn13D is decreased, the level of noise
will be lowered, but the response characteristics of the SERVOPACK will also be degraded. Adjust the current
gain level within the allowable range at which SERVOPACK response characteristics can be secured.

Current Gain Level [Speed]| [Position] I
Classification
Pn13D |  Setting Range Setting Unit Factory Setting When Enabled
100 to 2000 1% 2000 Immediately Tuning

+ If the parameter setting of the current gain level is changed, the 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. OdOooO .
. 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
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5.8.6 Backlash Compensation Function

5.8.6
(1)

(2)

Backlash Compensation Function
Overview

When driving a machine with backlash, there will be a deviation between the travel distance in the position
reference that is managed by the host controller and the travel distance of the actual machine. Use backlash
compensation function to add the backlash compensation value to the position reference and use the result to
drive the servomotor. This means that the travel distance of the actual machine will be the same as the travel
distance in the host controller.

Note 1. This function is supported only for position control.
2. Software version 0023 or higher is required to use this function. The software version can be confirmed in Fn012.
For details, refer to 6.14 Sofiware Version Display (Fn012).

Travel distance by
position reference

»

»
a
\

3

Machine axis B
]
Backlash compensation value

Travel distance
L by position reference

.

!
gl

o

Reference forward—»
rotational direction

I:—:I_I » I:—ZI Machine axis (e.g. table)

»
L

Motor axis B

Motor axis |

leacklash (play due to mechanical precision)
Related Parameter
Set the following parameter to use backlash compensation.

Backlash Compensation Direction

Set the direction in which to apply backlash compensation.

Parameter Function When Enabled | Classification
FF.aDCgr?O Compensates with a reference in the forward direc-
Pn230 |setting] tion. After restart Setup
n. 0004 t(ij(())rrlr'lpensates with a reference in the reverse direc-

Backlash Compensation Value

Set the amount of backlash compensation to add to the position reference.
The amount is set in increments of 0.1 reference unit. However, when the amount is converted to encoder
pulses, it is rounded off at the decimal point.

Example: If Pn231 is set to 6,553.6 [reference unit] and the electronic gear ratio (Pn20E/Pn210) is set to 4/1,
then the pulse equivalent is 6,553.6 X 4 = 26,214.4 [pulses].
=The backlash compensation value will be 26,214 encoder pulses.

Backlash compensation value iti
P Classification
Pn231 Setting Range Setting Unit | Factory Setting | When Enabled
-500000 to +500000 0.1 rlelfleiience 0 Immediately Setup
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O

IMPORTANT Pn231 < Pro0E ¥ 50 x Encoder resolution* x 0.00025

» The backlash compensation value is restricted by the following formula. The specified compensation
is not performed if this condition is not met.

Pn210 Maximum motor speed [min™"]

*  For details, refer to 4.4.3 Electronic Gear.

Example:

If Pn20E is set to 4, Pn210 is set to 1, the maximum motor speed is 6,000 [min'1], and the encoder
resolution is 131,072 (17 bits),

1/4 x 6000/60 x 131072 x 0.00025 = 819.2 [reference units]

=Therefore, the maximum backlash compensation value is 819.2 reference units.

» Do not exceed the upper limit of the backlash compensation value. The upper limit of the backlash
compensation value can be confirmed in Un031.

3)

Backlash Compensation Time Constant

Set a time constant for a first order lag filter to use when adding the backlash compensation value (Pn231) to

the position reference.
If you set Pn233 to 0, the first order lag filter is disabled.

Backlash compensation time constant iti
P Classification
Pn233 Setting Range Setting Unit | Factory Setting | When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

Note: Changes to the set value are applied when there is no position reference input and the servomotor is stopped. The
current operation is not affected if the set value is changed during servomotor operation.

Related Monitor

The following monitoring parameters provide information on backlash compensation.

Un No. Displayed Information Unit
Un030 The current backlash compensation value 0.1 reference unit
Un031 Backlash compensation setting limit value 0.1 reference unit

Compensation Operation

This section describes the operation that is performed for backlash compensation.

Note: The following figures are for when backlash compensation is applied for references in the forward direction
(Pn230.0 = 0). The following monitoring information is provided in the figures: TPOS (target position in the refer-
ence coordinate system), POS (reference position in the reference coordinate system), and APOS (feedback position
in the machine coordinate system). The monitoring information includes the feedback position in machine coordi-
nate system (APOS) and other feedback information. The backlash compensation value is subtracted from the feed-
back positions in the monitoring information, so it is not necessary for the host controller to consider the backlash

compensation value.

/\ CAUTION

« The encoder dividing pulse output will output the number of encoder pulses for which driving was actually
performed, including the backlash compensation value. If using the encoder dividing pulse output for posi-
tion feedback at the host controller, must consider the backlash compensation value.

n Adjustments
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5.8.6 Backlash Compensation Function

When Servo is ON

The backlash compensation value (Pn231) is added in the compensation direction when the servo is ON (i.e.,
the servomotor is powered) and a reference is input in the same direction as the backlash compensation direc-
tion (Pn230.0). If there is a reference input in the direction opposite to the backlash compensation direction,
the backlash compensation value is not added (i.e., backlash compensation is not performed).

The relationship between APOS and the servomotor shaft position is as follows:

« If a reference is input in the compensation direction: APOS = Motor shaft position - Pn231
* If a reference is input in the direction opposite to the compensation direction: APOS = Motor shaft position

The following figure shows driving the servomotor in the forward direction from target position TPOSO to
TPOSI1 and then to TPOS2, and then returning from TPOS2 to TPOS1 and then to TPOSO0.

Backlash compensation is applied when moving from TPOSO0 to TPOS1, but not when moving from TPOS2 to
TPOSI.

Servo ON
If a reference is input Target position Target position Target position
in the compensation TPOSO TPOS1 TPOS2
direction Travel distance 1 —{—Travel distance 2—»
POS D D 5
APOS D D ©
Machine axis & $ D
Pn231 \ \
—®»r—— Travel distance 1 —»r— Travel distance 2 —
Motor axis © ® © o
I
i
Machine axis I:_:I—| » I: -] * I: ]
Motor axis | :
T
I
I

L L L
Backlash (= Pn231)

If a reference is input

in the direction opposite
to the compensation direction
l4——Travel distance 1 l4— Travel distance 2 —
POS © g <5
APOS © 35 5
Machine axis B D D
Pn231
«——Travel distance 1 «— Travel distance 2 —4—:
Motor axis & &> &
I
|
Machine axis I:_:L| « I:_:L| « I: ]
Motor axis| |
T
I
I I I

Backlash (= Pn231)
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B When Servo is OFF

Backlash compensation is not applied when the servo is OFF (i.e., when the servomotor is not powered).
Therefore, the reference position POS moves by only the backlash compensation value.

The relationship between APOS and the servomotor shaft position is as follows:
* When servo is OFF: APOS = Servomotor shaft position
The following figure shows what happens when the servo is turned OFF after driving the servomotor in the

forward direction from target position TPOSO to TPOS1. Backlash compensation is not applied when the
servo is OFF (i.e., the SERVOPACK manages the position data so that APOS and POS are the same).

Servo OFF
Target position Target position
TPOSO0 TPOS1
Travel distance > P j
POS & d—o
] Status with no backlash
1 r\_ﬂ\ compensation POS = APOS
APOS A %4 \Y 74 \:/ _/

1
|
Machine axis ¢ © i
1
Pn23'] I
By Travel distance !

Motor axis >—& &
|
1
Machine axis I::IJ _> I: '

Motor axis | :
I |
—»

Backlash (= Pn231)

B \When There is Overtravel

(5)

When there is overtravel (i.e., when driving is prohibited due to an overtravel signal or software limit), the
operation is the same as for @ When Servo is OFF, i.c., backlash compensation is not applied.

When Control is Changed

Backlash compensation is performed only for position control.

Backlash compensation is not applied if changing from position control to any other type of control.

Backlash compensation is applied in the same way as B When Servo is ON if changing from any other type of
control to position control.

Monitor Functions (Un Monitoring)

Un No. Displayed Information Unit Specification

Un007 | Input reference speed min-! Indicates the input reference speed before backlash
compensation.

Un008 | Position error amount Reference unit Displays the position error with respect to the position
reference after backlash compensation.

Un00C | Input reference counter Reference unit Displays the input reference counter before backlash
compensation.

Un00D | Feedback pulse counter Encoder pulse Displays the pulse count of the actually driven motor
encoder.

Un013 | Feedback pulse counter Reference unit Dlsplays the pqlse count of the actually driven encoder
in reference units.

n Adjustments
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5.8.6 Backlash Compensation Function

(6) MECHATROLINK Monitor Information

This section describes the information that is set for the MECHATROLINK monitoring information (Monitor
1, Monitor 2, Monitor 3, and Monitor 4) and the backlash compensation operation.

Monitor N , )
Code Designation Meaning Unit Remarks
Reference position in the reference Reference
0 POS coordinate system (after the position . -
unit
reference filter)
1 MPOS | Reference position Refer.ence -
unit
2 PERR | Position error Reﬁ:;ci? | valid only during position control
Feedback position in the machine Reference | Feedback position with the backlash
3 APOS . . .
coordinate system unit compensation subtracted
Feedback latch position in the Reference | Feedback position with the backlash
4 LPOS . . . .
machine coordinate system unit compensation subtracted
Reference position in the reference Reference
5 IPOS coordinate system (before the position . -
unit
reference filter)
6 TPOS Tgrget position in the reference coor- Refergnce _
dinate system unit
Option monitor 1
E OMNI1 (selected with Pn824) - -
Option monitor 2
F OMN2 (selected with Pn825) B B
Parameters Monitor Information Output Unit Remarks
0003h | Position error (lower 32 bits) Reﬁ:;cietn ce -
o . Reference
0004h | Position error (upper 32 bits) unit -
000Ah | Encoder count (lower 32 bits) Reference .
unit Count value of the actually driven
motor encoder
000Bh | Encoder count (upper 32 bits) Refl‘f;ie? ce
000Ch R q
eserve - -
Pn824 000Dh
Pn825
0017h | Un007: Input reference speed min’! Same as monitor mode Un007
0018h | Un008: Position error amount Reﬁ:;in ¢ | Same as monitor mode Un008
001Ch | Un0OOC: Input reference counter Refijin ¢ | Same as monitor mode Un00C
001Dh | Un0OOD: Feedback pulse counter ngl(l)scl:er Same as monitor mode Un00D
0080h Previous value of latched feedback Encoder Feedback position with the backlash
position (LPOS) pulse compensation subtracted
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B Related Monitoring Diagrams

------------------ UJ[M]: Un00C
|[A][T]: Speed feedforward | <Legend symbols>
1==|[AI[T]: Position H [A]: Analog monitoring
1 |reference speed [U]: Monitor mode
| Un monitorin
- [[U][MJ: Unoo7 ( 9
[M]: IPOS  femmmmmmmmems [IAlT]: Position amplifier error |
H

[O]: Output signal
i
1
i

Feedforward

[T]: Trace data object
[M]: MECHATROLINK
monitor information

Position : + Speed/
[M]: TPOS - Position— reference > Electronic| > Error current M Load
gear counter
reference filter - loop
Backlash
compensation
E[MM]] I\/FI%%? function | External
: ----{[U]: Un013 conversation| \ENG ENC
7 t

>

+
Error Y
v} PR a

1 — Electronic [¢
+1 - gear
Error [-1--HAI[TIIM]: Position error ]
counter | i [TG][M]: Un008 |

!

---[A][O][T]: Positioning completed]

[, {Su8t |- - JTATITT: Completion of
signal ition reference
processing pos

[M]: APOS ; ---q[O][T]: Position near ]
L Elactronic ¢ .
[M]: Previous eggé’r”'c
value for LPOS
T Backlash
: —1 compensation ([U][M]: UnooD F
[M]: LPOS Eleé:‘tergrnlc O function

Latch [[UI[M]: UnOOE ]
signal

[M]: PG count
[M]: FPG count
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5.9.1 Feedforward Reference

5.9

Compatible Adjustment Function

The DC Power Input X-V series SERVOPACKs have adjustment functions as explained in sections 5.7/ to 5.8

to make machine adjustments.

This section explains compatible functions provided by earlier models, such as the X-I1I Series SERVOPACK.

This function applies feedforward compensation to position control and shortens positioning time.

Pn10A

Feedforward Filter
Time Constant

5.9.1 Feedforward Reference
Pn109
Position DiﬁerentiaIH Feedforward Gain|—
reference

+

TF-eedback pulse

)

+V4
Position loop gain (Kp) |—>O—>

Feedforward Gain [ Position |
- Classification
Pn109 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant [ Position |
[Positon] Classification
Pn10A Setting Range Setting Unit Factory Setting When Enabled
0 to 6400 0.01 ms 0 Immediately Tuning

Note: Too high value may cause the machine to vibrate. For ordinary machines, set 80% or less in this parameter.
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Adjustment Function

5.9.2

Mode Switch (P/P1 Switching)

The mode switch automatically switches between proportional and PI control. Set the switching condition
with Pn10B.0 and set the level of detection points with Pn10C, Pn10D, Pn10E, and Pn10F.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time can be reduced
by setting the switching condition and detection points.

Without Mode

Switch

With Mode Switch

Motor
speed

E Overshoot

Reference

Actual servomotor
operation

aN

Overshoot —

—A—':\J_J Time

Settling time

<>

Motor
speed

L_J Time
Settling time

(1) Related Parameters
Select the switching condition of the mode switch with Pn10B.0.

Parameter
Parameter Mode Switch Selection %oerlgaclggnng E\:lvahtﬁg d ngzilrf]"
Point Setting

n.O00O00 Uses an internal torque reference level for the Pn10C

[Factory setting] | switching conditions.

n. 0004 gs'es a speed reference level for the switching con- Pn10D

1tions.
- — ; Immedi-
Pn10B n.0002 Hsrel: an acceleration level for the switching condi- PnlOE ately Setup
n.0003 Qses a position error level for the switching condi- PnlOF
tions.
n.O00O0O4 Does not use mode switch function. -
B Parameters to Set the Level of Detection Points
Mode Switch (Torque Reference) [Speed| [Position|

Classification

Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed| [Position| o
Classification
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
Mode Switch (Position Error Positi
( ) Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning

n Adjustments
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5.9.2 Mode Switch (P/PI Switching)

(2) Operating Examples for Different Switching Conditions
B Using the Internal Torque Reference [Factory Setting]

With this setting, the speed loop is switched to P control when the value of internal 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 Spse-(‘j reference Motor speed
Time
+Pn10C |- Internal torque reference
Torque 0 [
Reference | i
-Pn10C === - X
1 | 1 !
P P
PI[P| PIControl |P[PI Control

B Using the Speed Reference

With this setting, the speed loop is switched to P control when the value of speed reference input exceeds the

speed set in Pn10D.
Speed Speed reference Motor speed
Pn10D [~ g/~ ) Time
PI_[ P Control [ PI Control

B Using Acceleration

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration set
in Pn10E.

Speed reference

-
\,
/
/
/

Speed Motor speed

Time
+Pn10E -f-

Acceleration 0 E :
-Pn10E [~ "ttt TToos \J

1

1

Nl
|
PI Control | P] PI Control

B Using the Position Error

With this setting, the speed loop is switched to P control when the position error exceeds the value set in
Pnl0OF.

This setting is effective with position control only.

Speed reference Motor speed
Speed >
Time
Position
error
Pn10Ff-----, {2rmrem e h
Pl | P Control | PI Control
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5.9.3

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
Pn408.

Torque

reference ———JPp|

before
filtering

(1)

*
Torque 2nd 1st Notch
Reference O— Torque o—Filter
Filter Reference (Pn409,
(Pn401) FFIJt%erF Pn40A,
n )
n410) and Pn40B)

N\

First order lag filter

Torque Reference Filter

Second order lag filter

Torque Related
Function Switch
Pn408

!

Notch filter

* The 2nd torque reference filter is enabled when Pn40F is set to a value less than
5000 and disabled when Pn40F is set to 5000 (factory setting).

1

|
|
|
|
|
|
|
|
I
|
Pn40D, and I
|
|
|
|
|
|
Notch filter |
|

|

|

2nd Torque

reference
Fiter > ater
(Pn40C filtering
Pn40E)

If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter time constants
with Pn401. This may stop the vibration. The lower the value, the better the response will be, but there may be

a limit that depends on the machine conditions.

Pn401

Torque Reference Filter Time Constant [Speed] [Position] [Torque] L
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning

B Torque Reference Filter Setting Guide

Use the speed loop gain (Pn100 [Hz]) and the torque filter time constant (Pn401 [ms]) to set the torque refer-

ence filter.

Adjusted value for stable control: Pn401 [ms] < 1000/ (2w X Pn100 [Hz] x 4)
Critical gains: Pn401 [ms] < 1000/ (2t x Pn100 [Hz] x 1)

2nd Step 2nd Torque Reference Filter

n Adjustments

PndoF | ooueney (Seeed] - [Positon] - [Toraue| Classification
n
Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1 Hz 5000%* Immediately Tuning
2nd Step 2nd Torque Reference Filter —
Q Valuep | [Speed]  [Position] - [Torque] Classification
Pn410 . - - -
Setting Range Setting Unit Factory Setting When Enabled
50 to 100 0.01 50 Immediately Tuning

*

The filter is disabled if 5000 is set.
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5.9.3 Torque Reference Filter

(2) Notch

Filter

The notch filter can eliminate specific frequency elements generated by the vibration of sources such as reso-
nance of the 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.

Q value = 0.7 Q value = 1.0
Notch Filter Notch Filter
100 — 100
0 0t
Gai .
(db) 100 G100
-200 -200
_300102 10° 104 '300102 = ‘1'03 = ‘104
Frequency (Hz) Frequency (Hz)
Notch Filter Notch Filter
0 : 0
-100 - -100
g 11 S F sy -200
300 oot -300
400 10° 104 400 o o
Frequency (Hz) Frequency (Hz)
The notch filter can be enabled or disabled with Pn408.
Parameter Meaning When Enabled | Classification
n.00O00 .
[Factory setting] Disables 1st notch filter.
n.O00O01 Enables 1st notch filter. )
Pn408 Immediately Setup
n.0JoOod .
. Disables 2nd notch filter.
[Factory setting]
n.O0100 Enables 2nd notch filter.
Set the machine's vibration frequency as a parameter of the notch filter.
1st Notch Filter Frequenc Speed Positi T
q y [Speed| [Position] [Torquel Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
1st Notch Filt Val Speed| [Positi T
st Notch Filter Q Value [Speed| [Position| [Torque] Classification
Pn40A Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
1st Notch Filter Depth Speed Positi T
P [Speed| [Position| [Torque| Classification
Pn40B Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
2nd Notch Filter Frequenc Speed Positi T
: quency [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 Positi T
ilter Q Valu [Speed| [Position] [Torque] Classification
Pn40D Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning




5.9 Compatible Adjustment Function

(cont'd)
2nd Notch Filter Depth Speed Positi T
nd Notch Filter Dep [Speed] [Position] [Torque| Classification
Pn40E Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning

O

IMPORTANT

frequency may cause vibration and damage the machine.
» Change the notch filter frequencies (Pn409 or Pn40C) only when the servomotor is
stopped. Vibration may occur if the notch filter frequency is changed when the servo-

motor is rotating.

« Sufficient precautions must be taken when setting the notch filter frequencies. Do not
set the notch filter frequencies (Pn409 or Pn40C) that is close to the speed loop’s
response frequency. Set the frequencies at least four times higher than the speed
loop’s response frequency. Setting the notch filter frequency too close to the response

5.9.4 Position Integral

The position integral is the integral function of the position loop. It is used for the electronic cams and elec-
tronic shafts when using the SERVOPACK with YASKAWA MP900/2000 Machine Controllers.

Position Integral Time Constant Positi
9 Classification
Pn11F Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0.1 ms 0 Immediately Tuning
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5.9.4 Position Integral
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6 Utility Functions (FnOOO)

6.1

List of Utility Functions

Utility functions are used to execute the functions related to servomotor operation and adjustment.
Each utility function has a number starting with Fn.

The following table lists the utility functions and reference section.

Function Function Refergnce Commeqt: SigmaWin+
No. Section function names
Fn000 Alarm history display 6.2 Alarm Display
Fn002 JOG operation 6.3 JOG Operation
Fn003 Origin search 6.4 Origin Search
Fn004 Program JOG operation 6.5 Program JOG Operation
Fn005 Initializing parameter settings 6.6 Editing Parameters
Fn006 Clearing alarm history 6.7 Alarm Display
Fn008 Absolute encoder multiturn reset and encoder alarm reset 4.7.4 Setting the Absolute Encoder
Fn0OOC Offset adjustment of analog monitor output 6.8 ggiglslttmg Analog Monitor
Fn0OOD Gain adjustment of analog monitor output 6.9 ggjt;ittmg Analog Monitor
FnOOE Automatic .offset-signal adjustment of the motor current 6.10 Adjust.ing Motor Current
detection signal Detection Offset
FnOOF ManuAal offset-signal adjustment of the motor current detec- 6.11 Adjust‘ing Motor Current
tion signal Detection Offset
Fn010 Write prohibited setting 6.12 Write Prohibited Setting
FnO11 Servomotor model display 6.13 Product Information
Fn012 Software version display 6.14 Product Information
Fn013 g?;;grt:gngﬂlzﬁizﬁgg change when a multiturn limit 4.7.6 Setting the Multi-Turn Limit
FnO1B | Vibration detection level initialization 6.15 | mtializing Vibration Detec-
FnO1E Display of SERVOPACK and servomotor ID 6.16 Product Information
Resetting the SERVOPACK
Fn030 Software reset 6.17 EZE%&X%ESI&NK Commu-
nication Reset
Fn200 Tuning-less levels setting 522 Editing Parameters
Fn201 Advanced autotuning 532 Tuning
Fn202 Advanced autotuning by reference 542 Tuning
Fn203 One-parameter tuning 552 Tuning
Fn204 Anti-resonance control adjustment function 5.6.2 Tuning
Fn205 Vibration suppression function 5.7.2 Tuning
Fn206 EasyFFT 6.18 EasyFFT
Fn207 Online vibration monitor 6.19 Online Vibration Monitor

Note: Execute the utility function with SigmaWin+.



6.2 Alarm History Display (Fn000)

6.2

Alarm History Display (Fn000)

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.

Alarm
’7 lﬂ..CQD : Encoder Communications Error

Alarm diagnosis | Alarm traceback

Cauze

Cauze 145 4| »

Monitor at occurrence of alarm

Contact fault of encoder connector or incarrect encoder wiring. ;I
I
Investigated actions
Check the encoder connector cortact status. d
[
Corrective actions
Re-inzert the encoder connector and confirm that the encoder is correctly wired. d
[

Matme I alue I Linit I o
Motor Speed u] min-1

Speed Reference u] min-1

Irternal Torgue Reference u} %

Input Reference Pulze Speed o min-1

The diagonosis results suggest possible causes of the alarm.
The real cause may not be included in the results.

L

2. Click the Alarm traceback tab to view the alarm history.

A list of past alarms can be viewed.

Alarm diagnosis  Alarm traceback |

ﬁ Clear |

!

Mo, Mame Accumulated operation time |
o1 A.C80 : Encoder Communications Error 49:01:06.4

0z A510: Overspeed 4900367 -————
03 Marmal 0:00:00.0

04 Marmal 0:00:00.0

03 Marmal 0:00:00.0

0g Marmal 0:00:00.0

o7 Marmal 0:00:00.0

0g Marmal 0:00:00.0

Ju] Marmal 0:00:00.0

10 Marmal 0:00:00.0

Accumulated operation time

Total operation time to the point at
+——which the alarm occurred is displayed
in increments of 100 ms from when the
control power supply and main circuit
power supply turned ON.

For 24-hour, 365-day operation, mea-
surements are possible for approxi-
mately 13 years.

Alarm number and Alarm name

Alarm history number

(The greater the number, the older the
alarm is.)

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.

a Utility Functions (FnOOO)
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6.3

JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the
SERVOPACK to the host controller.

/\ CAUTION

» While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operat-

ing range of the machine when performing JOG operation for the SERVOPACK.

Preparation

The following conditions must be met to perform a jog operation.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.
* All alarms must be cleared.
* The 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).

enabled, the gain may be so increased to cause vibration during no-load operation. If

The tuning-less function is by default set enabled. When the tuningless function is
o vibration occurs, disable the tuningless function by setting the parameter Pn170.0 to 0.

IMPORTANT

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.

A WARNING

It iz dangerous to operate this function, hecause the servomotaor will rotate.
Always be sure to check the user's manual before operating.

Pay particular attention to the following points:

1. Perform safety checks around moving parts.
While the operation button is being depressed, the servomator will run st
the JOG speed set. Execute after having confirmed that servomatar
aperation will present no danger.

2. [Forvward Run Prokibit (P-OT ) {Reverse Bun Prohikit (M-0T)] is dissbled.

The Forward Run Probibit (P-OTpReverse Run Prohkibit (M-OT) signals are
dizabled during JOG operstion (the servomotor will not stop even if the
P-OTM-OT signals are passed). When operating, carefully werify the action
and position of the  servomotarfmachine.

Clicking the O button to start the JOG operstion.

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.
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<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

Cannat execute because the “Write Prohibited Setting iz OM.
Fleaze change the setting to OFF.

Click OK and then change the setting of the Fn010 to allow writing.
For details on how to change the setting, refer to 6.12 Write Prohibited Setting (Fn010).

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 &

I0G Speed Setting gl The speed set in Pn304 will be shown. Click Edit if
you want to change the speed.

Pr304 : JOS Speed

FUU [min-1]

~Operation g 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
QIW servo O 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 =

Click Servo ON.
The JOG Operation box will appear.

—JOG Speed Setting

Pn304 : JOG Speed

FUU [min-1] Eciit

—Dperation

i Servo OFF
@I Servo Ol ;

Faorward Reverse
> L.}
+O O =

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. Atfter the JOG operation has been successfully completed, restart the SERVOPACK.

a Utility Functions (FnOOO)
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6.4 Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental encoder (phase C) and to
clamp at the position.

/\ CAUTION

» Perform origin searches without connecting the coupling.
The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin

search mode.

This function is used when the motor shaft needs to be aligned to the machine.

Motor speed at the time of execution: 60 min”!

Machine

Servomotor
[ ]
[zzzz77) 7777777

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

* 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.

6-6
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<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.

Cannot execute because the 'wiite Prohibited Setting is OM.
Please change the setting to OFF.

Click OK and then change the setting of the Fn010 to allow writing.
For details on how to change the setting, refer to 6.12 Write Prohibited Setting (Fn010).

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.

% Ongin Search Axis #0

—~ Status States

I Crrigin Search Mot Executed

~ Cperstion el Operation

Serwio 0N
QI 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.

a Utility Functions (FnOOO)
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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.



6.5 Program JOG Operation (Fn004)

6.5

Program JOG Operation (FN004)

The program JOG operation is a utility function, that allows continuous operation determined by the preset
operation pattern, movement distance, movement speed, acceleration/deceleration time, waiting time, and
number of times of movement.

This function can be used to move the servomotor without it having to be connected to a host controller for the
machine as a trial operation in JOG operation mode. Program JOG operation can be used to confirm the oper-
ation and for simple positioning operations.

Preparation

The following conditions must be met to perform the program JOG operation.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* 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 can be used. However, parameters related to motion
control through MECHATROLINK communications (i.e., Pn800 and higher) are disabled.

« 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
N
,,,,,,,,, - B
Movement : :
' Pn531 Pn531 Pn531
Speed speed \ Movement, Movement Movement
Diagram Pn533 :distance ! . . distance distance
1 1 1

At zero speed ¥ ’ . . 1 1 ! '

1 1 1 1

S i Lo Lo

) I Accel/Decel ! !

Waiting time  jme Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535
Servomotor
Run Status
() orwar o orwar 0 orwar
Stop F d Stop F d Stop F d

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.

a Utility Functions (FnOOO)
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Pn530.0 = 1
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536

A

At zero speed

!
v i 1
1 1 1 1 1
Movement ! ' ' Pn531 ! ! Pn531
Speed speed . Movement ' | Movement | | Movement
Diagram Pn533 ' distance ! ! distance ! ! distance
el e ]
1 1
1 1 1 U
‘' Accel/Decel time' ! g
Waiting time  p534 Waiting time Waiting time
Pn535 Pn535 Pn535
Servomotor r)‘@ '
Run Status = Gy

(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 1di ! Movement Pn535 Pn585
- Pn533 jdistance | distance n , ,
Diagram ' AN . RO >
At zero /] X L ! !
speed i P i | i | |
J ) S L, ! st s Movement
' Accel/Decel N I_ ) iMovement: Movement ?856;3
Waiting time ;110 Waiting time \distance | distance n
Pn535 Pn534 Pn535 !
Servomot e B 5 5
ervomotor "—3' ] a@' al@ ) \@' L
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 ! o Do E «—f !
At zero . \ : s — . ! ’
speed ! ! ! !
P | Pns31 Pn531 D gl e
| Movement, Movement Waiting time
:distance ' distance Accel/Decel time Pn535
! ! Pn533 Pnb534
_______________________ Movement speed
Servomotor B AYE
a?j\ i \,’3
Run Status J-g ‘)'/ ,
(Stop) (Stop) (Reverse)

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 . ] '
9 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.

a Utility Functions (FnOOO)
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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




6.5 Program JOG Operation (Fn004)

(5) Operating Procedure

Use the following procedure to perform the program JOG operation after setting a program JOG operation
pattern.

/\ 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.

a Utility Functions (FnOOO)
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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
32765 [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

! |
Appl
FULL | [m=idiv] i |
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
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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.

n Utility Functions (FnOOO)
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6.6

(1)

Initializing Parameter Settings (FN005)

This function is used when returning to the factory settings after changing parameter settings.

» Be sure to initialize the parameter settings while the servomotor power is OFF.
 After initialization, restart the SERVOPACK to validate the settings.

IMPORTANT

Note: Any value adjusted with Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.
Preparation

The following conditions must be met to initialize the parameter values.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The 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.

TE Parameter Editing AXIS#41 : SGDV-2R9E11A x|
Dizplay Mode
i Displary Settin %) import |
e |af& User Level  [7: | evel 2 (To the adjustment.) =l [y S & Imp
Contral Mode |13; a1l Control Mods j Commert | Customize

Al constant number |Funcﬁon Selection(Prilixx-) | Gain(Pntxe-) | PostiontPzioe) | Speed(Pnae) | TorquetPnde) | Seauence(Prsx) | 1o Sigr 4 |

Mo, | Mame | Input value | Linit | Set value | hdir | I | Default | ﬂ
[ Prooo Basic Function Select Switch 0 0000H 0000H

Oigyit Direction Selection 0: Sets .. - -

A dligyit Reserved (Do not change.) 0: Reser... -

2eligyit Reserved (Do not change.) 0: Reser... -

Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro01 Application Function Select Switch 1 0Mo2H 0Mo2H

Oigyit Reserved (Do not change.) 2:Reser... -

A dligyit Overtravel (OT) Stop Mode 0: Make... -

2eligyit Reserved (Do not change.) 1:Reser... -

Seligyit Reserved (Do not change.) 0: Reser... - -
D Pro02 Application Function Select Switch 2 0100H - - - - 0oooH

Oigyit MECHATROLIMK Command Position...  0: Does ... - - - - - | |LI
4| »

[ Select A2l constant number:include not displayed)

Initizlize

1

Compare
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2. Click Initialize.
The Verification box will appear.

WYerification E

A CAUTION

s caution when inttislizing parameters as some
arameters may not match the target machine.

Clicking the OK button to initialize the Servopack seftings.

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.

3. Click OK.
The Initialize the Servopack settings box will appear and ask if you want to continue.

Initialize the Servopack settings E

Clicking the: Initialize button will intialize the Servopack
settings.

Initizlize

| @

If you do not want to continue, click Cancel to return to the Parameter Editing dialog box without ini-
tializing the parameter settings.

a Utility Functions (FnOOO)
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4. 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.

5. Click OK.
6. Restart the SERVOPACK.
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6.7

Clearing Alarm History (Fn00G6)

The clear alarm history function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history is not deleted when the alarm reset is executed or the main circuit power supply of the SERVO-
PACK is turned OFF.

Preparation

The follow conditions must be met to clear the alarm history.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure
Use the following procedure.

1. In the SigmaWin+ main window, click Alarm - Display Alarm.
The Alarm Display box will appear.

# Alarm Display AXIS#1 =

Alarm
’7 P.CQD : Encoder Communications Error

Alarm diagnosis | Alarm traceback

Cauze 105 4| ¥

Cause
Contact fault of encoder connectar or incorrect encoder wiring. ;I
I
Investigated actions
Check the encoder connector contact status. ;I
I
Corrective actions
Re-inzert the encoder connector and confirm that the encoder is correctly wired. ;I
I
Monitar &t occurrence of alarm
Mame Walue Linit o
Motor Speed u] min-1
Speed Reference u] min-1
Internal Torgue Reference u] %
Input Reference Pulse Speed o min-1 LI

The diagonosis results suggest possible causes of the alarm.
The real cause may not be included in the results.

2. Click the Alarm traceback tab.

Alarm diagnosis  Alarm traceback |

ﬁ Clear |

Mo, Mame Accumulated operation time |
o1 A.C80 : Encoder Communications Error 49:01:06.4
o2 A 510 Cverspeed 49:00:36.7
03 Marmal 0:00:00.0
04 Marmal 0:00:00.0
03 Marmal 0:00:00.0
0g Marmal 0:00:00.0
o7 Marmal 0:00:00.0
0g Marmal 0:00:00.0
Ju] Marmal 0:00:00.0
10 Marmal 0:00:00.0

3. Click Clear.
The alarm history will be cleared.

a Utility Functions (FnOOO)
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6.8 Offset Adjustment of Analog Monitor Output (FnOOC)

If connecting an analog monitor unit, the analog monitor signal output (factory setting: torque monitor or
motor speed monitor) can be monitored. The offset is adjusted in the analog monitor unit at the factory. The
user need not usually use this function. To adjust the offset manually, use this function.

(1) Adjustment Example

An example of offset adjustment to the motor speed monitor is shown below.

Analog monitor output

voltage
Offset
adjustment
Motor speed
Item Specifications
Offset Adjustment Range 24Vto+24V
Adjustment Unit 18.9 mV/LSB
Note:

* The adjustment value will not be initialized when parameter settings are initialized using Fn005.
» Make offset adjustment with a measuring instrument connected, so that the analog monitor output is zero. An
example of settings for a zero analog monitor output is shown below.
» While the servomotor is not turned ON, set the monitor signal to the torque reference.

* In speed control, set the monitor signal to the position error.

(2) Preparation

The following condition must be met to adjust the offsets of the analog monitor output.
 The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
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6.8 Offset Adjustment of Analog Monitor Output (FNOOC)

(3) Operating Procedure

Use the following procedure.

1. Connect the measurement instrument.
For details, refer to 5.1.3 (1) Connecting the Measurement Instrument.

2. In the SigmaWin+ main window, click Setup - Adjust Offset - Adjust the Analog Monitor
Output. The Adjust the Analog Monitor Output box will appear. Click Zero Adjustment tab.

©_ Adjust the Analog Monitor Dutput AXISHO

Zero Adjustment | Gain Adjustment |

— Analog Monitor Output Offset

Channel CH1 i

Offset

Monitor Signal ITorque reference | 1%M00%

In the Channel box, either CH1 or CH2 can be selected.

3. To adjust the offset, click +1 (increase) or -1 (decrease) button while viewing the analog monitor
to check the output level. Keep the output as close to zero as possible.

a Utility Functions (FnOOO)
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6.9 Gain Adjustment of Analog Monitor Output (FnOOD)

If connecting an analog monitor unit, the analog monitor signal output (factory setting: torque monitor or
motor speed monitor) can be monitored. The gain is adjusted in the analog monitor unit at the factory. The
user need not usually use this function. To adjust the gain manually, use this function.

(1) Adjustment Example

An example of gain adjustment to the motor rotating speed monitor is shown below.

Analog monitor
output voltage
1[V] |-------------
Gain adjustment
1000 [min™"]
Motor speed
Item Specifications

Gain-adjustment Range 100£50%
Adjustment Unit 0.4%/LSB

The gain adjustment range is made with a 100% output set as a center value (adjustment range: 50% to 150%).
The following is a setting example.

<Setting the Set Value to —125>
100% + (=125 x 0.4) = 50%
Therefore, the monitor output voltage is 0.5 time as high.

<Setting the Set Value to 125>

100% + (125 x 0.4) =150%

Therefore, the monitor output voltage is 1.5 times as high.

Note: The adjustment value will not be initialized when parameter settings are initialized using Fn005.
(2) Preparation

The following condition must be met to adjust the gain of the analog monitor output.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
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6.9 Gain Adjustment of Analog Monitor Output (FNO0D)

(3) Operating Procedure

Use the following procedure to perform the gain adjustment of analog monitor output.

1. In the SigmaWin+ main window, click Setup - Adjust Offset - Adjust the Analog Monitor
Output. The Adjust the Analog Monitor Output box will appear. Click the Gain Adjustment
tab.

©_ Adjust the Analog Monitor Dutput AXISHO [ x|

Fero Adjustment  'Gain Adjustment |

—Analog Monitor Output Gain

Channel CH1 i

honitor Signal ITorque reference : 1% 00%

In the Channel box, either CHI1 or CH2 can be selected.

2. To change the value of the gain adjustment, click +1 (increase) or -1 (decrease) button.

a Utility Functions (FnOOO)
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6.10

(2)

Automatic Offset-Signal Adjustment of the Motor Current
Detection Signal (FNnOOE)

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 Fn005 function (Initializing Parameter Settings).
Preparation

The following conditions must be met to automatically adjust the offset of the motor current detection signal.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The SERVOPACK must be in Servo Ready status (Refer to 4.8.4).
* 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




6.10 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOE)

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

a Utility Functions (FnOOO)
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6.11

(1)

(2)

Manual Offset-Signal Adjustment of the Motor Current
Detection Signal (FnOOF)

Use this function only if the torque ripple is still high after the automatic offset-signal adjustment of the motor
current detection signal (FnOOE).

If offset is adjusted incorrectly and then executed using this function, characteristics of
o the servomotor performance could be affected.

Observe the following precautions when performing manual servo tuning.

IMPORTANT

* Run the servomotor at a speed of approximately 100 min”".

» Adjust the offset while monitoring the torque reference with the analog monitor until
the ripple of torque reference monitor's waveform is minimized.

» Adjust the phase-U and phase-V offset amounts alternately several times until these
offsets are well balanced.

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

The following condition must be met to manually adjust the offset of the motor current detection signal.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

1. Turn the motor at 100 min".
2. 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.

A CAUTION

Mormally, it iz not necessary to adjust the maotor current detection offzet
as the Servopack hasz already been adjiusted by our company .
Careless use of this function may degrade Servopack performance.

Clicking the Continue button will start this operstion.

i Cortinue Cancel




6.11 Manual Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOF)

3.

N

Click Continue. Adjust the Motor Current Detection Offset box will appear. Click the Manual
Adjustment tab.

The settings for Manual Adjustment will appear.

€ Adjust the Motor Current Detection Offset AXIS#0

Automatic Adjustmert  Manual Adjustment |

—Maotor Current Detection Offset

Channel IU-phase - I

Offzet

« (14
4 (H

Select U-phase in the Channel box.

To adjust the offset of the phase U, click the +1 button to increase the set value and click the -1
button to decrease.

Increase or decrease the offset by increments of 10 to minimize torque ripple. The offset can be any value
between -512 and +511.

Select V-phase in the Channel box.

To adjust the offset of the phase V, click the +1 button to increase the set value and click the -1
button to decrease.
Increase or decrease the offset by increments of 10 to minimize torque ripple.

Repeat steps 4 to 7 alternating between the U and V phases until the torque ripple cannot be
reduced any further.

Then adjust the offsets further by repeating steps 4 to 7 but using a unit smaller than 10.

a Utility Functions (FnOOO)
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6.12 Write Prohibited Setting (Fn010)

This function prevents changing parameters by mistake and sets restrictions on the execution of the utility

function.

Parameter changes and execution of the utility function become restricted in the following manner when Write
prohibited (P.0001) is assigned to the write prohibited setting parameter (Fn010).

* Parameters: 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.

Par,a:lrg'eter Function WriteS I:trt?:gi;bited Rgi::crggr(]:e
Fn000 Alarm history display Executable 6.2
Fn002 JOG operation Cannot be executed 6.3
Fn003 Origin search Cannot be executed 6.4
Fn004 Program JOG operation Cannot be executed 6.5
Fn005 Initializing parameter settings Cannot be executed 6.6
Fn006 Clearing alarm history Cannot be executed 6.7
Fn008 Absolute encoder multiturn reset and encoder alarm reset Cannot be executed 4.7.4
Fn0OC Offset adjustment of analog monitor output Cannot be executed 6.8
FnOOD Gain adjustment of analog monitor output Cannot be executed 6.9
FnOOE ;Ailglltl(;rlnatic offset-signal adjustment of the motor current detection Cannot be exceuted 6.10
FnOOF ls\;lgarr:;llal offset-signal adjustment of the motor current detection Cannot be executed 6.11
Fn010 Write prohibited setting - 6.12
FnO11 Servomotor model display Executable 6.13
Fn012 Software version display Executable 6.14
Fn013 zéﬁéggéﬁtlﬂgaggzusr:tting change when a multiturn limit dis- Cannot be exccuted 476
Fn01B Vibration detection level initialization Cannot be executed 6.15
FnO1E Display of SERVOPACK and servomotor 1D Executable 6.16
Fn030 Software reset Executable 6.17
Fn200 Tuning-less levels setting Cannot be executed 522
Fn201 Advanced autotuning Cannot be executed 532
Fn202 Advanced autotuning by reference Cannot be executed 542
Fn203 One-parameter tuning Cannot be executed 552
Fn204 Anti-resonance control adjustment function Cannot be executed 5.6.2
Fn205 Vibration suppression function Cannot be executed 572
Fn206 EasyFFT Cannot be executed 6.18
Fn207 Online vibration monitor Cannot be executed 6.19




6.12 Write Prohibited Setting (Fn010)

(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

Setting

ki

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.

a Utility Functions (FnOOO)
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6.13 Servomotor Model Display (Fn011)

This function is used to check the servomotor model, encoder type, and encoder resolution. If the SERVO-
PACK has been custom-made, you can also check the specification codes of SERVOPACKs.

(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 |

— Sarvapack
Type: SGOV-1REA01 A
(Analogipulze-train input type ratary mator)
Soft version: FO04

Special Spec.:  Standard

[ Servomotor

Type: SGMAS-01ACA21
Encader Infarmation

Type: UTTH-B7EC

Resoltion: 131072 [Pulzefev]

Type: incremental

Saft ion: 0004
oft version: Serial Mo,

2. Click OK.

The SigmaWin+ main window will appear.
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6.14 Software Version Display (Fn012)

6.14 Software Version Display (Fn012)
Select Fn012 to check the SERVOPACK and encoder software version numbers.

(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.
x

ServopackMotor | Option Cared |

[ Servopack
Type: SGDV-1RGANTA
(Analogioulse-train input type ratary motar)
Soft version: FOD4

Special Spec.: Standard

~Servomotor

Type: SGMAS-01ACAZT
Encoder Information

Type: UTTIH-B17EC

Resolution: 131072 [Pulsefrev]

Type: incremental

Soft version: 0004 Serial No.

2. Click OK.
The SigmaWin+ main window will appear.

a Utility Functions (FnOOO)
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6.15 Vibration Detection Level Initialization (Fn01B)

This function detects vibration when servomotor is connected to a machine in operation and automatically
adjusts the vibration detection level (Pn312) to output more exactly the vibration alarm (A.520) and the vibra-
tion warning (A.911).

The vibration detection function detects vibration elements according to the motor speed.

Parameter Meaning When Enabled | Classification

n.00000

[Factory setting] Does not detect vibration.

Pn310 Outputs the warning (A.911) when vibration is Immediately Setup
n.O0001
detected.
n.O000O2 Outputs the alarm (A.520) when vibration is detected.

If the vibration exceeds the detection level calculated by the following formula, the alarm or warning will be
output according to the setting of vibration detection switch (Pn310).

Vibration detection level (Pn312 [min'1]) x Vibration detection sensitivity (Pn311 [%])
100

Detection level =

* Use this function if the vibration alarm (A.520) or the vibration warning (A.911) is not output correctly
when a vibration at the factory setting of the vibration detection level (Pn312) is detected. In other cases, it
is not necessary to use this function.

* The vibration alarm or warning detection sensibility differs depending on the machine conditions. In this
case, fine-tune the setting of the vibration detection sensitivity (Pn311) using the above detection level for-
mula as a guide.

Vibration Detection Sensitivity [Speed] [Position] [Torque| o
Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately Tuning
» The vibration may not be detected because of improper servo gains. Also, not all
o kinds of vibrations can be detected. Use the detection result as a guideline.
» Set a proper moment of inertia ratio (Pn103). Improper setting may result in the vibra-
IMPORTANT tion alarm, warning misdetection, or non-detection.
» The references that are used to operate your system must be input to execute this
function.

Execute this function under the operating condition for which the vibration detection
level should be set.

» Execute this function while the motor speed reaches at least 10% of its maximum.

(1) Preparation

The following conditions must be met to initialize the vibration detection level.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The test without a motor function must be disabled (Pn00C.0 = 0).
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6.15 Vibration Detection Level Initialization (FN01B)

(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.

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.

Initialize ¥ibration Detection Level

— Setting Condition

Pn311 : Wibration Detection Sensibility (50 - 500 )

=
100 =8

Pn310: Yikration Detection Switch
nibkle 0 Yikration Detection Selection

0 Mo detection. j

— Setting Resutt

Pn312 : Yibration Detection Level

FU [min] - [min-1]

alize ¥ibration Detection Level

— Setting Condition
Pn311 : Wibration Detection Sensibility (50 - 500 )
I I=]|
oo = 1

Pr30: Yibration Detection Switch
nibhle O Yibration Detection Selection

2 Cutputs alarm (A.520) when vibration is detected. j

Execute

— Setting Resutt

Pr3 2 : Yibration Detection Level

FU [min1] - [min-1]

a Utility Functions (FnOOO)
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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.

itialize ¥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

 Detection Start

—Setting Result

Prid12 : Wibration Detection Level

EU mint] - F‘* [min-1]

whien vibration exceeds & detection level 24 [min-1],
Algrmia, 2200 i detected,

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Mid-execution Automatic
Parameter Name changes changes
Pn311 Vibration Detection Sensitivity Yes No
Pn312 Vibration Detection Level No Yes




6.16 Display of SERVOPACK and Servomotor ID (FnO1E)

6.16 Display of SERVOPACK and Servomotor ID (FNO1E)

This function displays ID information for SERVOPACK, servomotor and encoder connected to the SERVO-
PACK.

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 manufacturing date

SERVOPACK ID

Servomotor model
Servomotor serial number
Servomotor manufacturing date

Servomotor ID

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.

. Product Information AXIS#1 x|
Servapackiatar | optian Card |
—Servopack
Type: SGDVY-1RBADTA
(Analog/ulse-train input type rotary motor)
Soft version: FO04
Special Spec. Standard . - .
I, | Click these buttons to view the serial
e —— number and date of manufacture for
Type: SOMAS-IACA! each device used.
Encocer Informeation
Type: UTTH-B17EC
Resoltior: 131072 [Pulsefev]
TyRe: incremental
Soft version: 000A v T

2. Click OK.

The SigmaWin+ main window will appear.

a Utility Functions (FnOOO)
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6.17

(2)

Software Reset (Fn030)

This function enables resetting the SERVOPACK internally from software. This function is used when reset-
ting alarms and changing the settings of parameters that normally require restarting the SERVOPACK. This
function can be used to change those parameters without restarting the SERVOPACK.

There are the following two types of software resets for SigmaWin+ connection status.
* Resetting for a conventional connection
* Resetting for a connection through a controller

* This function resets the SERVOPACK independently of host controller. The SERVO-
PACK carries out the same processing as when the power supply is turned ON and
IMPORTANT outputs the ALM signal. The status of other output signals may be forcibly changed.
» 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

The following condition must be met to perform a software reset.
* The servomotor power must be OFF.

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 5.3 Advanced Autotuning (Fn201), the Software Reset
box shown in step 2 will appear.

x
A CAUTION

The softvware reset function resets the Servopack by using softveare
and re-calculstes all seftings including parameters.

Bie zure to carefully read the Sigmaivin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

cors_|

If you do not want to continue, click Cancel. The SigmaWin+ main window will appear.




6.17 Software Reset (Fn030)

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.

n Utility Functions (FnOOO)
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B Connection through a controller

1. Inthe SigmaWin+ main window, click Setup - Software Reset.
The Software Reset box will appear.

Note: If the moment of inertia is calculated as described in 5.3 Advanced Autotuning (Fn201), the Software Reset
box shown in step 2 will appear.

Software Reset X

A CAUTION

The software reset funclion ressts the Servopack by using sofftware
and re-calculates all settings including parameters.

Be sure to carefully read the Sigmsaivins Cperation Manual before
execuling this funciion. Speclal care must be taken for the fallowing.

The Servopack will ston responding for spprosxdmately 5 seconds
after the execution begins.

Before exaculing this function, always check the Servopack and
motor stetus o ensure safety.

Cancel

If you do not want to continue, click Cancel. The SigmaWin+ main window will appear.

2. Click Execute.
The Software Reset box will appear.

© Software Reset AXIS#44 X
The soffware reset funclion wil be executed.

The Servopsack will stop responding for approximately 5
zeconds after the fuction beging.

[v Feset MECHATROLINK communication

After executing the software reset funclion, commuriceations
with the aas #44 wil be resel,

3. Select the Reset MECHATROLINK communication.
4. Click Execute.

communications between the controller and the SERVOPACK will be disabled and
an error will be issued. Make sure to check the box for Reset MECHATROLINK
IMPORTANT communication to reset the MECHATROLINK communications.

o If Software Reset is executed without resetting MECHATROLINK communications,
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6.17 Software Reset (Fn030)

5. After the software reset has been completed, the following message will appear.

The message will tell you to reconnect SigmaWin+ to the SERVOPACK after the reset has been com-
pleted.

Software Reset X

A CAUTION

The software reset funclion has bean completed,

All zetlings ncludng paramelers were re-calculated. Always
reconnect the Sigmaine 1o the Servopack after sxecution of thiz
function.

6. Click OK to close the Software Reset box.

All settings including parameters have been re-calculated. Disconnect SigmaWin+ from the SERVO-
PACK, and then reconnect to validate the new settings.

a Utility Functions (FnOOO)
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* When resetting only MECHATROLINK communications
MECHATROLINK communications can be reset separately.

Communication between the controller and the SERVOPACK can be restored by clearing the error that
occurred during communications between them.

1. In the SigmaWin+ main window, click Setup - MECHATROLINK Communications Reset.
The MECHATROLINK Communications Reset box will appear.

© MECHATROLINK Communications Reset AXIS#44 X

MECHATROLINK communications will be reset, After confirming that the host condroller is
not sencing a command to the sxisidd execute this funclion. Communications with the axis
will ke alzo reset.

[V The parameter reflected automatically are reflectsd inthe controler .

The parameter reflected automatically are reflected in controllers setiing
parameler before communications resel.

2. Click Reset.

A message will appear and inform you that the parameter settings to be saved in the controller will be
cleared if the controller is restarted. You must use MPE720 to save the settings in the controller if you
want to keep the settings. A list of parameters whose settings are to be saved is also shown.

MECHATROLINK Communications Reset b3

- The parameter reflected automatically are reflected in controller's setbing parameter.
\!-) The reflected setting parameter will be cleared when controller's power supply is restarked.
Please save the setting parameter in the controller with MPE720 ko it is not cleared.
It v:all'_ldl:ue saved by Axis Setup Wizard "Axis Reflect SERVOPACK Parameter in Setting Parameter” From Sxis Setup
Wizard.

The reflected parametet ks as follows,

Pn, 102 == Mo.46 Posibion loop gain

PR 100 => Mo, 47 Speed loop gain

Pn. 109 == No.45 Speed feedfonyard amands
Pn.11F = No.50 Position inbegration time constant
Pn. 101 == No.52 Speed integration time constank
Pn.B12 => Mo.58 Filter bme constant

Do you want bo continue?

3. Click Yes.

The parameters that are set to be automatically saved will be reflected in the settings of parameters in the
controller in the OWOOODO register.

At the same time, the MECHATROLINK communications will be reset and the MECHATROLINK
Communications Reset box will close.



6.18 EasyFFT (Fn206)

6.18 EasyFFT (Fn206)

EasyFFT sends a frequency waveform reference from the SERVOPACK to the servomotor and slightly rotates
the servomotor several times over a certain period, thus causing machine vibration. The 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.

§ % i
H
wazo\raza|

Periodic Rotates the
4 waveform shaft slightly
reference Slight
—
,\mgvement

In addition to this function, online vibration monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings.

If a DC Power Input 2-V Series SERVOPACK is used to make adjustments, it is recommended to use
advanced autotuning. This built-in EasyFFT function is used to maintain interchangeability with previous
models. There is normally no need to use it.

(1) Preparation

The following conditions must be met to perform EasyFFT.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

+ All alarms must be cleared.

* The servomotor power must be OFF.

* There must be no overtravel.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* An external reference must not be input.

a Utility Functions (FnOOO)

6-41



6 Utility Functions (FnOOO)

(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 iz & dangerous function sccompanied by operstion of & motor,
Be sure to confirm an opersation manusl before execution.
Be careful ezpecially of the folloving points.

1 Pleaze check the safety near an operation part.
A motor rotates inthe specified direction which are less than 174 rotation
at maximum two or more times by automatic operation during executing
this function.
Pleaze execute this function after fully checking that there is no danger by
operation of & motor.

2. Ahout an external instruction inpot

Do not input instructions from the external because this function generates
instructions of exclusive use in a SERVOPACHK and outputs to & motor.

EzsyFFT is started OK?

QK 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.

&1 EasyFFT AXIS#0 |

—Serva OMIOFF operation

Servo Ohl

—Measurement start f Stopping operstion

—Measuremert condition
Etart

Stimuluz signal Frequency EQ

Imstruction amplitude I'15 _|:j [%a]
(1 - 300) Q
Fatation direction IForward ¥ l

Analyzing fregquency....

—Meazurement result

[Detected resonance frequUency. I [Hz]
Optimal notch fiter frequencsy. I [Hz]
Mateh fitter selection I

Iessurement complete |

6-42



6.18 EasyFFT (Fn206)

3. Click Servo ON.

o
=

—Seryo OMIOFF operstion

iEasyFFT AXIS#0

@ I Servo O

Servo OFF

4©

—Measurement start § Stopping operation

—Measurement condition

Frequency

Inztruction amplituce st =i [%]

Stimulus signal

(1 - 300)

IForward - l

Rotation direction

Start

= o}
Q,

Analyzing freguency....

—Measurement result

Detected resonance freguUency I [Hz]
Optimal moteh fiter frequency: I [Hz]

Match fiter selection

Meszurement 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.

P1EasyFFT AXIS#0

—Servo ONIOFF operation

@ I Servo Okl

Servo OFF

—heazurement start F Stopping operation

—Meazurement condition

Frequency
Instruction smplitude ISD ;| [%6]

(1 -300)

IForward vl

Stimulus signal

Fotation direction

—Measuremert resuft

Match fitter selection

Detected resonance frequency FD-'-l [Hz]
Optimal notch fiter frequency F54 [Hz]
I he 1st step

Meazurement completel

n Utility Functions (FnOOO)

6-43



6-44

6 Utility Functions (FnOOO)

3)

5. Click Measurement complete.

B EasyFFT AXIS#0

—Mhaotch fiter selection

Pra0@: Torgue Relsted Function Switch nikkle O Motch Fiter Selection 1

'J:Disabled

v

|1:Uses 15t step notch fitter for torgue reference.

—Motch fiter frequency

Pna09:1st Step Motch Filker Freguency

000 [Hz] | 3 Fs4 [Hz]

Flease click a button, when you reflect & measurement result in User Parameter.

Result Viiting

Ei

6. If setting the parameters to the values shown in the measurement results, click Result Writing.

Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Miiheaxr?g:;ion ACLllqt:rTgit;C
Pn408 Torque Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No No
Pn456 Sweep Torque Reference Amplitude No No




6.19 Online Vibration Monitor (Fn207)

6.19 Online Vibration Monitor (Fn207)

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.

If a DC Power Input 2-V Series SERVOPACK is used to make adjustments, it is recommended that you use
advanced autotuning. This built-in function is used to maintain interchangeability with previous models.
There is normally no need to use it.

How to use EasyFFT (Fn206) and online vibration monitor (Fn207),
when they are mainly used for servo gain adjustment.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servomotor power,
and execute EasyFFT (Fn206)

\ 4
Adjust servo gain

No

Yes

With the servomotor power ON,
execute online vibration
monitor (Fn207)

e
Qv A

(1) Preparation

a Utility Functions (FnOOO)

The following conditions must be met to perform online vibration monitoring.

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

* There must be no overtravel.

* The correct moment of inertia (Pn103) must be set.

* The test without a motor function must be disabled (Pn00C.0 = 0).
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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|

& CAUTION

Change Uzetr Parameter by this function,
the: action of & motar may change a lot.

[l

QK I Cancel

2. Click OK.
The Online Vibration Monitor box will appear.

E%] Online Yibration Monitor AXISZ0

—Detection execute f Stopping operation

Detection situstion

—Detection result
It dizplays sequertially from what has the large peak value of vibration

freqguency.
Mame Frequency Unit
The 1=t peak frequency - Hz
The 2nd peak freguency - Hz
The 3rd peak frequency - Hz

Auto Setting & |
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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.

nline ¥ibration Monitor AXIS#0

—Detection execute § Stopping operation

Detection situstion

“ibration detection completed.

@

—Detection result

It dizplays sequentially from what has the large peak value of vibration

frequency.
Mame Frequency Unit
The 1=t peak frequency 1350 Hz
The 2nd peak freguency 310 Hz
The 3rd peak frequency 110 Hz

Auto Setting ¥ |

4. Click Auto Setting.

The pre-adjustment parameter settings will be shown in the Previous column in the Write result table.

] Online ¥ibration Monitor AXIS#0

—Detection execute f Stopping operation

Detection situstion

“ibration detection completed.

@

Execute

40,

—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

—\rite result
Mo, Mame | Presi... | Current | nit |
Pn401  1st Step 1st Order Torgue Referen... 250 0.Mms
Prn403  Torgue Related Function Switch 010 -
Pn403  1st Step Motch Fiter Frequency 713 Hz
Wite result Feset

n Utility Functions (FnOOO)
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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 f Stopping operation

Detection situstion

ibration detection completed. Q

—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 = |

—\rite result

| Presi... | Current | nit |

230 230 0.0ms
0101 0101 -
13 1820 Hz

Mo, Mame
Pn401  1st Step 1=t Order Torgue Referen...
Prn403  Torgue Related Function Switch
Pn403  1st Step Motch Fiter Frequency

irite result Reset

£ )

If you do not want to save the new parameter settings in the SERVOPACK, click Reset.
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(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mic(i:-r:a;(r?g:;ion Ag%t:rr]w;aét;c
Pn401 Torque Reference Filter Time Constant No Yes
Pn408 Torque Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No No
Pn40D 2nd Notch Filter Q Value No No

a Utility Functions (FnOOO)
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7 Monitor Displays (UnOO0O)

7.1 List of Monitor Displays
The monitor displays can be used for monitoring the I/O signal status, and SERVOPACK internal status.

Refer to the following table.

Parﬁlmeter Description Unit
0.
Un000 Motor rotating speed min’!
Un001 Speed reference min’!
Un002 Internal torque reference (in percentage to the rated torque) %
Un003 dR:CtiaIEglnzisegig;c; 1 (encoder pulses from the phase-C origin: encoder pulse”
Un004 Rotational angle 2 (from polarity origin (electric angle)) deg
Un005 Input signal monitor -
Un006 Output signal monitor -
Un007 Input reference pulse speed (valid only in position control) min!
Un008 Position error amount (valid only in position control) reference unit
Un009 Accumulated loqd ratio (in percentage to the rated torque: o

effective torque in cycle of 10 seconds)
Un00C Input reference pulse counter reference unit
Un00D Feedback pulse counter encoder pulse”
Un012 Total operation time 100 ms
Un013 Feedback pulse counter reference unit
Un014 Effective gain monitor (gain settings 1 = 1, gain settings 2 =2) | —
Un020 Motor rated speed min’!
Un021 Motor maximum speed min’!
Un030 The current backlash compensation value 0.1 reference unit
Un031 Backlash compensation setting limit value 0.1 reference unit

*  For details, refer to 4.4.3 Electronic Gear.



7.2 Viewing Monitor Displays

7.2

7.2.1

Viewing Monitor Displays

Five types of SigmaWin+ monitor windows can be used.

* System Monitor

* Status Monitor

* Motion Monitor

* Input Signal Monitor

* Output Signal Monitor
The following sections describes how to open each monitor window.

System Monitor

To open the System Monitor box, in the SigmaWin+ main window, click Monitor - Monitor - System Mon-
itor.

Shows current status of SERVOPACK

— Shows current status of SERVOPACK signal

Matar Povwer on Speed Reference

Mator Running Speed Coincidence

Motor base blocked (BB}

"‘L‘ Setup q Tuning

Pﬂ Trace @ Alarm

[ Displays the System Monitor window st Sigmaivin+startup

Opens the System Monitor window when the
SigmaWin+ starts.

—— Starts main functions of SigmaWin+ directly from the System Monitor window.

Monitor Displays (UnO0O0)

H
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7 Monitor Displays (UnOO0O)

7.2.2 Status Monitor

7.2.2 Status Monitor

To open the Status Monitor box, use the following procedure.

1. In the SigmaWin+ main window, click Monitor - Monitor - Status Monitor.
The Status Monitor box will appear.

Status Monitor

Axis I hlame I Walue I
On hain Circuit -
Ono Encodet (PGROY)

On Matar

Ono Dynamic Brake (DE)

On Ratation Direction

Oo Mode Switch

Ono Speed Reference (-Ref)

D o Torgue Reference (T-Ref)

Ono Pozition Reference (PULS)

D o Command Pulse Sign [SIGMN)

Oo Clear (CLR) =|
The items which can be monitored are listed.
2. Select the items to be monitored.
The current status of the selected item is shown in the Value column.
Statuz Maonitar
Axiz | Mame | alue | &
0 hain Circuit hdain Circuit Okl
1] Encoder (PGRDY) Encoder Prepar ...
i hator Mo hotor Power
On Drynamic Brake (DE)
Oo Feotation Direction
Oo Made Switch
On Speed Reference (W-Ref)
D 1] Torgue Reference (T-Ref)
On Position Reference (PULS)
D 1] Command Pulze Sign (SIGN)
On Clear (CLR) LI




7.2 Viewing Monitor Displays

7.2.3 Motion Monitor

To open the Motion Monitor box, use the following procedure.

1. In the SigmaWin+ main window, click Monitor - Monitor - Motion Monitor.
The Motion Monitor box will appear.

Iation Monitor

Axis I ame I Walue Lnit o
Oo Alarm -

Oo Speed Feedhack - mir-1

Oo Targue Reference - %

Oo Speed Reference - mir-1

Oo Command Pulze Speed - min-1

Oo Deviation Courter - reference units

D a Angle of Rotation 1 (number of pulse... | - pulse

D a Angle of Rotation 2 (number of degre... | - deg

Oo Cumulstive Laad - % =

The items which can be monitored are listed.

2. Select the items to be monitored.
The current status of the selected item is shown in the Value column.

hation Maonitor
Axiz I Iame Walle I Linit &
On Alarm -
0 Speed Fesdback ] min-1
On Torgque Reference - )
0 Speed Reference ] min-1
On Command Pulze Speed - min-1
Oo Devistion Counter - reference Lnits
ul Angle of Rotstion 1 (number of pulse... | 371 pulse
o Angle of Rotation 2 (number of degre... 0O deg
Ono Cumulative Lasd - S |

. Monitor Displays (UnO0O0)
N
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7.2.4 Input Signal Monitor

7.2.4 Input Signal Monitor

To open the Input Signal Monitor box, use the following procedure.

1. Inthe SigmaWin+ main window, click Monitor - Monitor - Input Signal Monitor.
The Input Signal Monitor box will appear.

Input Signal Monitor

Axiz | Input Terminal Mame | Signal Mame Walle
Oo SI0 (M -80) J5-0N

Oo SH(CNT-81) JP-CON

Oo SI2 (CN1-42) P-OT

Oo SI3 (CH1-43) N-OT

Oo S (Ch1-84) IBLM-RST

Oo SIS (M1 -45) oL

Oo SIE (Ch1-86) MN-CL

Oo SEN

The items which can be monitored are listed.

2. Select the items to be monitored.
The current status of the selected item is shown in the Value column.

Input Signal Maonitor

Az | Input Terminal Mame | Signal Mame Walug
0 S0 (CN1-80) 150N Hi

] SH [CMI-81) PACOM Hi

] SI2 (CN1-82) P-0T Hi
Oo SI3 [T -83) M-0T

Oo Sl4 (CN1-24) IALM-RST

Oo SIS (CN1-45) PCL

Oo SIE (CH1-48) M-CL

Oo SEN

Hi indicates that the input signal is off and Lo indicates that the input signal is on. When no input signal
is allocated, Lo will be shown in the column.



7.2 Viewing Monitor Displays

7.2.5

Output Signal Monitor

To open the Output Signal Monitor box, use the following procedure.

1. In the SigmaWin+ main window, click Monitor - Monitor - Output Signal Monitor.
The Output Signal Monitor box will appear.

Output Signal Monitor

Axiz | Output Terminal M. | Signal Mame | Walle
Oo ALM -
Oo SO (CN1-25, 260 AWARN

Oo SO2(CMA-27,28) /B

Oo SOF(CN1-29,30)  JS-RDY

Oo AL
Oo ALOZ
Oo ALO3

The items which can be monitored are listed.

2. Select the items to be monitored.
The current status of the selected item is shown in the Value column.

Output Signal Monitor

Az I Ciutput Terminal ... I Signal Mame I Walue I
0 ALM Hi

1 S (CH1-25, 26) AR Hi

1 S02 (CN1-27, 28) B Hi

Oo S03 (Ch1-29, 30) 5ROV

Oo AL

Oo ALO2

Oo ALOS

Monitor Displays (UnO0O0)

Hi indicates that the input signal is off and Lo indicates that the input signal is on. When no output signal
is allocated, Lo will be shown in the column.

H
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7.2.5 Output Signal Monitor
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8 Troubleshooting

8.1.1 List of Alarms

8.1

8.1.1

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 8.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 8.1.2 Troubleshooting of Alarms.

List of Alarms

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 RG] Stopping | Reset
Method
A.020 Parameter Checksum Error 1 | L1¢ data of the parameter in the SERVOPACK Gr.l N/A
18 1ncorrect.
A021 | Parameter Format Error 1 | Ln¢ data of the parameter in the SERVOPACK | 5 N/A
18 1ncorrect.
A.022 System Checksum Error 1 The data of the parameter in the SERVOPACK Gr.1 N/A
18 1ncorrect.
A.030 Main Circuit Detector Error Detection data for main circuit is incorrect. Gr.1 Available
A.040 Parameter Setting Error 1 rTalIlleggarameter setting is outside the setting Gr.1 N/A
A.042 Parameter Combination Error Corpblnatlon of some parameters exceeds the Gr.1 N/A
setting range.
A.04A Parameter Setting Error 2 Bank member/bank data setting is incorrect. Gr.1 N/A
A.050 Combination Error T.he SERVOPACK and the servomotor capaci- Gr.1 Available
ties do not match each other.
A.051 Unsupported Device Alarm The device unsupported was connected. Gr.1 N/A
The servo ON command (SV_ON) was sent
A.0b0 Cancelled Servo ON from the host controller after executing a utility Gr.1 Available
Command Alarm .
function that turns ON servomotor.
A.100 Overcurrent or Heat Sink An overcurrent flowed through the IGBT or the Grl N/A
. Overheated heat sink of the SERVOPACK was overheated. ’
A.400 Overvoltage Main circuit DC voltage is excessively high. Gr.1 Available
Main-Circuit The capacitor of the main circuit has deterio-
bl Capacitor Overvoltage rated or is faulty. Grl N/A
A.510 Overspeed The servomotor speed is above the maximum Gri Available
rotational speed.
A.520 Vibration Alarm Incorrect vibration at the motor speed was Gri Available

detected.




8.1 Alarm Displays

(cont'd)
Servo-
Alarm . motor Alarm
Number AT NS b CRTIE] 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.TA0 Heat Sink Overheated ggfcheat sink of the SERVOPACK exceeded Gr.2 Available
The power supplies to the encoder all failed and
A.810 Encoder Backup Error position data was lost. Gr.1 N/A
A.820 Encoder Checksum Error The checksum results of encoder memory is Gr.l N/A
correct.
The battery voltage was lower than the specified
A.830 éﬁi?lme Encoder Battery value after the control power supply was turned Gr.1 Available
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 2:161 t;urrem detection circuit for phase U is Gr.1 N/A
A.b32 Current Detection Error 2 Ffl:zﬁt;umm detection circuit for phase V'is Gr.1 N/A
A.b33 Current Detection Error 3 The detection circuit for the current is faulty. Gr.1 N/A
A.b6A gggﬂﬁ:&;;‘;#f ASIC error occurred in the MECHATROLINK Gri N/A
. ASIC Error 1 communications. ’
A.b6b gfgﬂﬁ:&;ﬂyf ASIC error occurred in the MECHATROLINK Gr2 N/A
. ASIC Error 2 communications. ’
A.bEO Firmware Error \A/g i)nAteCrIIl(al program error occurred in the SER- Grl N/A
"Internal program error 0" of the SERVOPACK
A.bFO System Alarm 0 oceurred. Gr.1 N/A
"Internal program error 1" of the SERVOPACK
A.bF1 System Alarm 1 occurred. Gr.1 N/A
"Internal program error 2" of the SERVOPACK
A.bF2 System Alarm 2 occurred. Gr.1 N/A
"Internal program error 3" of the SERVOPACK
A.bF3 System Alarm 3 oceurred. Gr.1 N/A
A.bF4 Svstem Alarm 4 "Internal program error 4" of the SERVOPACK Gri N/A
. y 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
Fgi Error and the encoder is not possible. Grl N/A
A.C91 Encoder Communications An encoder position data calculation error Grl N/A

Position Data Error

occurred.

a Troubleshooting
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8.1.1 List of Alarms

(cont'd)
Servo-
Alarm : motor Alarm
Number DD N b BT Stopping Reset
Method
Encoder Communications An error occurs in the communications timer
— Timer Error between the encoder and the SERVOPACK. Grl N/A
A.CAO0 Encoder Parameter Error Encoder parameters are faulty. Gr.1 N/A
A.Cb0 Encoder Echoback Error Contents of communications with encoder are Gri N/A
ncorrect.
. Lo Different multiturn limits have been set in the
A.CCO Multiturn Limit Disagreement encoder and the SERVOPACK. Gr.1 N/A
The setting of Pn520 (Position Deviation Over-
A.d00 Position Error Overflow flow Alarm Level) was exceeded by the position Gr.1 Available
deviation.
This alarm occurs if the servomotor power is
Position Error Overflow Alarm | turned ON when the position error is greater .
A.do1 at Servo ON than the set value of Pn526 while the servomo- Gr.l Available
tor power is OFF.
When the position errors remain in the error
counter, Pn529 limits the speed if the servomo-
" tor power is turned ON. If Pn529 limits the
A.d02 Position Errp rQ verflow Alarm speed in such a state, this alarm occurs when Gr.2 Available
by Speed Limit at Servo ON o .
position references are input and the number of
position errors exceeds the value set for the
excessive position error alarm level (Pn520).
MECHATROLINK Synchronization error during
A.E02 Internal Synchronization Error | MECHATROLINK communications with the Gr.1 Available
1 SERVOPACK.
MECHATROLINK . .
A.E40 | Transmission Cycle Setting | L' seteing of the EAECIEATRSLINK transmis- | 5| Available
Error sion cycle is out of the allowable range.
MECHATROLINK A synchronization error occurs during .
Pp L Synchronization Error MECHATROLINK communications. Gr2 Available
MECHATROLINK A synchronization failure occurs in .
(2 Synchronization Failed MECHATROLINK communications. Gr2 Available
MECHATROLINK A communications error occurs continuously
A.E60 Communications Error . I Gr.2 Available
(Reception error) during MECHATROLINK communications.
MECHATROLINK
Transmission Cycle Error The transmission cycle fluctuates during .
e ] (Synchronization interval MECHATROLINK communications. Gr2 Available
error)
AEA2 |DRVAlarm 2 (SERVOPACK | \ spryvoPACK DRV alarm 0 oceurs. Gr2 | Available
WDC error)
. ) A timeout error occurred when using a .
A.Ed1 Command Execution Timeout MECHATROLINK command. Gr.2 Available
The servomotor did not operate or power was
Servomotor Main Circuit not supplied to the servomotor even though the .
e Cable Disconnection SV_ON (Servo ON) command was input when Grl Available
the servomotor was ready to receive it.
A—- Not an error Normal operation status - -




8.1 Alarm Displays

8.1.2

Troubleshooting of Alarms

If an error occurs in the servo drive, the ALM signal will be output. The alarm that occurs can be checked on
the Alarm Display dialog box of the SigmaWin+.

Refer to the following table to identify the cause of an alarm and the action to be taken.
Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.020:

Parameter Checksum
Error 1

(The parameter data in

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

Set the power supply voltage within
the specified range, and set Fn005
to initialize the parameter.

The power supply went OFF
while changing a parameter set-
ting.

Check the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that parame-
ters were written exceeded the
limit.

Check to see if the parameters were
frequently changed through the host
controller.

The SERVOPACK may be faulty.
Replace the SERVOPACK.
Reconsider the method of writing
parameters.

Malfunction caused by noise
from the AC power supply or

Restart the SERVOPACK several

Take countermeasures against

the SERVOPACK is Y . . times. If the alarm still occurs, there | .
incorrect.) grqundlng line, static electricity may be noise interference noise.
noise, etc. :
Gas, water drops, or cutting oil
entered the SERVOPACK and Check the installation conditions The SERVOPACK may be faulty.
caused failure of the internal " | Replace the SERVOPACK.
components.
Restart the SERVOPACK several | 1 - sppyOPACK may be faulty.
A SERVOPACK fault occurred. | times. If the alarm still occurs, the Replace the SERVOPACK.
SERVOPACK may be faulty. P :
A.021: The software version of SERVO- | Check Fn012 to see if the set soft- | Write the parameter of another

Parameter Format
Error 1
(The parameter data in

PACK that caused the alarm is
older than that of the written
parameter.

ware version agrees with that of the
SERVOPACK. If not, an alarm may
occur.

SERVOPACK of the same model
with the same software version.
Restart the SERVOPACK.

the SERVOPACK is The SERVOPACK may be faulty.
incorrect.) A SERVOPACK fault occurred. |~ Replace the SERVOPACK.
A022: The power supply voltage sud- Measure the power supply voltage. The SERVOPACK may be faulty.

System Checksum
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

denly dropped.

Replace the SERVOPACK.

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.030:
Main Circuit Detector
Error

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.040:

Parameter Setting
Error 1

(The parameter setting
was out of the setting
range.)

The SERVOPACK and servomo-
tor capacities do not match each
other.

Check the combination of SERVO-
PACK and servomotor capacities.

Select the proper combination of
SERVOPACK and servomotor
capacities.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The parameter setting is out of
the setting range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within
the setting range.

The electronic gear ratio is out of
the setting range.

Check the electronic gear ratio. The
ratio must satisfy:
0.001< (Pn20E/Pn210) < 4000.

Set the electronic gear ratio in the
range: 0.001< (Pn20E/Pn210)
<4000.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

(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 (Fn004) is lower than the
setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the servomo-
tor.

Check if the detection conditions”
are satisfied.

1

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the setting of the pro-
gram JOG movement speed
(Pn533).

Check if the detection conditions”
are satisfied.

1

Increase the setting of the program
JOG movement speed (Pn533).

The moving speed of advanced
autotuning is lower than the set-
ting range after having changed
the electronic gear ratio (Pn20E/
Pn210) or the servomotor.

Check if the detection conditions”
are satisfied.

2

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

A.04A:

Parameter Setting
Error 2

For a 4-byte parameter bank, no
registration in two consecutive
bytes for two bank members.

Change the number of bytes for
bank members to an appropriate
value.

The total amount of bank data
exceeds 64. (Pn900 x Pn901 >
64)

Reduce the total amount of bank
data to 64 or less.

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 SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

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.

#].

Detection conditions

If one of the following conditions detected, an alarm occurs.

. Pns33 [min‘l] y Encoder resolution < Pn20E
6% 10° Pn210
Encod luti
« Max Motor Speed [min'l] X neoder resolu 1?2n > Pn20E
About 3.66 x 10 Pn210

#*2.  Detection conditions
If one of the following conditions detected, an alarm occurs.

Encod luti
« Rated Motor Speed [min"l] X S X ficoder fesoTution < Pn20E
3 6x10° Pn210
Encod luti
« Max Motor Speed [min"l] X ficoder fesotu 1;)211 > Pn20E
About 3.66 x 10 Pn210



8.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

Incorrect wiring or contact fault
of servomotor main circuit
cables.

Check the wiring. Refer to 3.1
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
servomotor main circuit cables.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The cable may be short-circuited.
Replace the cable.

Short-circuit or ground fault
inside the servomotor.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit

The servomotor may be faulty.
Replace the servomotor.

A.100: Wiri
Overcurrent or Heat tring.
Sink Overheated Check for short-circuits across the
(An overcurrent flowed servomotor connection terminals U,
through the IGBT or Short-circuit or ground fault V, and W on the SERVOPACK, or | The SERVOPACK may be faulty.
heat sink of SERVO- inside the SERVOPACK. between the grounding and terminal | Replace the SERVOPACK.
PACK overheated.) U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.
A heavy load was applied while | Check to see if the operating condi- | Reduce the load applied to the ser-
the servomotor was stopped or tions are outside servo drive specifi- | vomotor or increase the operating
running at a low speed. cations. speed.
.. . . Take countermeasures for noise,
Improve the wiring or installation .
. . . . such as correct wiring of the FG.
Malfunction caused by noise environment, such as by reducing U FG wire si val
interference. noise, and check to see if the alarm S¢ an wire s1z¢ equivalent to
’ the SERVOPACK main circuit wire
recurs. .
size.
Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. |— PACK may be faulty. Replace the
SERVOPACK.
The DC power supply voltage Set DC power supply voltage within
exceeded 60 V. Measure the power supply voltage. the specified range.
Improve the power supply condi-
. tions by installing a surge absorber,
\Tvzz ?I?fifleerni?()ipll)y ;Sllimlsl:ili);e! o Measure the power supply voltage etc. Then, restart the SERVOPACK.
surge yahg g P PPLY €% 1 1f the alarm still occurs, the SER-
&8¢ VOPACK may be faulty. Replace
Overvolta.ge Voltage for DC power supply was | Check the power supply Yoltage and Set DC power supply voltage within
(Detected in the SER- too high during acceleration or the speed and torque during opera- the specified rance
VOPACK main circuit | deceleration. tion. P £e:

power supply section.)

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 SERVOPACK fault occurred.

Turn the control power OFF and
then ON again while the main cir-
cuit power supply is OFF. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.450:
Main-Circuit
Capacitor Overvoltage

A SERVOPACK fault occurred.

Replace the SERVOPACK.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.510:

Overspeed

(The servomotor speed
exceeds the maximum.)

The order of phases U, V, and W
in the servomotor wiring is incor-
rect.

Check the motor wiring.

Confirm that the servomotor is cor-
rectly wired.

A reference value exceeding the
overspeed detection level was
input.

Check the input value.

Reduce the reference value or adjust
the gain.

The motor speed exceeded the
maximum.

Check the motor speed waveform.

Reduce the speed reference input
gain, adjust the servo gain, or recon-
sider the operating conditions.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.520:
Vibration Alarm

Abnormal vibration was detected
at the motor speed.

Check for abnormal noise from the
servomotor, and check the speed
and torque waveforms during oper-
ation.

Reduce the motor speed or reduce
the speed loop gain (Pn100).

The moment of inertia ratio
(Pn103) value is greater than the
actual value or is greatly
changed.

Check the moment of inertia ratio.

Set the moment of inertia ratio
(Pn103) to an appropriate value.

A.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 (Fn200) or reduce the rigid-
ity 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.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.7A0:
Heat Sink Overheated
(Detected when the heat

sink temperature
exceeds 90°C.)

The surrounding air temperature
is too high.

Check the surrounding air tempera-
ture using a thermostat.

Decrease the surrounding air tem-
perature by improving the SERVO-
PACK installation conditions.

The overload alarm has been
reset by turning OFF the power
too many times.

Check the alarm history display
(Fn000) to see if the overload alarm
was reported.

Change the method for resetting the
alarm.

Excessive load was applied
during operation.

Check the accumulated load ratio
(Un009) to see the load during oper-
ation.

Reconsider the load conditions and
operating conditions.

Incorrect SERVOPACK installa-
tion orientation or/and insuffi-
cient space around the
SERVOPACK.

Check the SERVOPACK installa-
tion conditions.

Install the SERVOPACK correctly
as specified.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.




8.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.810:

Encoder Backup Error
(Only when an absolute
encoder is connected.)

(Detected on the encoder
side.)

Alarm occurred when the power
to the absolute encoder was ini-
tially turned ON.

Check to see if the power was
turned ON initially.

Set up the encoder (Fn008).

The encoder cable disconnected,
and connected again.

Check to see if the power was
turned ON initially.

Confirm the connection and set up
the encoder (Fn008).

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
(Fn008).

An absolute encoder fault
occurred.

If the alarm cannot be reset by set-
ting up the encoder again, replace
the servomotor.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

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 SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

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 SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

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 by separating the encoder

cable from the servomotor main cir-

cuit cable or by checking the
grounding and other wiring.

A.850:

Encoder Overspeed
(Detected when the con-
trol power supply was
turned ON.)

(Detected on the encoder
side.)

The servomotor speed is higher

than 200 min™! when the control
power supply was turned ON.

Check the motor rotating speed
(Un000) to confirm the servomotor

speed when the power is turned ON.

Reduce the servomotor speed to a

value less than 200 min™!, and turn
ON the control power supply.

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.860:

Encoder Overheated
(Only when an absolute
encoder is connected.)
(Detected on the encoder

The ambient operating tempera-
ture around the servomotor is too
high.

Measure the ambient operating tem-

perature around the servomotor.

The ambient operating temperature
must be 40°C or less.

The motor load is greater than the
rated load.

Check the accumulated load ratio
(Un009) to see the load.

The motor load must be within the
specified range.

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

side.)
Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. |— PACK may be faulty. Replace the
SERVOPACK.
Ab31: Restart the SERVOPACK. If the
C' rrer"nt Detection The current detection circuit for | alarm still occurs, the SERVO-
Eu 1 phase U is faulty. PACK may be faulty. Replace the
rror SERVOPACK.
Ab32: Restart the SERVOPACK. If the
C' r r'1t Detection The current detection circuit for | alarm still occurs, the SERVO-
Eu ez etectio phase V is faulty. PACK may be faulty. Replace the
rror SERVOPACK.
Restart the SERVOPACK. If the
) The detection circuit for the cur- | alarm still occurs, the SERVO-
A.b33: ) rent is faulty. PACK may be faulty. Replace the
CEiurregt Detection SERVOPACK.
rror
The servomotor main circuit Check for disconnection of the ser- Correct the servomotor wirin
cable is disconnected. vomotor main circuit cable. &
A.bBA: Restart the SERVOPACK. If the

MECHATROLINK
Communications ASIC

SERVOPACK
MECHATROLINK communica-
tion section 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 communi-
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 Restart t.he SERVOPACK. If the
. alarm still occurs, the SERVO-
MECHATROLINK communica- |—
tion section fault PACK may be faulty. Replace the
’ SERVOPACK.
Restart the SERVOPACK. If the
A.bEO: alarm still occurs, the SERVO-

Firmware Error

A SERVOPACK fault occurred.

PACK may be faulty. Replace the
SERVOPACK.

A.bFO:
System Alarm 0

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

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.
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8.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.bF3
System Alarm 3

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

Restart the SERVOPACK. If the

A.bF4: alarm still occurs, the SERVO-
System Alarm 4 A SERVOPACK fault occurred. |~ PACK may be faulty. Replace the
SERVOPACK.
The order of phases .U.’ V,.ar.ld w .. Confirm that the servomotor is cor-
in the servomotor wiring is incor- | Check the motor wiring. .
rectly wired.
rect.
A.C10: If the alarm still occurs after restart-
Servo Overrun ing the SERVOPACK, even though
Detected An encoder fault occurred. - the servomotor is correctly wired,
(Detected when the the servomotor may be faulty.

servomotor power is
ON.)

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 SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

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 by separating the encoder

cable from the servomotor main cir-

cuit cable or by checking the
grounding and other wiring.

A SERVOPACK fault occurred.

Connect the servomotor to another
SERVOPACK, and turn ON the
control power. If no alarm occurs,
the SERVOPACK may be faulty.
Replace the SERVOPACK.

An encoder fault occurred.

Connect the Servomotor to another
SERVOPACK, and turn ON the
control power supply. If the alarm
occurs, the Servomotor may be
faulty. Replace the Servomotor.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

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.

Noise interference occurred on
the I/O signal line from the
encoder.

Take countermeasures against noise
for the encoder wiring.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

A.C92:
Encoder Restart the SERVOPACK. If the
Communications An encoder fault occurred. - alarrrlljstlfll Olccués, tlh ¢ se1r1v omotor
Timer Error may be faulty. Replace the servo-
motor.
Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. |- PACK may be faulty. Replace the
SERVOPACK.
Restart the SERVOPACK. If the
An encoder fault occurred _ alarm still occurs, the servomotor
] ’ may be faulty. Replace the servo-
A.CAQ: motor.
Encoder Parameter
Error Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. | — PACK may be faulty. Replace the
SERVOPACK.
The wiring and contact for Check the wiring. Correct the wiring.
encoder cable are incorrect.
e interf Use tinned annealed copper
Nq1se interference 0cc1_.1rred. due shielded twisted-pair or screened
g;? lelllcc(;ré‘;:tc‘;%?ée specifications | — unshielded twisted-pair cable with a
' core of at least 0.12 mm?.
Noise mterfer?qce oc_curred The wiring distance must be 50 m
because the wiring distance for | — max
the encoder cable is too long. )
The FG potential varies because
A.CbO: of influence from machines on Check the cable layout for encoder | Properly ground the machines to
Encoder Echoback the servomotor side, such as the | cable. separate from encoder FG.
Error welder.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the servomotor
may be faulty. Replace the servo-
motor.

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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8.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.CCO:
Multiturn Limit
Disagreement

The multiturn limit value of the
encoder is different from that of
the SERVOPACK. Or, the multi-
turn limit value of the SERVO-
PACK has been changed.

Check the value of the Pn205 of the
SERVOPACK.

Execute Fn013 at the occurrence of
alarm.

A SERVOPACK fault occurred.

Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

A.d0O:

Position Error
Overflow

(The setting of Pn520
(Position Deviation
Overflow Alarm Level)
was exceeded by the
position deviation.

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.

A.d01:
Position Error

Overflow Alarm at
Servo ON

This alarm occurs if the servomo-
tor power is turned ON when the
position error is greater than the
set value of Pn526 while the ser-
vomotor power is OFF.

Check the position error amount
(Un008) while the servomotor
power is OFF.

Correct the excessive position error
alarm level at servo ON (Pn526).

A.d02:

Position Error
Overflow Alarm by
Speed Limit at Servo
ON

When the position errors remain
in the error counter, Pn529 limits
the speed if the servomotor power
is ON. If Pn529 limits the speed
in such a state, this alarm occurs
when position references are
input and the number of position
errors exceeds the value set for
the excessive position error alarm
level (Pn520).

Correct the excessive position error
alarm level (Pn520).

Or, adjust the speed limit level at
servo ON (Pn529).

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 Troubleshooting
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8.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

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

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.

Failed Restart the SERVOPACK. If the
alarm still occurs, the SERVO-
A SERVOPACK fault occurred. |— PACK may be faulty. Replace the
SERVOPACK.
MECHATROLINK wiringis | Check the MECHATROLINK wir- gl‘;”e“ the MECHATROLINK wir-
incorrect. 1ngs- Connect the terminator correctly.
Take measures against noise. Check
A.E60: MECHATROLINK data recep- th‘t’.MEC%‘?TR?%Ig K communi-
MECHATROLINK tion error occurred due to noise | — cations cabie an wining an

Communications error
(Reception error)

interference.

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.E61:
MECHATROLINK
Transmission Cycle
Error
(Synchronization
interval error)

MECHATROLINK transmission
cycle fluctuated.

Check the MECHATROLINK
transmission cycle setting.

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.

MECHATROLINK transmission

Check the MECHATROLINK

Remove the cause of transmission

A.EA2: cycle fluctuated. transmission cycle setting. cycle fluctuation at host controller.

DRV Alarm 2 Restart the SERVOPACK. If the

(SERVOPACK WDT alarm still occurs, the SERVO-

erTor) A SERVOPACK fault occurred. |~ PACK may be faulty. Replace the
SERVOPACK.

A.Ed1: A timeout error occurred when Execute the SV_ON or SENS_ON

Command Execution
Timeout

using an MECHATROLINK
command.

Check the motor status when the
command is executed.

command only when the motor is
not running.

A.F50:

Servomotor Main
Circuit Cable
Disconnection

(The servomotor did not
operate or power was not
supplied to the servomo-
tor even though the
SV_ON (Servo ON)
command was input
when the servomotor
was ready to receive it.)

A SERVOPACK fault occurred.

The SERVOPACK may have failed.
Replace the SERVOPACK.

The wiring is not correct or there
is a faulty contact in the motor
wiring.

Check the wiring.

Make sure that the servomotor is
correctly wired.




8.2 Warning Displays

8.2

8.2.1

Warning Displays

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 8.2.1 List of Warnings.

The causes of warnings and troubleshooting methods are provided in 8.2.2 Troubleshooting of Warnings.

List of Warnings

This section provides list of warnings.

Warning

N Warning Name Meaning
. - Position error exceeded the parameter settin;
1 p g
A.900 Position Error Overflow (Pn520xPn5 1 E/100).
A.901"" Position Error Overflow Alarm | When the servomotor power is ON, the position error exceeded the
. at Servo ON parameter setting (Pn526xPn528/100).
This warning occurs before the overload alarms (A.710 or A.720)
A.910"" Overload occur. If the warning is ignored and operation continues, an overload
alarm may occur.
Abnormal vibration at the motor speed was detected. The detection
A9117" Vibration level is the same as A.520. Set whether to output an alarm or warn-
ing by the vibration detection switch (Pn310).
A.930"" Absolute Encoder Battery Error Thls warning occurs when the voltage of absolute encoder’s battery
is lowered.
A.94A™ %a;?a%(aet}:aq'gNVLYri?é?%:ror) Incorrect command parameter number was set.
A.94B™2 ?Oa&? ()Sfeét;r;%\é\)larnlng 2 Command input data is out of range.
5 Data Setting Warning 3 .
2
A.94C (Calculation Error) Calculation error was detected.
. Data Setting Warning 4 .
2
A.94D (Parameter Size) Data size does not match.
5 Data Setting Warning 5 .
2
A.94E (Latch Mode Error) Latch mode error is detected.
A95A"2 Command Warning 1 Command was sent although the conditions for sending a command
35 (Unsatisfying Command) were not satisfied.
o Command Warning 2
2
A.95B (Non-supported Command) Unsupported command was sent.
5 Command Warning 4 . .
2
A.95D (Command Interference) Command, especially latch command, interferes.
5 Command Warning 5 . .
2
A.95E (Subcommand Disable) Subcommand and main command interfere.
o Command Warning 6
2
A.95F (Undefined Command) Undefined command was sent.
A.960°2 MECHATROLINK Communications error occurred during MECHATROLINK commu-
. Communications Warning nications.
A.9A0"" Overtravel Overtravel is detected while the servomotor power is ON.

#1.  Use Pn008.2 to activate or not the warning detection.
%2, Use Pn800.1 to activate or not the warning detection.

a Troubleshooting
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8 Troubleshooting

8.2.2 Troubleshooting of Warnings

8.2.2 Troubleshooting of Warnings

Refer to the following table to identity the cause of a warning and the action to be taken. Contact your
Yaskawa representative if the problem cannot be solved by the described corrective action.

Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
e servomotor U, V, eck the servomotor main circuit onfirm that there 1s no contact fault
Th UV, Check th Confirm that there i faul
and W wirings is faulty. | cable connection. in the motor wiring or encoder wiring.
The SERVOPACK gain Check the SERVOPACK gain. Incregse the servo gain by using thp
is too low. function such as advanced autotuning.
Reduce the reference acceleration of
the position reference using a
The acceleration of the . MECHATROLINK command, or
S . Reduce the reference acceleration, and . -
position reference is too onerate the SERVOPACK smooth the acceleration of the position
A_QQQ: high. P ) reference by selecting the position ref-
Position Error erence filter (ACCFIL) using a
Overflow MECHATROLINK command.
Setting of the excessive
position error alarm
level (Pn520) is low Chegk the alarm level (Pn520) to see Set the Pn520 to proper value.
; . if it is set to an appropriate value.
against the operating
condition.
Restart the SERVOPACK. If the alarm
OACEEELOPACK fault | _ still occurs, the SERVOPACK may be
’ faulty. Replace the SERVOPACK.
A.901: When the servomotor
P'o Siti (') n Error power is ON, the posi- Set an appropriate value for the exces-
Overflow Alarm tion error exceeded the |— sive position error warning level at
at Servo ON parameter setting servo ON (Pn528).
(Pn526xPn528/100).
Incorrect wiring or con-
tact fault of servomotor | Check the wiring. Sﬁ&gﬁ?;&iﬁ:&??iﬁggr and
and encoder. y )
Operation beyoqd the Check the motor overload characteris- Reconglder the‘lgad COIldl.tIOI’lS and
overload protection . operating conditions. Or, increase the
A.910: haracteristi tics and executed run command. " .
Overload characteristics. motor capacity.
(Warning before Excessive load was
alarm A.710 or applied during opera-
A.720 occurs) tion because the servo- | Check the executed operation refer- Remove the mechanical problems

motor was not driven
due to mechanical prob-
lems.

ence and motor speed.

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.
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8.2 Warning Displays

(cont'd)
Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
Abnormal vibration was | Check for abnormal noise from the Reduce the motor speed or reduce the
detected at the motor servomotor, and check the speed and | servo gain by using the function such
speed. torque waveforms during operation. | as one-parameter tuning.
0;81 1t:' The moment of inertia
ibration ; ;
ratio (Pn103) value is N . 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: The battery connection Check the battery connection. Reconnect the battery.
Absolute is incorrect.
Epr(;order Battery The battery voltage is
lower than the specified | Measure the battery voltage. Replace the battery.
(The absolute value 2.7 V.
encoder battery

voltage is lower
than the specified
value.)

(Only when an
absolute encoder
is connected.)

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.94A Refer to 8.3 Monitoring Communica-
Data Setting Disabled parameter tion Data on Occurrence of an Alarm
Warning 1 number wI;s used or Warning to determine which Use the correct parameter number.
(Parameter Num- ’ command was the cause of the
ber Error) warning.
A.94B Refer to 8.3 Monitoring Communica-
Data Setting Attemp t.ed to send val- - tion Dat{z on Occurre}?ce of an Alarm Set the value of the parameter within
; ues outside the range to | or Warning to determine which
Warning 2 the allowable range.
Out of R the command data. command was the cause of the
(Out of Range) warning.
A.94C Refer to 8.3 Monitoring Communica-
Data .Settmg Calculation result of set tion Datg on OCCMV}"E{’ICE of an Alarm Set the value of the parameter within
Warning 3 . or Warning to determine which
. value is incorrect. the allowable range.

(Calculation command was the cause of the
Error) warning.
A.94D Refer to 8.3 Monitoring Communica-

. . . . tion Data on Occurrence of an Alarm
Data Setting Parameter size set in or Warning to determine which Use the correct parameter size
Warning 4 command is incorrect. g P ’

(Parameter Size)

command was the cause of the
warning.

A.94E Refer to 8.3 Monitoring Communica- | Change the setting value of Pn850 or
Data Setting Latch mode error is tion Data on Occurrence of an Alarm |the LT_MOD data for the LTMOD-
Warning 5 detected or Warning to determine which _ON command sent by the host con-
(Latch mode ’ command was the cause of the troller to the proper value.
error) warning.
A.95A Refer to 8.3 Monitoring Communica-
\C/)Vc;r:]nrir:]angi Command sending con- Z:’;ng;?noriooggé;ﬁ?;:\%f:hAlarm Send a command after command

. 9 . dition is not satisfied. g sending condition is satisfied.
(Unsatisfying command was the cause of the
Command) warning.
A.95B Refer to 8.3 Monitoring Communica-
Command . tion Data on Occurrence of an Alarm
Warning 2 ifiv%};igljoflﬁ;ﬁld or Warning to determine which Do not sent an unsupported command.
(Non-supported PP " | command was the cause of the
Command) warning.

a Troubleshooting
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8.2.2 Troubleshooting of Warnings

(cont'd)
Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
A.95D Command sendine con- Refer to 8.3 Monitoring Communica-
Command dition for latch-relgated tion Data on Occurrence of an Alarm Send a command after command
Warning 4 or Warning to determine which

(Command Inter-
ference)

commands is not satis-
fied.

command was the cause of the
warning.

sending condition is satisfied.

A.95E Refer to 8.3 Monitoring Communica-
Command Subcommand sending | tion Data on Occurrence of an Alarm S
Warning 5 condition is not satis- or Warning to determine which enq a comm.a.nd after gommand
9 g sending condition is satisfied.
(Subcommand fied. command was the cause of the
Disable) warning.
A.95F Refer to 8.3 Monitoring Communica-
Command Undefined command tion Data on Occurrence of an Alarm
Warning 6 was sent or Warning to determine which Do not use an undefined command.
(Undefined Com- ' command was the cause of the
mand) warning.
Correct the MECHATROLINK wir-
MECHATROLINK Confirm the wiring ing.
wiring is incorrect. ’ Or, connect a terminal to the terminal
station.
':\/IEgga ATROLINK Take measures against noise. Check

Communications
Warning

MECHATROLINK
data reception error
occurred due to noise

Confirm the installation conditions.

the MECHATROLINK communica-
tions cable and FG wiring and take
measures such as adding ferrite core

interference. on the MECHATROLINK communi-
cations cable.

A SERVOPACK fault | A fault occurred in the SERVOPACK.

occurred. Replace the SERVOPACK.

A.9A0:
Overtravel
(Overtravel status
is detected.)

When the servomotor
power is ON, over-
travel status is detected.

Check the input signal monitor
(Un005) to check the status of the
overtravel signals.

Refer to 8.4 Troubleshooting Malfunc-
tion Based on Operation and Condi-
tions of the Servomotor. Even if
overtravel signals were not shown by
the input signal monitor (Un005),
momentary overtravel may have been
detected. Take the following precau-
tions.

* Do not specify movements that
would cause overtravel from the
host controller.

* Check the wiring of the overtravel
signals.

« Take countermeasures for noise.




8.3 Monitoring Communication Data on Occurrence of an Alarm or Warning

8.3 Monitoring Communication Data on Occurrence of an Alarm or
Warning

The command data received on occurrence of an alarm or warning, such as a data setting warning (A.940) or
a command warning (A.9500) can be monitored using the following parameters. The following is an example
of the data when an alarm/warning has occurred in the normal state.

Command Data Monitor at Alarm/Warning Occurrence:Pn890 to Pn89E
Response Data Monitor at Alarm/Warning Occurrence:Pn8A0 to PnSAE

Command Data Storage at
Command |  Alarm/Warning Occurrence
Byte Order
CMD RSP Example: Pn8A0 =87 65 43 21
1 Pn890.1to 0 Pn8A0.1t0 0 EEE ?
2 Pn890.3 to 2 Pn8A0.3to2
3 Pn890.5 to 4 Pn8A0.5to 4
4 Pn890.7 to 6 Pn8A0.7to 6
5to8 Pn892 Pn8A2
9to 12 Pn894 Pn8A4
13to 16 Pn896 Pn8A6
17 t0 20 Pn898 Pn8A8
21 to 24 Pn89A Pn8SAA
25 to 28 Pn89C Pn8AC
29 to 32 Pn89E Pn8AE

Note 1. Data is stored in little endian byte order and displayed in the hexadecimal format.
2. For details on commands, refer to 2V Series User’s Manual MECHATROLINK-II Commands (Manual No.:
SIEP S800000 54).

a Troubleshooting

8-19



8-20

8 Troubleshooting

8.4

Conditions of the Servomotor

Troubleshooting Malfunction Based on Operation and

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in
this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does
Not Start

The control power supply is not
ON.

Check voltage between control
power 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.

Wiring for servomotor main circuit
cable or encoder cable is discon-
nected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

Encoder type differs from parame-
ter setting (Pn002.2).

Check the settings for parameter
Pn002.2.

Set parameter Pn002.2 to the
encoder type being used.

Settings for the input signal selec-
tions (Pn50A, PnS0B and Pn511) is
incorrect.

Check the settings for parameters
Pn50A, Pn50B and Pn511.

Correct the settings for parameter
Pn50A, Pn50B and Pn511.

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 13 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.




8.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(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
(Fn200).

Mounting is not secured.

Check if there are any loose mount-
ing screws.

Tighten the mounting screws.

Check if there is misalignment of
couplings.

Align the couplings.

Check if there are unbalanced cou-
plings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration
around the bearings.

Replace the servomotor.

Vibration source at the driven
machine.

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
/0O 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 1/0 signal cable.

Noise interference due to length of
I/0O 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 50 m.

Noise interference due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and cor-
rect the cable layout.

Excessive noise to the encoder
cable.

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Correct the cable layout so that no
surge is applied.

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.
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(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Unbalanced servo gains Check to see if thg servo gains have Execute the advanced autotuning.
been correctly adjusted.

Speed loop gain value (Pn100) too | Check the speed loop gain (Pn100). | Reduce the speed loop gain

high. Factory setting: Kv =40.0 Hz (Pn100).
Sgrvomotor .. . Check the position loop gain - .
Vibrates at Position loop gain value (Pn102) Reduce the position loop gain

Frequency of
Approx. 200 to
400 Hz.

too high.

(Pn102).
Factory setting: Kp =40.0/s

(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
(Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

High Motor Speed

Overshoot on
Starting and
Stopping

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high

Check the position loop gain
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).

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 50 m.

Noise interference due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and cor-
rect the cable layout.

Excessive noise to the encoder
cable.

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Correct the cable layout so that no
surge is applied.

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.




8.4 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check the external power supply

(+24 V) voltage for the input signal.

Correct the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates properly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
is wired correctly.

Correct the overtravel limit switch
wiring.

Check the settings for parameters
Pn50A and Pn50B.

Correct the settings for parameters
Pn50A and Pn50B.

Forward or reverse run prohibited
signal malfunctioning.

Check the fluctuation of the exter-
nal power supply (+24 V) voltage
for the input signal.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for dam-
aged cables or loose screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters Pn50A.3,
Pn50B.0)

Check if the P-OT signal is allo-

If another signal is allocated in

cated in Pn5S0A.3. Pn50A.3, allocate P-OT.
Check if the N-OT signal is allo- If another signal is allocated in
cated in Pn50B.0. Pn50B.0, 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.

a Troubleshooting
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(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 50 m.

Noise influence due to damaged
encoder cable.

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and mod-
ify the cable layout.

Excessive noise to encoder cable.

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Change the cable layout so that no
surge is applied.

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 I/O 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
1/0 signal cable specifications . : 5 | specified specifications.
pair cable with a core of 0.12 mm
min.
N01s§ 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.
Ambient operating temperature too | Measure the servomotor ambient Reduce the ambient operating tem-
high operating 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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9 Appendix

9.1.1 Utility Functions

9.1

List of Parameters

9.1.1 Utility Functions

The following list shows the available utility functions.

Parameter Function Refergnce Commenlt: SigmaWin+
No. Section function names
Fn000 Alarm history display 6.2 Alarm Display
Fn002 JOG operation 6.3 JOG Operation
Fn003 Origin search 6.4 Origin Search
Fn004 Program JOG operation 6.5 Program JOG Operation
Fn005 Initializing parameter settings 6.6 Editing Parameters
Fn006 Clearing alarm history 6.7 Alarm Display
Fn008 Absolute encoder multiturn reset and encoder alarm reset 474 Setting the Absolute Encoder
Fn0OC Offset adjustment of analog monitor output 6.8 gfﬂgittmg Analog Monitor
Fn0OOD Gain adjustment of analog monitor output 6.9 égjtgittmg Analog Monitor
FnOOE Automatic _offset-signal adjustment of the motor current 6.10 Adjust.ing Motor Current
detection signal Detection Offset
FnOOF Manu.al offset-signal adjustment of the motor current detec- 6.11 Adjust.ing Motor Current
tion signal Detection Offset
Fn010 Write prohibited setting 6.12 Write Prohibited Setting
Fn011 Servomotor model display 6.13 Product Information
Fn012 Software version display 6.14 Product Information
Frotg | Multtum limit value stting change when amuldturn it |y 76| Seqing the Muli-Turn Limit
Fn01B Vibration detection level initialization 6.15 Lnollt;%l:\i:lg Vibration Detec-
FnO1E Display of SERVOPACK and servomotor ID 6.16 Product Information
Resetting the SERVOPACK
Fn030 Software reset 6.17 lli/{ESC()If;X%;{einINK Commu-
nication Reset
Fn200 Tuning-less levels setting 522 Editing Parameters
Fn201 Advanced autotuning 53.2 Tuning
Fn202 Advanced autotuning by reference 5.4.2 Tuning
Fn203 One-parameter tuning 552 Tuning
Fn204 Anti-resonance control adjustment function 5.6.2 Tuning
Fn205 Vibration suppression function 5.7.2 Tuning
Fn206 EasyFFT 6.18 EasyFFT
Fn207 Online vibration monitor 6.19 Online Vibration Monitor

Note: Execute the utility function with SigmaWin+.



9.1 List of Parameters

9.1.2 Parameters

The following table lists the parameters. Do not change any reserved parameters or any parameters that are not
given in this manual from their default settings. Also, do not use any settings that are reserved.

Parameter | «. Setting - Factory When o Reference
No. gce NEGDS Range i Setting Enabled Cresitelier Section
g | gesicFunction Select Switch | 5000 0 00B3 | — 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.O
Direction Selection Reference
Section
0 Sets CCW as forward direction.
Pn000 1 Sets CW as forward direction. (Reverse Rotation Mode) 43.1
2 and 3 | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
2 | Application Function Select | 49 112 | - 0000 | After restart Setup -
Switch 1
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Overtravel (OT) Stop Mode Reference
sni 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. 432
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.)

a Appendix

P
o



9 Appendix

9.1.2 Parameters

(cont'd)

Parameter
No.

Size

Name

Setting
Range

Units

Factory
Setting

When
Enabled

Classification

Reference
Section

Pn002

Application Function Select
Switch 2

0000 to 4113

0000

After restart

Setup

n.

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

MECHATROLINK Command Position and Speed Control Option

Reference
Section

The set value of P_TLIM, NTLIM, and TFF are ignored.

P_TLIM and NTLIM operate as the torque limit values.

TFF operates as the torque feed forward.

WIN| =

When P-CL and N-CL in the OPTION field are available, P TLIM and NTLIM oper-
ate as the torque limit value.

*1

Torque

Control Option

Reference
Section

0

V_LIM is not available.

1

V_LIM operates as the speed limit value.

Absolute Encoder Usage

Reference
Section

0

Uses absolute encoder as an absolute encoder.

1

Uses absolute encoder as an incremental encoder.

4.7

Reserved (Do not change.)

Pn006

Application Function Select
Switch 6

0000 to 005F

0002

Immediately

Setup

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

Analog Monitor 1 Signal Selection

00

Motor rotating speed (1 V /1000 min‘l)

01

Speed reference (1 V /1000 min™")

02

Torque reference (1 V/100% rated torque)

03

Position error (0.05 V/1 reference unit)

04

Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)

05

Position reference speed (1 V / 1000 min'l)

06

Reserved (Do not use.)

07

Reserved (Do not use.)

08

Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)

09

Reserved (Do not use.)

0A

Torque feedforward (1 V/100% rated torque)

0B

Active gain (1st gain: 1V, 2nd gain: 2 V)

[o[e3

Completion of position reference (completed: 5 V, not completed: 0 V)

oD

Reserved (Do not use.)

Reserved (Do not change.)

Reserved (Do not change.)

#].

For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).



9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
iz Nam nit - lassification :
No. =l ame Range it Setting Enabled Ol Section
2 | Application Function Select | 509, gosp | - 0000 | Immediately Setup 5.13
Switch 7
4th 3rd 2nd 1st
digit digit digit digit
n.
Analog Monitor 2 Signal Selection
00 Motor rotating speed (1 V / 1000 min™!)
01 Speed reference (1 V /1000 min'l)
02 Torque reference (1 V/100% rated torque)
03 Position error (0.05 V/1 reference unit)
04 Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)
Pn007 05 Position reference speed (1 V/ 1000 min’!)
06 Reserved (Do not use.)
o7 Reserved (Do not use.)
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
09 Reserved (Do not use.)
0A | Torque feedforward (1 V/100% rated torque)
0B | Active gain (1st gain: 1 V, 2nd gain: 2 V)
0oc Completion of position reference (completed: 5 V not completed: 0 V)
0D | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
o | Application Function Select | 560 7151 | 4000 | After restart Setup -
Switch 8
4th 3rd 2nd 1st
digit digit digit digit
n.
Lowered Battery Voltage Alarm/Warning Selection Rgfe".ence
ection
0 Outputs alarm (A.830) for lowered battery voltage. 473
1 Outputs warning (A.930) for lowered battery voltage. o
Pn008 p g ( ) ry voltag
Reserved (Do not change.)
Reserved (Do not change.)
. f f Reference
Warning Detection Selection Section
0 Detects warning.
- 8.2.1
1 Does not detect warning.
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9 Appendix

9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. = N Range Slifs Setting Enabled Gl Section
Application Function Select | 359 1 o177 | - 0010 | After restart Tuning -
Switch 9
4th 3rd 2nd 1st
digit digit digit digit
n.]
Reserved (Do not change.)
. Reference
Current Control Method Selection Section
Pn009 0 Current control method 1 533
Current control method 2 e
: . Reference
Speed Detection Method Selection Section
0 Speed detection 1 585
1 Speed detection 2 o
Reserved (Do not change.)
Application Function Select | 500 ¢ 1111 | = 0000 | After restart Setup -
Switch B
4th 3rd 2nd 1st
digit digit digit digit
’ . Refi
Parameter Display Selection S
0 Setup parameters
2.5.1
1 All parameters
Pn00B
. Reference
Alarm Gr.2 Stop Method Selection Section
0 Stops the motor by setting the speed reference to "0". 435
1 Stops the motor by coasting. o

Reserved (Do not change.)

Reserved (Do not change.)




9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce NEWD Range it Setting Enabled ClEsieEllely Section
2 | Application Function Select | 5550 1 o117 | - 0000 | After restart Setup 45
Switch C
4th 3rd 2nd 1st
digit digit digit digit
n.
Selection of Test without a Motor
0 Disables test without a motor.
1 Enables test without a motor.
Pno0C Encoder Resolution for Test without a Motor
0 13 bits
1 20 bits
Encoder Type for Test without a Motor
0 Incremental encoder
1 Absolute encoder
Reserved (Do not change.)
Application Function Select _ .
2 Switch D 0000 to 1001 0000 Immediately Setup -
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 Rgfeegﬁgﬁe
0 Does not detect overtravel warning. 439
1 Detects overtravel warning. o
PnOOF 2 | Reserved (Do not change.) - - 0000 - - -
Pn100 Speed Loop Gain 10 to 20000 | 0.1 Hz 400 Immediately Tuning 5.8.1
Pn101 o |Speed Loop Integral Time | 1551500 | 0.01 ms | 2000 | Immediately Tuning 5.8.1
Constant
Pn102 2 | Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning 5.8.1
Pn103 2 | Moment of Inertia Ratio 0 to 20000 1% 100 Immediately Tuning 5.8.1
Pn104 2 | 2nd Speed Loop Gain 10 t0o 20000 | 0.1 Hz 400 Immediately Tuning 5.8.1
Pn105 o | 2nd Speed Loop Integral 15t051200 | 0.01ms | 2000 | Immediately Tuning 5.8.1
Time Constant
Pn106 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning 5.8.1
Pn109 2 | Feedforward Gain 0to 100 1% 0 Immediately Tuning 5.9.1
Pn10A o |Fecdforward Filter Time 0t06400 | 001ms | 0 | Immediately Tuning 59.1
Constant

a Appendix
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9 Appendix

9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
Application Function for
2 Gain Select Switch 0000 to 5334 - 0000 - - -
4th 3rd 2nd 1st
digit digit digit digit
n.[]
. . When e Reference
Mode Switch Selection Enabled Classification Section
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 5.9.2
Pnl0E).
Pn10B 3 Uses position error as the condition (Level setting:
Pnl0F).
4 No mode switch function available.
Speed Loop Control Method When Classification | Reference
> o Enabled Section
0 PI control
1 1-P control After restart Setup —
2 and 3 | Reserved (Do not use.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C 2 gfl(c’g)e Switch (torque refer- 0 to 800 1% 200 | Immediately Tuning 592
Pn10D 2 Z[l(ég)e Switch (speed refer- 1 (10000 | 1 min’! 0 Immediately Tuning 592
-
Pn10E 2 | Mode Switch (acceleration) | 0to 30000 | ! m;n / 0 Immediately Tuning 592
1
Pn10F 2 | Mode Switch (position error) | 0 to 10000 refer- 0 Immediately Tuning 592
ence unit
Pn11F g |Position Integral Time Con- |4 56000 | 0.1 ms 0 | Immediately Tuning 5.9.4
Pn121 2 | Friction Compensation Gain | 10 to 1000 1% 100 Immediately Tuning 5.8.2
Pn122 p | 2nd Gain for Friction Com- |14 1009 1% 100 | Immediately Tuning 582
pensation
Pn123 2 fF,“.C“"n Compensation Coef-| 10 1% 0 Immediately Tuning 5.82
1cient
Friction Compensation Fre- -10000 to . .
Pn124 2 quency Correction 10000 0.1 Hz 0 Immediately Tuning 582
Friction Compensation Gain . .
Pn125 2 . 1 to 1000 1% 100 Immediately Tuning 582
Correction
Pn131 Gain Switching Time 1 0 to 65535 1 ms Immediately Tuning 5.8.1
Pn132 2 | Gain Switching Time 2 0 to 65535 1 ms Immediately Tuning 5.8.1
Gain Switching . .
Pn135 2 Waiting Time | 0 to 65535 1 ms 0 Immediately Tuning 5.8.1
Pn136 , | Gain Switching 0t0 65535 | 1ms 0 Immediately Tuning 5.8.1
Waiting Time 2 8.




9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
iz Nam nit: : lassification :
No. =l ame Range il Setting Enabled SESSia Section
Automatic Gain Changeover . .
2 Related Switch 1 0000 to 0052 - 0000 Immediately Tuning 5.8.1
4th 3rd 2nd 1st
digit digit digit digit
n.O
Gain Switching Selection Switch
0 Manual gain switching
Changes gain manually using G-SEL of OPTION field.
1 Reserved (Do not use.)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain when the switching condition A is not satisfied.
Pn139
Gain Switching Condition A
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 Positioning near signal (/NEAR) ON
3 Positioning near signal (/NEAR) OFF
4 Position reference filter output = 0 and position reference input OFF
5 Position reference input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D 2 | Current Gain Level 100 to 2000 1% 2000 Immediately Tuning 5.8.4
Model Following Control . .
2 Related Switch 0000 to 1121 - 0100 Immediately Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n.O
Model Following Control Selection
0 Does not use model following control.
1 Uses model following control.
Vibration Suppression Selection
0 Does not perform vibration suppression.
Pn140 1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
7 : o ’ . Reference
Vibration Suppression Adjustment Selection Section
0 Does not adjust vibration suppression automatically using utility function. 53.1,5.4.1,
1 Adjusts vibration suppression automatically using utility function. 5.5.1,5.7.1
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF) Rgfeecrggﬁe
0 Does not use model following control and speed/torque feedforward together. 531541
1 Uses model following control and speed/torque feedforward together. e
Pn141 2 RGA:S]@] Following Control 10 to 20000 0.1/s 500 Immediately Tuning -
Pn142 o |Model Following Control | 55 1 5000 | 0.1% | 1000 | Immediately Tuning -
Gain Compensation

a Appendix

P
©



9-10

9 Appendix

9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
Model Following Control
Pn143 2 |Bias 0 to 10000 0.1% 1000 Immediately Tuning -
(Forward Direction)
Model Following Control
Pn144 2 |Bias 0 to 10000 0.1% 1000 Immediately Tuning -
(Reverse Direction)
Pn145 o | Vibration Suppression L Fre- | 5500 | 01 Hz | 500 | Immediately Tuning -
quency A
Pn146 o | Vibration Suppression L Fre- | 5500 | 01Hz | 700 | Immediately Tuning -
quency B
Model Following Control
Pn147 2 | Speed Feedforward Com- 0 to 10000 0.1% 1000 Immediately Tuning -
pensation
Pn148 » | ?nd Model Following Con- | 1, 59000 | 0.1/ 500 | Immediately Tuning -
trol Gain
Pn149 » | 2ndModel Following Con- | 550 5000 | 0.1% | 1000 | Immediately Tuning -
trol Gain Compensation
Pn14A o | Vibration Suppression 2 Fre- | 105000 | 0.1Hz | 800 | Immediately Tuning -
quency
Pn14B » | Vibration Suppression 2 10 to 1000 1% 100 | Immediately Tuning -
Compensation
2 | Control Related Switch 0000 to 0011 - 0011 After restart Tuning -
4th 3rd 2nd 1st
digit digit digit digit
Model Following Control Type Selection Rggﬁgﬁe
0 | Model Following Control 1 53.1,
. 5.4.1,
Pn14F 1 | Model Following Control 2 55.1
Tuning-less Type Selection Rg;egﬁgrfe
0 Tun?ng—less type 1 529
1 Tuning-less type 2

Reserved (Do not change.)

Reserved (Do not change.)




9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce NEWD Range Ll Setting Enabled Cleesizton Section
Anti-Resonance Control . . 5.3.1,5.4.1,
2 Related Switch 0000 to 0011 — 0010 Immediately Tuning 55.1.5.7.1
4th 3rd 2nd 1st
digit digit digit digit
n.[C]
Anti-Resonance Control Selection
0 | Does not use anti-resonance control.
Pn160 1 Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection
0 Does not adjust anti-resonance control automatically using utility function.
1 Adjusts anti-resonance control automatically using utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 2 | Anti-Resonance Frequency 10 t0 20000 | 0.1 Hz 1000 Immediately Tuning -
Pn162 p |Anti-Resonance Gain Com- |y 'y 50 1% 100 | Immediately Tuning -
pensation
Pn163 2 .égitrll-Resonance Damping 0 to 300 1% 0 Immediately Tuning -
Anti-Resonance Filter Time -1000 to . .
Pn164 2 Constant 1 Compensation 1000 0.01 ms 0 Immediately Tuning -
Anti-Resonance Filter Time -1000 to . .
Pn165 2 Constant 2 Compensation 1000 0.01 ms 0 Immediately Tuning -
Tuning-less Function
2 Related Switch 0000 to 2411 1401 - -
4th 3rd 2nd 1st
digit digit digit digit
n.]
. . . When P Reference
Tuning-less Function Selection Enabled Classification Section
0 Disables tuning-less function.
8 - After restart Setup 5.2
1 Enables tuning-less function.
L Control Method during Speed Control When Classification | Reference
Pn170 Enabled Section
0 [ Uses as speed control.
4 | Uses as speed control and uses the host controller for After restart Setup 52
position control.
. ) When P Reference
Tuning-less Tuning Level Enabled Classification Section
Oto4 ‘ Sets tuning-less tuning level. Immediately Setup 5.2
X When - Reference
Tuning-less Load Level Enabled Classification Section
Oto2 ‘ Sets tuning-less load level. Immediately Setup 5.2
Pn190 2 | Reserved (Do not change.) - - 0010 - - -
Pn200 2 | Reserved (Do not change.) - - 0100 - - -
Pn205 2 | Multiturn Limit Setting 0 to 65535 1 rev 65535 | After restart Setup 4.7.5
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9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. <= NED Range Slifs Setting Enabled CleseniEE i Section
o |Position Control Function 1 5555 ¢ 2519 | — 0010 | After restart Setup -
Switch
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
Reserved (Do not change.)
Pn207 Reserved (Do not change.)
o Reference
/COIN Output Timing Section
0 Outputs when the position error absolute value is the same or less than the position-
ing completed width (Pn522).
1 Outputs when the position error absolute value is the same or less than the position- 486
ing completed width (Pn522), and the reference after position reference filtering is 0. o
2 Outputs when the position error absolute value is the same or less than the position-
ing completed width (Pn522), and the position reference input is 0.
Pn20A 4 | Reserved (Do not change.) - - 32768 - - -
Electronic Gear Ratio 1to
Pn20E 4 (Numerator) 1073741824 1 4 After restart Setup 443
Electronic Gear Ratio 1 to
Pn210 4 (Denominator) 1073741824 1 1 After restart Setup 443
Pn22A 2 |Reserved (Do not change.) - - 0000 - - -
» | Position Control Expanded | 50 1 gg01 | — 0000 | After reset Setup 5.8.6
Function Switch
4th 3rd 2nd 1st
digit digit digit digit
n.
L Backlash Compensation Direction
Pn230 0 Compensates with a reference in the forward direction.
1 Compensates with a reference in the reverse direction.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn231 4 Backlash Compensation -30000 to ré)f.elr- 0 Immediatel Setu 5.8.6
Value 50000 . Y P o
ence unit
Pn233 p |Backlash Compensation 01065536 | 0.01 ms 0 Immediately Setup 5.8.6
Time Constant
Pn281 2 | Reserved (Do not change.) - - 20 - - -
Pn304 2 |JOG Speed 0 to 10000 1 min’! 500 Immediately Setup 6.3
Pn305 2 | Soft Start Acceleration Time | 0 to 10000 1 ms 0 Immediately Setup *1
Pn306 2 | Soft Start Deceleration Time | 0 to 10000 1 ms 0 Immediately Setup *1
x1. For details, refer to 2~V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).



9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce NEWD Range Ll Setting Enabled Cleesizton Section
2 | Vibration Detection Switch | 0000 to 0002 - 0000 Immediately Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.00 OO0 O
Vibration Detection Selection Rg‘:fgggﬁe
0 Does not detect vibration.
Pn310 1 Outputs warning (A.911) when vibration is detected. 6.15
2 Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 p | Vibration Detection 50 to 500 1% 100 | Immediately Tuning 6.15
Sensibility
Pn312 2 | Vibration Detection Level 0 to 5000 1 min~! 50 Immediately Tuning 6.15
Pn324 o |MomentofInertia Caleulat- | 50000 | 194 300 | Immediately Setup 532
ing Start Level
Pn401 o | Torque Reference Filter 01065535 | 0.01ms | 100 | Immediately Tuning 593
Time Constant
Pn402 2 | Forward Torque Limit 0 to 800 1% 800 Immediately Setup 4.6.1
Pn403 2 | Reverse Torque Limit 0 to 800 1% 800 Immediately Setup 4.6.1
Pn404 2 E‘i’nrlvivtard External Torque 0 to 800 1% 100 | Immediately Setup 462
Pn405 2 [[overse External Torque 0 to 800 1% 100 | Immediately Setup 462
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 Immediately Setup 432
Pn407 2 [peed Limitduring Toraue | 4610000 | 1 min | 10000 | Immediately Setup 4838
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9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
5 Torque Related Function 0000 to 1111 B 0000 _ _ _
Switch
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
1st Step Notch Filter Selection When Classification | Reference
Enabled Section
0 N/A
Immediately Setup 593
1 Uses Ist step notch filter for torque reference.
i . When e Reference
Speed Limit Selection Enabled Classification Section
0 Uses the smaller of the maximum motor speed and
Pn408 the value of Pn407 as the speed limit value.
- After restart Setup 4.8.8
1 Uses the smaller of the overspeed detection speed
and the value of Pn407 as the speed limit value.
2nd Step Notch Filter Selection When | Glassification | Reference
¥ Enabled Section
0 N/A
Immediately Setup 593
1 Uses 2nd step notch filter for torque reference.
Friction Compensation Function Selection When Classification | Reference
P Enabled Section
0 Disables friction compensation function.
— ' : Immediately Setup 5.8.2
1 Enables friction compensation function.
Pn409 2 | Ist Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning 593
Pn40A 2 | 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 593
Pn40B 2 | Ist Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning 593
Pn40C 2 | 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning 593
Pn40D 2 | 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 593
Pn40E 2 | 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning 593
Pn40F » |2ndStep 2nd Torque Refer- |66 ¢ 5000 | 1 iy 5000 | Immediately Tuning 593
ence Filter Frequency
2nd Step 2nd Torque Refer- . .
Pn410 2 ence Filter Q Value 50 to 100 0.01 50 Immediately Tuning 593
Pn412 2 Ist Step 2nd T orque Refer- 0to 65535 | 0.01 ms 100 Immediately Tuning 5.8.1
ence Filter Time Constant
Pn424 2 | Reserved (Do not change.) - - 50 - - -
Pn425 Reserved (Do not change.) - — 100 - - -
Pn456 o |Sweep Torque Reference 1 to 800 1% 15 | Immediately Tuning 6.18
Amplitude




9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce T Range it Setting Enabled ClEsieEllely Section
Notch Filter Adjustment . . 3-2.1,
2 . 0000 to 0101 - 0101 Immediately Tuning 5.3.1,
Switch
5.5.1
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.)
Pn501 2 | Zero Clamp Level 0 to 10000 1 min~! 10 Immediately Setup -
Pn502 2 | Rotation Detection Level 1 to 10000 1 min~! 20 Immediately Setup 483
Speed Coincidence Signal 1 .
Pn503 2 Output Width 0 to 100 1 min 10 Immediately Setup 4.8.5
Brake Reference - Servo .
Pn506 2 OFF Delay Time 0 to 50 10 ms 0 Immediately Setup 43.4
Brake Reference Output . .
Pn507 2 Speed Level 0 to 10000 1 min 100 Immediately Setup 434
Waiting Time for Brake Sig- .
Pn508 2 nal When Motor Running 10 to 100 10 ms 50 Immediately Setup 434
Pn509 2 | Reserved (Do not change.) - - 20 - - -
2 | Input Signal Selection 1 0000 to FFF1 - 1881 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.O
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn50A
P-OT Signal Mapping (Forward run prohibited when OFF (H-level)) Rgfeecrt?gr(]:e
0 Forward run allowed when CN1-7 input signal is ON (L-level).
1 Forward run allowed when CN1-3 input signal is ON (L-level).
2106 | Forward run allowed when CN1-8 input signal is ON (L-level).
7 Forward run prohibited.
432
8 Forward run allowed.
9 Forward run allowed when CN1-7 input signal is OFF (H-level).
A Forward run allowed when CN1-3 input signal is OFF (H-level).
B to F | Forward run allowed when CN1-8 input signal is OFF (H-level).
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9 Appendix

9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
iz Nam nit : lassification ;
No. <= ame Range Slifs Setting Enabled Gzl Section
2 | Input Signal Selection 2 0000 to FFFF - 8882 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.
N-OT Signal Mapping (Reverse run prohibited when OFF (H-level)) Rggegteig:e
0 Reverse run allowed when CN1-7 input signal is ON (L-level).
1 Reverse run allowed when CN1-3 input signal is ON (L-level).
2to 6 | Reverse run allowed when CN1-8 input signal is ON (L-level).
7 Forward run prohibited. 432
8 Forward run allowed. o
9 Reverse run allowed when CN1-7 input signal is OFF (H-level).
A Reverse run allowed when CN1-3 input signal is OFF (H-level).
B to F | Reverse run allowed when CN1-8 input signal is OFF (H-level).
Pn50B Reserved (Do not change.)
/P-CL Signal Mapping (Torque Limit when ON (L-level)) Rgfeecrtelgrfe
0 ON when CN1-7 input signal is ON (L-level)
1 ON when CN1-3 input signal is ON (L-level)
2to 6 | ON when CNI-8 input signal is ON (L-level)
7 Always active (fixed). 462
8 Not active (fixed). o
9 OFF when CN1-7 input signal is OFF (H-level)
A OFF when CN1-3 input signal is OFF (H-level)
B to F | OFF when CN1-8 input signal is OFF (H-level)
/N-CL Signal Mapping (Torque Limit when ON (L-level)) Rgfeecrteigr(]:e
OtoF ‘ Same as /P-CL signal mapping 4.6.2
2 ‘ Output Signal Selection 1 ‘ 0000 to 3333 ‘ - ‘ 0000 ‘ After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 OO0 O
- . ’ : Reference
Positioning Completion Signal Mapping (/COIN) Section
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-11 output terminal. 486
2 Outputs the signal from CN1-10 output terminal. o
3 Outputs the signal from CN1-9 output terminal.
Pn50E
Speed Coincidence Detection Signal Mapping (/V-CMP) Rggt?:ﬁe
Oto3 | Same as /COIN Signal Mapping. 4.8.5
Servomotor Rotation Detection Signal Mapping (/TGON) Rgf(;?gse
Oto3 ‘ Same as /COIN Signal Mapping. 483
: : Reference
Servo Ready Signal Mapping (/S-RDY) Section
Oto3 ‘ Same as /COIN Signal Mapping. 4.8.4




9.1 Li

st of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. =l T Range it Setting Enabled ClEsieEllely Section
2 | Output Signal Selection 2 0000 to 3333 - 0100 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
. . . . Reference
Torque Limit Detection Signal Mapping (/CLT) Section
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-11 output terminal. 463
2 Outputs the signal from CN1-10 output terminal. o
3 Outputs the signal from CN1-9 output terminal.
Pn50F Ref
- . . . eference
Speed Limit Detection Signal Mapping (/VLT) Section
Oto3 ‘ Same as /CLT Signal Mapping. 488
; : Reference
Brake Signal Mapping (/BK) Section
Oto3 ‘ Same as /CLT Signal Mapping. 434
. . . Reference
Warning Signal Mapping (/WARN) Section
Oto3 ‘ Same as /CLT Signal Mapping. 4.8.2
2 ‘ Output Signal Selection 3 | 0000 to 0333 ‘ - ‘ 0000 ‘ After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.O
. : Reference
Near Signal Mapping (/NEAR) Section
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-11 terminal.
Pn510 - - 4.8.7
2 Outputs the signal from CN1-10 terminal.
3 Outputs the signal from CN1-9 terminal.
Reserved (Do not change.)
Reserved (Do not change.)

Reserved (Do not change.)
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9 Appendix

9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. <= NED Range il Setting Enabled CleseniEE i Section
2 | Input Signal Selection 5 0000 to FFFF - 8880 After restart Setup 33.1
4th 3rd 2nd 1st
digit digit digit digit
n.0] OO0 O
Homing Deceleration Switch Signal Mapping (/DEC)
0 Inputs the signal from CN1-7 input terminal.
1 Inputs the signal from CN1-3 input terminal.
2to 6 | Inputs the signal from CN1-8 input terminal.
7 Always active (fixed).
8 Not active (fixed).
9 Inputs the reversal signal from CN1-7 input terminal.
Pn511 A Inputs the reversal signal from CN1-3 input terminal.
B to F | Inputs the reversal signal from CN1-8 input terminal.
External Latch Signal Mapping (/EXT1)
0to 6 | Inputs the reversal signal from CN1-7 input terminal.
7 Always active (fixed).
8 Not active (fixed).
9to F | Inputs the signal from CN1-7 input terminal.
Reserved (Do not change.)
Reserved (Do not change.)
2 S:llgfp“t Signal Inverse Set- | 5000 o 0111 | — 0000 | After restart Setup 332
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
Output Signal Inversion for CN1-11 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-10 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-9 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
Pn514 2 | Reserved (Do not change.) - - 0000 - - -
Pn517 Reserved (Do not change.) - - 0000 - - -
Pn51B 4 | Reserved (Do not change.) - - 1000 - - -
Pn51E p | Excessive Position Error 10 to 100 1% 100 | Immediately Setup 82.1
Warning Level
. . 1
Excessive Position Error 1to . 5.14,
Pn520 4 Alarm Level 1073741823 refer- . 5242880 | Immediately Setup 211
ence unit
o 1
Positioning Completed 0 to .
Pn522 4 Width 1073741824 . Ifceefe;lit 7 Immediately Setup 4.8.6




9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce NEWD Range it Setting Enabled ClEsieEllely Section
1
. . 1 to :
Pn524 4 | NEAR Signal Width 1073741824 refer- | 1073741824 Immediately Setup 4.8.7
ence unit
. . 1
Excessive Position Error 1to .
Pn526 4 Alarm Level at Servo ON 1073741823 refer- . 5242880 | Immediately Setup 514
ence unit
Pn528 o | Excessive Position Error 10 to 100 1% 100 | Immediately Setup 5.1.4
Warning Level at Servo ON o
Pn529 2 g‘ﬁed Limit Level atServo |4, 10000 | | min! | 10000 | Immediately Setup 5.1.4
Pn52A 2 | Reserved (Do not change.) - - 20 - - -
Pn52B 2 | Overload Warning Level 1 to 100 1% 20 Immediately Setup 4.3.6
Derating of Base Current at o
Pn52C 2 Detecting Overload of Motor 10 to 100 1% 100 After restart Setup 4.3.6
Pn52D 2 | Reserved (Do not change.) - - 50 - - -
Pn52F 2 | Reserved (Do not change.) - - OFFF - - -
Program JOG Operation _ .
2 Related Switch 0000 to 0005 0000 Immediately Setup 6.5
4th 3rd 2nd 1st
digit digit digit digit
n.00 OO0 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 1 to .
Pn531 4 Distance 1073741824 refer- ' 32768 | Immediately Setup 6.5
ence unit
Pn533 2 g;‘;ﬁﬁ‘m JOG Movement | 1, 10000 | | min! | 500 | Immediately Setup 6.5
Pn534 o |Program JOG Acceleration/ | 5 10000 | 1 ms 100 | Immediately Setup 6.5
Deceleration Time
Pn535 2 | Program JOG Waiting Time | 0 to 10000 1 ms 100 Immediately Setup 6.5
Number of Times of Pro- . .
Pn536 2 gram JOG Movement 0 to 1000 1 time 1 Immediately Setup 6.5
Analog Monitor 1 Offset -10000 to .
Pn550 2 Voltage 10000 0.1V 0 Immediately Setup 5.1.3
Analog Monitor 2 Offset -10000 to .
Pn551 2 Voltage 10000 0.1V 0 Immediately Setup 5.1.3
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9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
Analog Monitor Magnifica- -10000 to .
Pn552 2 tion (1) 10000 x0.01 100 Immediately Setup 5.1.3
Analog Monitor Magnifica- -10000 to .
Pn553 2 tion (x2) 10000 %x0.01 100 Immediately Setup 5.13
Remained Vibration Detec- o .
Pn560 2 tion Width 1 to 3000 0.1% 400 Immediately Setup 5.7.1
Pn561 2 | Overshoot Detection Level 0to 100 1% 100 Immediately Setup 551 11’
Pn600 2 |Reserved (Do not change.) - - 0 - - -
Pn601 2 |Reserved (Do not change.) - - 0 - - -
Pn612 2 | Reserved (Do not change.) - - 30 - - -
Pn614 2 |Reserved (Do not change.) - - 500 - - -
Pn615 2 | Reserved (Do not change.) - - 2000 - - -
2 | Communications Control - - 0040 Immediately Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.O
MECHATROLINK-II 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
PNn8oo 0 No mask
1 Ignores data setting warning (A.940).
2 Ignores command warning (A.9500).
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.9600).
6 Ignores both command warning (A.9500) and communications warning (A.9600).
7 Ignores data setting warning (A.940), command warning (A.9500) and communications
warning (A.9600).
Reserved (Do not change.)
Reserved (Do not change.)
*1. For details, refer to 2V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).



9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. glce NEWD Range Ll Setting Enabled Cleesizton Section
Application Function Select
2 - - 0003 Immediately Setup 433
(Software LS)
4th 3rd 2nd 1st
digit digit digit digit
n.[]
Software Limit Function
0 Enables forward and reverse software limit.
1 Disables forward software limit.
Pn801 2 Disables reverse software limit.
3 Disables software limit in both directions.
Reserved (Do not change.)
Software Limit for Reference
0 Disables software limit for reference.
1 Enables software limit for reference.
Reserved (Do not change.)
1
Pn803 2 | Origin Range 0to250 |reference 10 Immediately Setup *1
unit
-1073741823 1
Pn804 4 | Forward Software Limit to reference | 1073741823 | Immediately Setup 433
1073741823 unit
-1073741823 1
Pn806 4 | Reverse Software Limit to reference | -1073741823 | Immediately Setup 433
1073741823 unit
.. -1073741823 1 :
I di-
Pn808 4 g?;s (;ltute Encoder Origin to reference 0 mrrlle*21 Setup 477
1073741823 | unit ately
Ist Li Acceleration C 10000 Immedi-
Pn8OA 5 st Linear Acceleration Con- 1to 65535 | reference 100 % Setup *]
stant .2 ately
unit/s
2nd Li Accelerati 10000 Immedi-
Pn8oB 5 nd Linear Acceleration 1t0 65535 | reference 100 o Setup ]
Constant D ately
unit/s
Acceleration Constant 100 Immedi-
Pn80C 2 Switchine Speed 0 to 65535 | reference 0 13 Setup *1
£5P unit/s ately
Ist Li Deceleration C 10000 Immedi-
Pn8OD 5 st Linear Deceleration Con- 1to 65535 | reference 100 3 Setup *]
stant .2 ately
unit/s
2nd Li Decelerati 10000 Immedi-
Pn8OE 5 nd Linear Deceleration 1t0 65535 | reference 100 o Setup ]
Constant D ately
unit/s
Deceleration Constant 100 Immedi-
Pn80OF 2 Switchine Speed 0to 65535 | reference 0 13 Setup *1
&P unit/s ately
*1. For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).

*2.  Available after the SENS ON command is input.
*3.  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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9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
. . 100 :
- I di-
Pn810 2 Expo nential Function Accel 0 to 65535 | reference 0 mme*i Setup *1
eration/Deceleration Bias . ately
unit/s
Exponential Function Accel- Immedi-
Pn811 2 | eration/Deceleration Time 0to 5100 0.1 ms 0 " Setup *1
Constant ately
I di-
Pn812 2 | Movement Average Time 0to 5100 0.1 ms 0 H;Hlle*; Setup *1
ately
. . -1073741823 1
Pn814 4 E:ialn;l:f ;el Eil srtlzzgce for to reference 100 Immediately Setup *1
¢ osthoning 1073741823 |  unit
2 | Homing Mode Setting - 0000 Immediately Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Software Limit Function
0 Forward
Pn816 1 Reverse
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
. Homing Approach Speed 1 100 Immedi-
Pn817° 2 0 to 65535 | reference 50 e Setup *1]
unit/s ately
" Homing Approach Speed 2 100 Immedi-
Pn818°® 2 0to 65535 | reference 5 e Setup *1]
unit/s ately
. . -1073741823 1
Pn819 4 ill(t)lra:lligravel Distance for to reference 100 Immediately Setup *1
& 1073741823 |  unit
*1. For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
%3, Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during
operation.
*4. The settings are updated only if the sending of the reference has been stopped (DEN is set to 1).
*5.  The set value of Pn842 is valid when the set value of Pn817 is 0. Software version 0023 or higher is required to use
Pn842.
*6. The set value of Pn844 is valid when the set value of Pn818 is 0. Software version 0023 or higher is required to use

Pn844.



9.1 List of Parameters

(cont’d)
Parameter | .. Setting . Factory When L Reference
No. Size Name Range Units Setting Enabled Classification Section
2 gg;ut Signal Monitor Selec- - - 0000 Immediately Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.
1012 Signal Mapping
0 No mapping
1 Monitors CN1-13 input terminal.
2 Monitors CN1-7 input terminal.
3 Monitors CN1-8 input terminal.
4 Monitors CN1-9 input terminal.
Pn81E 5 Monitors CN1-10 input terminal.
6 Monitors CN1-11 input terminal.
7 Monitors CN1-12 input terminal.
1013 Signal Mapping
‘ 0to7 | Same as 102 signal mapping.
1014 Signal Mapping
‘ 0to7 | Same as 102 signal mapping.
1015 Signal Mapping
‘ Oto7 | Same as 102 signal mapping.
2 ‘ Command Data Allocation | - ‘ - ‘ 0000 ‘ After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.O
Option Field Allocation
0 Disables OPTION bit allocation.
1 Enables OPTION bit allocation.
Pn81F
Software Limit Function
0 Disables allocation.
1 Enables allocation.
Reserved (Do not change.)
Reserved (Do not change.)
. 1
Forward Latching Allow- -2147483648 . "
Pn820 4 able Arca t0 2147483647 reflelflei?ce 0 Immediately Setup 1
. 1
Reverse Latching Allowable | -2147483648 . "
1
Pn822 4 Arca t0 2147483647 refergnce 0 Immediately Setup
unit
#1. For details, refer to 2~V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
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9.1.2 Parameters

(cont'd)

Parameter
No.

Size

Setting

Range Units

Name

Factory
Setting

When
Enabled

Classification

Reference
Section

Pn824 2

Option Monitor 1 Selection - -

0000h

Motor rotating speed
[overspeed detection position/1000000h]

0001h

Speed reference
[overspeed detection position/1000000h]

0002h

Torque [max. torque/1000000h]

0003h

Position error (lower 32 bits) [reference unit]

0004h

Position error (upper 32 bits) [reference unit]

0005h

System reserved

0006h

System reserved

000Ah

Encoder count (lower 32 bits) [reference
unit]

000Bh

Encoder count (upper 32 bits) [reference
unit]

000Ch

System reserved

000Dh

System reserved

0010h

Un000: Motor rotating speed [min'l]

0011h

Un001: Speed reference [min"l]

0012h

Un002: Torque reference [%]

0013h

Un003: Rotational angle 1 (encoder pulses
from the phase-C origin: decimal display)

0014h

Un004: Rotational angle 2 [deg]

0015h

Un005: Input signal monitor

0016h

Un006: Output signal monitor

0017h

Un007: Input reference pulse speed [min™!]

0018h

Un008: Position error [reference unit]

001%h

Un009: Accumulated load ratio [%]

001Ah

System reserved

001Bh

System reserved

001Ch

Un0O0C: Input reference pulse counter [refer-
ence unit]

001Dh

UnOOD: Feedback pulse counter [encoder
pulse]

001Eh

System reserved

001Fh

System reserved

0023h

Primary multi-turn data [Rev]

0024h

Primary incremental data [pulse]

0027h

System reserved

0080h

Previous value of latched feedback position
(LPOS) [encoder pulse]

0000

Immediately

Setup

*1

Pn825 2

Option Monitor 2 Selection - -

0000

Immediately

0000h
to
0080h

Same as Option Monitor 1 Selection.

Setup

*1

*].

For details, refer to 2~V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).



9.1 List of Parameters

(cont'd)
Parameter | . Setting . Factory When L Reference
No. glce NEWD Range Ui Setting Enabled Cleesizton Section
10000
Linear Deceleration Con- refer- Immedi- .
1
s 2 |stant 1 for Stopping 11065535 ence 100 ately > Setup
unit/s?
SVOFF Waiting Time Immedi-
Pn829 2 | (SVOFF at deceleration to 0 to 65535 10 ms 0 3 Setup *1
stop) ately
2 | Option Field Allocation 1 0000 to 1E1E - 1813 After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 1]
0 to E | ACCFIL bit position
Pn82A 0 Disables ACCFIL bit allocation.
1 Enables ACCFIL bit allocation.
0to E | GSEL bit position
0 Disables GSEL bit allocation.
1 Enables GSEL bit allocation.
2 ‘ Option Field Allocation 2 0000 to 1F1F ‘ - ‘ IDIC ‘ After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 101
0to F | V_PPI bit position
Pn82B 0 Disables V_PPI bit allocation.

1 Enables V_PPI bit allocation.

0to F | P_PI_CLR bit position

0 Disables P_PI_CLR bit allocation.

1 Enables P_PI_CLR bit allocation.

#].

For details, refer to 2~V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).

%3, 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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9.1.2 Parameters

(cont'd)
Parameter | . Setting . Factory When . . Reference
No. =1 T Range Al Setting Enabled CleseniEE i Section
2 | Option Field Allocation 3 0000 to 1F1F - IFIE After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 1 []
0to F |P_CL bit position
Pn82C 0 Disables P_CL bit allocation.
1 Enables P_CL bit allocation.
0to F | N_CL bit position
0 Disables N_CL bit allocation.
1 Enables N_CL bit allocation.
2 ‘ Option Field Allocation 4 | 0000 to 1F1C ‘ - ‘ 0000 ‘ After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n. 101
0to C | BANK SELLI bit position
Pn82D 0 Disables BANK_SELLI bit allocation.
1 Enables BANK_SELI bit allocation.
Oto F |LT_DISABLE bit position
0 Disables LT_DISABLE bit allocation.
1 Enables LT DISABLE bit allocation.
2 ‘ Option Field Allocation 5 ‘ 0000 to ID1F ‘ - ‘ 0000 ‘ After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Pn82E
Reserved (Do not change.)
0toD | OUT_SIGNAL bit position
0 Disables OUT_SIGNAL bit allocation.
1 Enables OUT_SIGNAL bit allocation.
*1. For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
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9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. =l T Range it Setting Enabled ClEsieEllely Section
2 | Motion Setting 0000 to 0001 - 0000 After restart Setup *1
4th 3rd 2nd 1st
digit digit digit digit
n.O
Linear Accel/Decel Constant Selection
0 Uses Pn80A to Pn80F and Pn827. (Setting of Pn834 to Pn840 disabled)
Pn833 1 Uses Pn834 to Pn840. (Setting of Pn80A to Pn80F and Pn827 disabled)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Ist Li Acceleration C 1t 10000 I diatel
st Linear Acceleration Con- 0 mmediate
f y *
Pn834 4 | stant2 20071520 | ©OeSe | 100 3 Setup :
unit/s
. . 10000
2nd Linear Acceleration 1to Immediately *
Pn836 4 Constant 2 20971520 refer.ence 100 3 Setup 1
unit/s
. 1
Acceleration Constant 0to Immediately
S *]
A 4| Switching Speed 2 2097152000 | Teference |0 3 Setup
unit/s
1st Linear Deceleration Con 1to 10000 I diatel
- fi mmediately *
Pn83A 4| stant 2 20971520 | "CSe | 100 3 Setup :
unit/s
2nd Linear Deceleration 1to 10000 I diatel
f mmediately X
Pn83c * | Constant 2 20071520 | Corerse | 100 3 Setup !
unit/s
. 1
Deceleration Constant 0to Immediately %]
Il 4 | Switching Speed 2 2097152000 | Teference |0 » Setup
unit/s
Linear Deceleration 1to 10000 I diatel
fi mmediately #1
HE 4 Constant 2 for Stopping 20971520 e e.renczze 100 *3 Setup
unit/s
0 to 100 Immediately
*5 . «
Pn842 4 | Homing Approach Speed 12 20971520 refer.ence 0 v Setup 1
unit/s
Pn850 2 | Latch Sequence Number 0to8 - 0 Immediately Setup *1
Pn851 2 | Continuous Latch Count 0to 255 - 0 Immediately Setup *1
*1. For details, refer to 2-V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
%3, Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during
operation.
%5.  The set value of Pn842 is valid when the set value of Pn817 is 0. Software version 0023 or higher is required to use

Pn842.
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9.1.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When P Reference
No. =1 T Range il Setting Enabled CleseniEE i Section
o | LatchSequence Signal 1104 1550 ;3333 | — 0000 | Immediately Setup "
Setting
4th 3rd 2nd 1st
digit digit digit digit
n.
Latch sequence 1 signal selection.
0 Phase C
1 EXT1 signal
2 Reserved (Do not use.)
Pn852 3 Reserved (Do not use.)
Latch sequence 2 signal selection.
Oto3 | Same as latch sequence 1 signal selection.
Latch sequence 3 signal selection.
Oto3 | Same as latch sequence 1 signal selection.
Latch sequence 4 signal selection.
0to3 | Same as latch sequence 1 signal selection.
» |LatchSequenceSignal 5to8 | 5503333 | 0000 | Immediately Setup #
Setting
4th 3rd 2nd 1st
digit digit digit digit
n.O
Latch sequence 5 signal selection.
0 Phase C
1 EXT1 signal
2 Reserved (Do not use.)
Pn853 3 Reserved (Do not use.)
Latch sequence 6 signal selection.
0to3 | Same as latch sequence 5 signal selection.
Latch sequence 7 signal selection.
0to3 | Same as latch sequence 5 signal selection.
Latch sequence 8 signal selection.
0to3 | Same as latch sequence 5 signal selection.
Pn880 2 Station Address Monitor (for 40 to 5Fh - 0 Immediately Setup -
maintenance, read only)
Setting Transmission Byte
Pn881 2 | Monitor [byte] 17,32 - 0 Immediately Setup -
(for maintenance, read only)
Transmission Cycle Setting
Pn882 2 | Monitor [0.25 us] 0 to FFFFh - 0 Immediately Setup -
(for maintenance, read only)
Communications Cycle Set-
Pn883 2 S;é;li\fomtor [x transmission 0to 32 - 0 Immediately Setup -
(for maintenance, read only)
*1. For details, refer to 2V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).



9.1 List of Parameters

(cont'd)
Parameter | .. Setting . Factory When L Reference
No. =l T Range it Setting Enabled ClEsieEllely Section
2 | Communications Control 2 | 0000 to 0001 - 0000 Immediately Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.
L Holding Brake Signal Status at MECHATROLINK Communications Error
0 Maintains the status set by the BRK_ON or BRK_OFF command when a MECHATROLINK
Pn884 communications error occurs.
1 Applies the holding brake when a MECHATROLINK communications error occurs.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
MECHATROLINK Receive
Pn88A 2 | Error Counter Monitor 0 to 65535 - 0 Immediately Setup -
(for maintenance, read only)
Command Data Monitor at
Pn890 to : 0to : .
Pn89E 4 Alarm/Warmng Occurs FFFFFFFFh - 0 Immediately Setup 1
(for maintenance, read only)
Response Data Monitor at
Pn8AO to . 0to : .
Pn8AE 4 Alarm/Warmng Occurs FFFFFFFFh - 0 Immediately Setup 1
(for maintenance, read only)
Pn900 2 | Parameter Bank Number 0to 16 - 0 After restart Setup *1
Pn901 2 Parameter Bank Member 0to 15 - 0 After restart Setup *1
Number
Pn902 to Parameter Bank Member 0000h to .
_ 1
Pn910 2| Definition 0SFFh 0 | Afterrestart Setup
IR D 2 Sﬁfzgiztze}zf:rk 22?\52 Eiris-n ) 0000h to - 0 Immediatel Setu, *1
Pn95F Y FFFFh y P

abled)

«.

For details, refer to 2V Series User’s Manual MECHATROLINK-II Commands (Manual No.: SIEP S800000 54).
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9.2 List of Monitor Displays

The following list shows the available monitor displays.

Parameter Description Unit
0.
Un000 Motor rotating speed min’!
Un001 Speed reference min’!
Un002 Internal torque reference (in percentage to the rated torque) %
Un003 dRotgtiona! angle 1 (encoder pulses from the phase-C origin: encoder pulse*
ecimal display)
Un004 Rotational angle 2 (from polarity origin (electric angle)) deg
Un005 Input signal monitor _
Un006 Output signal monitor -
Un007 Input reference pulse speed (valid only in position control) min!
un008 Position error amount (valid only in position control) reference unit
Un009 Accurpulated logd ratio (in percentage to the rated torque: %
effective torque in cycle of 10 seconds)
Un00C Input reference pulse counter reference unit
Un00D Feedback pulse counter encoder pulse”
Un012 Total operation time 100 ms
Un013 Feedback pulse counter reference unit
Un014 Effective gain monitor (gain settings 1 = 1, gain settings 2 =2) | —
Un020 Motor rated speed min!
Un021 Motor maximum speed min’!
Un030 The current backlash compensation value 0.1 reference unit
Un031 Backlash compensation setting limit value 0.1 reference unit

*  For details, refer to 4.4.3 Electronic Gear.

9-30



9.3 Parameter Recording Table

9.3 Parameter Recording Table

Use the following table for recording parameters.

Note: Pn10B, Pn170, and Pn408 have two kinds of digits: the digit which does not need the restart after changing the set-

tings and the digit which needs the restart. The underlined digits of the factory setting in the following table show

the digit which needs the restart.

Parameter FSae(t::i?\ rg Name E¥1v;t)e|2 d
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0102 Application Function Select Switch 1 | After restart
Pn002 0000 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 4000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00B 0000 Application Function Select Switch B | After restart
Pn00C 0000 Application Function Select Switch C | After restart
Pn00D 0000 Application Function Select Switch D | After restart
PnOOF 0000 Reserved -
Pn100 400 Speed Loop Gain Immediately
Pn101 2000 Speed Loop Integral Time Constant | Immediately
Pn102 400 Position Loop Gain Immediately
Pn103 100 Moment of Inertia Ratio Immediately
Pn104 400 2nd Speed Loop Gain Immediately
PNn105 2000 gg(riltSpeed Loop Integral Time Con- Immediately
Pn106 400 2nd Position Loop Gain Immediately
Pn109 0 Feedforward Gain Immediately
Pn10A 0 Feedforward Filter Time Constant Immediately
Pn10B 0000 Application Function for Gain Select _

Switch
Pn10C 200 Mode Switch (torque reference) Immediately
Pn10D 0 Mode Switch (speed reference) Immediately
Pn10E 0 Mode Switch (acceleration) Immediately
Pn10F 0 Mode Switch (position error) Immediately
Pn11F 0 Position Integral Time Constant Immediately
Pn121 100 Friction Compensation Gain Immediately
Pn122 100 2nd Gain for Friction Compensation | Immediately
Pn123 0 Friction Compensation Coefficient Immediately
Pn124 0 Frictioq Compensation Frequency Immediately

Correction
Pn125 100 fif)igtion Compensation Gain Correc- Immediately
Pn131 0 Gain Switching Time 1 Immediately
Pn132 0 Gain Switching Time 2 Immediately
Pn135 0 Gain Switching Waiting Time 1 Immediately
Pn136 0 Gain Switching Waiting Time 2 Immediately
Pn139 0000 1S%u§omatic Gain Changeover Related Tmmediately

witch 1
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(cont'd)
Factory When
Parameter Setting Name Enabled
Pn13D 2000 Current Gain Level Immediately
Pn140 0100 Mo_del Following Control Related Immediately
Switch
Pn141 500 Model Following Control Gain Immediately
Pn142 1000 Model.F ollowing Control Gain Com- Immediately
pensation
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 .
H 1000 Feedforward Compensation Immediately
Pn148 500 2nd Model Following Control Gain Immediately
Pn149 1000 2nd Model followmg Control Gain Immediately
Compensation
Pn14A 800 Vibration Suppression 2 Frequency Immediately
Pn14B 100 t\i/(i)lzlratlon Suppression 2 Compensa- Immediately
Pn14F 0011 Control Related Switch After restart
Pn160 0010 Antll-Resonance Control Related Immediately
Switch
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Pn164 0 Anti-Resonance F1‘lter Time Con- Immediately
stant 1 Compensation
Pn165 0 Anti-Resonance Flnlter Time Con- Tmmediately
stant 2 Compensation
Pn170 1401 Tuning-less Function Related Switch -
Pn190 0010 Reserved -
Pn200 0100 Reserved -
Pn205 65535 Multiturn Limit Setting After restart
Pn207 0010 Position Control Function Switch After restart
Pn20A 32768 Reserved -
Pn20E 4 Electronic Gear Ratio (Numerator) After restart
Pn210 1 Electronic Gear Ratio (Denominator) | After restart
Pn22A 0000 Reserved -
Pn230 0000 Pos;tmn Control Expanded Function After reset
Switch
Pn231 0 Backlash Compensation Value Immediately
Pn233 0 Backlash Compensation Time Con- Tmmediately
stant
Pn281 20 Reserved -
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




9.3 Parameter Recording Table

(cont’d)
Parameter FSae(t::i?\ rg Name E¥1v;t)e|2 d
Pn311 100 Vibration Detection Sensibility Immediately
Pn312 50 Vibration Detection Level Immediately
Pn324 300 i\d/i(z]r;ent of Inertia Calculating Start Immediately
Pn401 100 ;[tc;;q[ue Reference Filter Time Con- Immediately
Pn402 800 Forward Torque Limit Immediately
Pn403 800 Reverse Torque Limit Immediately
Pn404 100 Forward External Torque Limit Immediately
Pn405 100 Reverse External Torque Limit Immediately
Pn406 800 Emergency Stop Torque Immediately
Pn407 10000 Speed Limit during Torque Control Immediately
Pn408 0000 Torque Related Function Switch -
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 %?gqi';efcind Torque Reference Filter Immediately
Pn410 50 én;i/asltleg) 2nd Torque Reference Filter Immediately
Pna12 100 "ll“in Seteg)oilsg r"ftorque Reference Filter Tmmediately
Pn424 50 Reserved -
Pn425 100 Reserved -
Pn456 15 Sweep Torque Reference Amplitude | Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn501 10 Zero Clamp Level Immediately
Pn502 20 Rotation Detection Level Immediately
Pn503 10 3\11)1?1?1(1 Coincidence Signal Output Immediately
Pn506 0 B.rake Reference - Servo OFF Delay Immediately
Time

Pn507 100 Brake Reference Output Speed Level | Immediately
Pn508 50 ﬁiﬁ?iﬁggfngr Brake Signal When Immediately
Pn509 20 Reserved -
Pn50A 1881 Input Signal Selection 1 After restart
Pn50B 8882 Input Signal Selection 2 After restart
Pn50E 0000 Output Signal Selection 1 After restart
Pn50F 0100 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 8880 Input Signal Selection 5 After restart
Pn512 0000 Output Signal Inverse Setting After restart
Pn514 0000 Reserved -
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(cont'd)
Parameter Zae(t::% '3' Name E\r/'nvahtﬁg d
Pn517 0000 Reserved -
Pn51B 1000 Reserved -
Pn51E 100 Ez‘c/Zfsive Position Error Warning Tmmediately
Pn520 5242880 preessive Position Error Alarm Immediately
Pn522 7 Positioning Completed Width Immediately
Pn524 1073741824 NEAR Signal Width Immediately
Pn526 5242880 poessive Position Error Alarm Immediately
Pn528 100 E’ef:fztvgepr‘;i‘%"ﬁ Error Wamning 1 11 e diately
Pn529 10000 Speed Limit Level at Servo ON Immediately
Pn52A 20 Reserved -
Pn52B 20 Overload Warning Level Immediately
Pn52C 100 833%%‘??&1‘13““6“ atDetecting | o frer restart
Pn52D 50 Reserved -
Pn52F OFFF Reserved -
Pn530 0000 Is’rogram JOG Operation Related Immediately
witch
Pn531 32768 Program JOG Movement Distance Immediately
Pn533 500 Program JOG Movement Speed Immediately
Pn534 100 gg(l)lg%lﬁ; OG Acceleration/Decelera- Immediately
Pn535 100 Program JOG Waiting Time Immediately
Pn536 1 IIII/Iumber of Times of Program JOG Tmmediately
ovement

Pn550 0 Analog Monitor 1 Offset Voltage Immediately
Pn551 0 Analog Monitor 2 Offset Voltage Immediately
Pn552 100 Analog Monitor Magnification (x1) | Immediately
Pn553 100 Analog Monitor Magnification (x2) | Immediately
Pn560 400 Remained Vibration Detection Width | Immediately
Pn561 100 Overshoot Detection Level Immediately
Pn600 0 Reserved -
Pn601 0 Reserved -
Pn612 30 Reserved -
Pn614 500 Reserved -
Pn615 2000 Reserved -
Pn800 0040 Communications Control Immediately
Pn8o1 0003 g%‘}ii;i"g;mﬁ"“ Select 6 Immediately
Pn803 10 Origin Range Immediately
Pn804 1073741823 Forward Software Limit Immediately
Pn806 -1073741823 Reverse Software Limit Immediately




9.3 Parameter Recording Table

(cont'd)
Factory When
Parameter | qotiing Name Enabled
Pn808 0 Absolute Encoder Origin Offset Imme;d;ately
Pn80A 100 Ist Linear Acceleration Constant Imme:kc;lately
Pn80B 100 2nd Linear Acceleration Constant Immidzlately
Pn80C 0 Acceleration Constant Switching Immediately
Speed *2
Pn80D 100 1st Linear Deceleration Constant Immidzlately
Pn80E 100 2nd Linear Deceleration Constant Immidzlately
Pn8OF 0 Deceleration Constant Switching Immediately
Speed *2
Pn810 0 Exponent!al F unction Acceleration/ | Immediately
Deceleration Bias *2
Pn811 0 Exponential Function Acceleration/ Immediately
Deceleration Time Constant *2
Pn812 0 Movement Average Time Immidzlately
Pn814 100 Flnz}l_Trgvel Distance for External Immediately
Positioning *2
Pn816 0000 Homing Mode Setting Immi(121ately
Pn817 50 Homing Approach Speed 1 Imme:kdzlately
Pn818 5 Homing Approach Speed 2 Immidzlately
Pn819 100 Final Travel Distance for Homing Imme*dzlately
Pn81E 0000 Input Signal Monitor Selection Immediately
Pn81F 0000 Command Data Allocation After restart
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
Pn827 100 Llneay Deceleration Constant 1 for Immc?dlately
Stopping *2
Pn829 0 SVOFF Waltmg Time (SVOFF at Immediately
deceleration to stop)
Pn82A 1813 Option Field Allocation 1 After restart
Pn82B IDIC Option Field Allocation 2 After restart
Pn82C IFIE Option Field Allocation 3 After restart
Pn82D 0000 Option Field Allocation 4 After restart
Pn82E 0000 Option Field Allocation 5 After restart
Pn833 0000 Motion Setting After restart
Pn834 100 Ist Linear Acceleration Constant 2 Immf;dzlately

*1. Enabled after the SENS_ON command is input.
*2.  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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9-36

(cont'd)
Factory When
Parameter | qotiing Name Enabled
Pn836 100 2nd Linear Acceleration Constant 2 lmmfi(;lately
Pn83s 0 Acceleration Constant Switching Immediately
Speed 2 *2
Pn83A 100 Ist Linear Deceleration Constant 2 Immidzlately
Pn83C 100 2nd Linear Deceleration Constant 2 Imm‘:glately
Pn83E 0 Deceleration Constant Switching Immediately
Speed 2 *2
Pn840 100 Llnear' Deceleration Constant 2 for Immediately
Stopping *2
Pn842 0 Homing Approach Speed 12 lmmf;(;lately
Pn850 0 Latch Sequence Number Immediately
Pn851 0 Continuous Latch Count Immediately
Pn852 0000 Latch Sequence Signal 1 to 4 Setting | Immediately
Pn853 0000 Latch Sequence Signal 5 to 8 Setting | Immediately
Pn8so 0 Station Address Monitor Tmmediately
(for maintenance, read only)
Setting Transmission Byte Monitor .
P 0 [byte] (for maintenance, read only) Immediately
Transmission Cycle Setting Monitor
Pn882 0 [0.25 ps] Immediately
(for maintenance, read only)
Communications Cycle Setting
Pn883 0 Monitor [x transmission cycle] Immediately
(for maintenance, read only)
Pn884 0000 Communications Control 2 Immediately
MECHATROLINK Receive Error
Pn88A 0 Counter Monitor Immediately
(for maintenance, read only)
Command Data Monitor at Alarm/
RQS2OME 0 Warning Occurs Immediately
Pn89E ;
(for maintenance, read only)
Response Data Monitor at Alarm/
L UL 0 Warning Occurs Immediately
Pn8AE ;
(for maintenance, read only)
Pn900 0 Parameter Bank Number After restart
Pn901 0 Parameter Bank Member Number After restart
P02 0 Parameter Bank Member Definition | After restart
Pn910
Pn920 to 0 Parameter Bank Data (nonvolatile Immediatel
Pn95F memory save disabled) y

%2, 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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