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About this Manual

This manual describes informations required for designing, and maintaining -V Series SERVOPACKs.
Be sure to refer to this manual and perform design and maintenance to select devices correctly.

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

B Description of Technical Terms

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

Term Meaning
2-V Series SGMAYV, SGMJV, SGMGYV, SGMCYV, or SGMCS (Direct

Servomotor Drive) servomotor
SERVOPACK >-V Series SGDV SERVOPACK

. A set including a servomotor and SERVOPACK (i.e., a servo ampli-
Servodrive fier)

A servo control system that includes the combination of a servodrive

Servo System with a host controller and peripheral devices

Parameter A switch or numeric data for a SERVOPACK

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

MECHATROLINK-II communications reference used for SERVO-
PACK interface

Analog Pulse Model

M-IT1 Model

B |IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

0 * 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

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward slash (/)
before the signal name, as shown in the following example:

Example
S-ON = /S-ON



B Manuals Related to the X-V Series

Refer to the following manuals as required.

Name
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Peripheral
Devices

Ratings and
Specifications

System
Design

Panels and
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Trial
Operation
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Operation
and Servo
Adjustment
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and
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sSGMOV/SGDV
User's Manual
Setup

Rotational Motor
(SIEPS80000043)
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SGMOV/SGDV Catalog
(KAEPS80000042)
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User’s Manual
Operation of Digital
Operator
(SIEPS80000055)
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AC SERVOPACK SGDV
Safety Precautions
(TOBPC71080010)
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Safety Precautions
(TOBPC73080000)

AC SERVOMOTOR
Safety Precautions
(TOBPC23020000)




B Safety Information

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

equipment and systems.

/N WARNING

/\ CAUTION

) PROHIBITED

@ MANDATORY

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

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

In some situations, the precautions indicated could have series
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 as follows to indicate that grounding is
compulsory:

©
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Safety Precautions

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

/\ WARNING

@ 6

Never touch any rotating motor parts while the motor is running.
Failure to observe this warning may result in injury.

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

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

Never touch the inside of the SERVOPACKS.

Failure to observe this warning may result in electric shock.

Do not remove the cover of the power supply terminal block while the power is ON.

Failure to observe this warning may result in electric shock.

Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may cause electric shock.

Do not touch terminals for five minutes after a voltage resistance test.

Residual voltage in the SERVOPACK may cause electric shock. When voltage has been completely dis-
charged, the CHARGE lamp will turn OFF. Be sure to check the CHARGE lamp before performing the next
operatlon.

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

Failure to do so may result not only in faulty operation and damage to equipment, but also in personal injury.
The multi-turn output range for the X-V Series absolute position detecting system is different from
that of earlier systems (15-bit and 12-bit encoders). In particular, change the system to configure
the X series infinite-length positioning system with the -V Series.

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

Changing it inappropriately or unintentionally can be dangerous.

If the Multi-turn 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 front cover, cables, connectors, or optional items from the upper front of the
SERVOPACK while the power is ON.

Failure to observe this warning may result in electric shock.

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

Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.
Provide an appropriate stopping device on the machine side to ensure safety. The holding brake on
a servomotor with a brake is not a stopping device for ensuring safety.

Failure to observe this warning may result in injury.

The person who designs a system using the safety function (Hard Wire Baseblock function) must
have full knowledge of the related safety standards and full understanding of the instructions in this
manual.

Failure to observe this warning may result in injury.

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

Failure to observe this warning may result in injury.

Connect the ground terminal according to local electrical codes (100 Q or less for a SERVOPACK
with a 200 V power supply, 10 Q or less for a SERVOPACK with a 400 V power supply).

Improper grounding may result in electric shock or fire.

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




B Storage and Transportation

/\ CAUTION

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

B [nstallation

/\ CAUTION

» Never use the product in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.
Failure to observe this caution may result in electric shock or fire.
» Do not step on or place a heavy object on the product.
Failure to observe this caution may result in injury.
» 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.
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®  Wiring

/\ CAUTION

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 power supply terminal screws and servomotor connection termi-
nal screws.

Failure to observe this caution may result in fire.

Do not bundle or run the main circuit cables together with the input/output signal lines or the
encoder cables in the same duct. Keep them separated by at least 30 cm.

Failure to do so may result in malfunction.

Use shielded twisted-pair wires or multi-core shielded twisted-pair wires for input/output signal lines
and the encoder cables.

I/O signal cables must be no longer than 3 m, encoder cables must be no longer than 20 m.

Do not touch the power terminals for 5 minutes after turning power OFF because high voltage may
still remain in the SERVOPACK.

Make sure the charge indicator is out first before starting an inspection.
Observe the following precautions when wiring main circuit terminal blocks.

* Do not turn ON the power to the SERVOPACK until all wiring has been completed, including the main

circuit terminals.

* Remove detachable main circuit terminals from the SERVOPACK prior to wiring.

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

* Make sure that no part of the core wire comes into contact with (i.e., short-circuit) adjacent wires.
Install a battery at either the host controller or the battery unit of the encoder, but not both.

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

Be sure to wire correctly and securely.
Failure to observe this caution may result in motor overrun, injury, or malfunction.
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. Be particularly careful in places where the power supply is unstable.
An incorrect power supply may result in damage to the product.

Install external breakers or other safety devices against short-circuiting in external wiring.
Failure to observe this caution may result in fire.
Take appropriate and sufficient countermeasures for each form of potential interference when
installing systems in the following locations.

» Locations subject to static electricity or other forms of noise

» Locations subject to strong electromagnetic fields and magnetic fields

» Locations subject to possible exposure to radioactivity

» Locations close to power supplies
Failure to observe this caution may result in damage to the product.

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

Failure to observe this caution may damage the battery, the SERVOPACK, or cause an explosion.
Wiring or inspection must be performed by a technical expert.




B Operation

/\ CAUTION

» Always use the servomotor and SERVOPACK in one of the specified combinations.
Failure to observe this caution so 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.

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

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

* Do not frequently turn power ON and OFF.

Since the SERVOPACK has a capacitor in the power supply, a high charging current flows when power is
turned ON. Frequently turning power ON and OFF causes main power devices like capacitors and fuses to
deteriorate, resulting in unexpected problems.

» The dynamic brake function using reverse overtravel and forward overtravel does not work during
JOG operations using utility function Fn002 and origin search operations using utility function
Fn003.

» 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 turning-less function, set to the correct moment of inertia ratio (Pn103).
Setting to an incorrect moment of inertia ratio may cause vibration.

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

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

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

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

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

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

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

Failure to observe this caution may result in malfunction.

B Maintenance and Inspection

/\ CAUTION

®

+ Do not disassemble the SERVOPACK.
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 transferring the previous SERVO-
PACK parameters to the new SERVOPACK.

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

B Disposal

/\ CAUTION

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




B General Precautions

Observe the following general precautions
to ensure safe application.

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

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

» This manual is subject to change due to product improvement, specification modification, and manual improve-
ment. When this manual is revised, the manual code is updated and the new manual is published as a next edition.
The edition number appears on the front and back covers.

* 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.

* Yaskawa will not take responsibility for the results of unauthorized modifications of this product.

Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modification.




Applicable Standards

B North American Safety Standards (UL)

c\UL)us c“us

LISTED

UL* Standards
Model
ode (UL File No.)
SERVOPACK « SGDV UL508C (E147823)
« SGMJV
Servomotor | « SGMAV UL1004 (E165827)
. SGMGV

#  Underwriters Laboratories Inc.

B European Standards

C€

EMC Directive
Model Low Voltage
Directive EMI EMS
EN50178 EN55011
SERVOPACK | » SGDV EN61800:5-1 | class A group I EN61800-3
[EC60034-1
« SGMJV
Servomotor | » SGMAV IEC60034-5 EN55011 EN61800-3
. SGM IEC60034-8 class A group 1
SGMGV IEC60034-9

% TUV Product Services GmbH
Note: Because SERVOPACKSs and servomotors are built into machines, certification is required after installation in the

final product.

Xi
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1.1

Y-V Series SERVOPACKSs

The 2-V Series SERVOPACKs are designed for applications that require frequent high-speed, high-pre-
cision positioning. The SERVOPACK makes the most of machine performance in the shortest time possi-
ble, thus contributing to improving productivity.

1.2 Part Names

This section describes the part names of SGDV type SERVOPACK for analog voltage and pulse train refer-

ence.

Panel display
Used to display SERVOPACK
status, alarm status, and other
values when parameters are input.
Refer to 2.1 Panel Operator.

Panel operator

With front cover open

/

»
»

Front cover

Nameplate (side view)

v

Indicates the SERVOPACK model and ratings.

Charge indicator

YASKAWA  SERVOPACK
4

$SGDV- IRGACIA <

Lights when the main circuit power supply is ON
and stays lit as long as the internal capacitor

remains charged. Therefore, do not touch the

SERVOPACK even after the power supply is
turned OFF if the indicator is lit.
It may result in electric shock.

Main circuit power »

supply terminals

Used for main circuit power supply input.
Refer to 3.1 Main Circuit Wiring.

v

Control power

supply Terminals
Used for control power supply input.
Refer to 3.1 Main Circuit Wiring.

v

Regenerative

resistor connecting terminals
Connects external regenerative resistors.
Refer to 3.6 Connecting Regenerative Resistors.

DC reactor terminals for harmonic suppression

CN3|

Connects DC reactor for harmonic suppression.

Refer to 3.7.3 Connecting DC Reactor for
Harmonic Suppression.

Servomotor terminals J

Connects the main circuit cable for servomotor.

CNg)

CN2)|

Refer to 3.1 Main Circuit Wiring.

A 4

Ground terminal
Be sure to connect to protect against electrical shock.

Refer to 3.1 Main Circuit Wiring.

CN5 Analog monitor connector
Used to monitor motor speed, torque
reference, and other values through
a special cable (option).
Refer to 6.1.3 Monitoring Analog Signals.

Panel operator keys
Used to set parameters.
Refer to 2.1 Panel Operator.

Input voltage

SERVOPACK model
Refer to 1.5 SERVOPACK Model Designation.

CN3 Connector for digital operator
Connects a digital operator
(option, JUSP-OP05A-1-E).
Refer to -V series SGMOV/SGDV Catalog
(KAEPS80000042) and
-V series SGML/SGDV User's Manual,
Operation of Digital Operator (SIEPS80000055).

CN7 Connector for personal computer
Communicates with a
personal computer.
Use the connection cable (JZSP-CVS06-02-E).

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

CNB8 Connector for safety function devices
Connects a safety function device.
Note: When not using the safety function, use the
SERVOPACK with the safety function jumper
connector (JZSP-CVHO5-E, provided as an

accessory) inserted. For the connecting method,
refer to 3.2.3 Safety Function Signal (CN8)
Names and Functions.

refer to 5.11 Safety Function. v
CN2 Encoder connector

Connects the encoder in the SERVOPACK.
Refer to 3.5 Examples of Encoder Connection.



1.3 SERVOPACK Ratings and Specifications

1.3 SERVOPACK Ratings and Specifications

This section describes the ratings and specifications of SERVOPACKSs.

1.3.1 Ratings
Ratings of SERVOPACKSs are as shown below.

(1) 200 VAC Rating

SGDV (200 VAC) R70 R90 1R6 2R8 3R8 5R5
8322’:]‘;‘[)Xfm2‘]“p“t 0.66 091 1.6 28 3.8 5.5
200 V
gjfrégt“[tp\p;‘r; . 2.1 29 6.5 93 11.0 16.9
Main +10%
Circuit |Three-phase, 200 to 230 VAC sy, 50/60 Hz
P Control | . 0%
Sowelr Circuit |Single-phase, 200 to 230 VAC ise;, 50/60 Hz
upply
Overvoltage
I
Category
(2) 400 VAC Rating
SGDV (400 VAC) 1R9 3R5 5R4 8R4 120 170
gﬁprt('a’::t“[’; r%‘;t]p”t 1.9 35 54 8.4 11.9 16.5
400 V T
ax. Outpu
Current [Arms] 55 8.5 14 20 28 42
M i 0,
Cirouit | Three-phase, 380 to 480 VAC 1% 50/60 Hz
C t | 0,
Power oo 24 VDC +15% 1%
Supply
Overvoltage I
Category
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1.3.2 Basic Specifications

1.3.2 Basic Specifications
Basic specifications of SERVOPACKs are shown below.

Control Method

Single or three-phase full-wave rectification IGBT-PWM (sine-wave
driven)

Feedback

Serial encoder:
13-bit (incremental), 20-bit (incremental/absolute)

Operating
Conditions

Ambient/Storage 0 10 +55°C/ 20 1o +85°C
Temperature

ﬁmzliiﬂgstorage 90% RH or less (with no condensation)
Vibration/Shock 5 5

Resistance 4.9 m/s*/19.8 m/s

Protection Class/
Pollution Degree

Protection class: IP1X, Pollution degree: 2

An environment that satisfies the following conditions.
* Free of corrosive or explosive gases

* Free of exposure to water, oil or chemicals

¢ 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

Applicable Standards

ULS508C
EN50178, EN55011 groupl classA, EN61000-6-3

1-4

Configuration Base-mounted *!
Speed Control Range 1:5000
Load .
Regulation 0 to 100% load: £0.01% max. (at rated speed)
Speed Vort
Regu- RO age Rated voltage £10%: 0% (at rated speed)
w0 egulation
Perfor lation
- Temperature °
mance RegLFJ)Iation 25 £ 25 °C: £0.1% max. (at rated speed)
Torque Control
Tolerance +1%
(Repeatability)
gggif;art Time 0 to 10 s (Can be set individually for acceleration and deceleration.)
Phase-A, -B, -C: line driver
Encader Output Pulses Encoder output pulse: any setting ratio
Number of
Channels 7ch
The signal allocation and positive/negative logic can be modified.
Sequence Servo ON (/SVON), proportional control (/P-CON), alarm reset
Input (/ALM-RST), forward run prohibited (P-OT), reverse run
Functions prohibited (N-OT), forward torque limit (/P-CL), reverse torque
limit (/N-CL), internal set speed selection (/SPD-D, /SPD-A, /
I/ O SPD-B), control selection (/C-SEL), zero clamping (/ZCLAMP),
Signals reference pulse inhibit (/INHIBIT), gain selection (/G-SEL)
Fixed Output Servo alarm (ALM), alarm code (ALO1, AL02, AL03) outputs
Number of
Channels 3¢ch
(S)ict]ulcjetnce The signal allocation and positive/negative logic can be modified.
P Positioning completion (/COIN), speed coincidence detection (/V-
Functions CMP), servomotor rotation detection (/TGON), servo ready (/S-
RDY), torque limit detection (/CLT), speed limit detection (/VLT),
brake interlock (/BK), warning (/WARN), near (/NEAR)




1.3 SERVOPACK Ratings and Specifications

Interface Digital operator (JUSP-OP05A-1-E), personal computer (can be con-
nected with SigmaWin+), etc.
RS422A 1C:c')\lmmunications N = Up to 15 stations possible at RS422A
Communi- s Add
cations Xis ress
Communi- Setting Set by parameter
cations Status display, parameter setting, tuning function, utility function
Function Function > . ’ ’ ’
parameter copy function
Interface Personal computer (can be connected with SigmaWin+.)
USB —
. | Communications .
Communl- Standard Complys with standard USB1.1. (12 Mbps)
cations
Function Status display, parameter setting, tuning function, utility function
LED Display CHARGE, five 7-segment LEDs
Number of channels: 2 ch
Output voltage: + 10V DC (linearity effective range + 8V)
. Resolution: 16 bit
Analog Monitor (CN5) Accuracy: + 20 mV (Typ)
Max. output current: = 10 mA
Settling time (£ 1%): 1.2 ms (Typ)
Dynamic Brake (DB) Operated at main power OFF, servo alarm, servo OFF or overtravel
Regenerative Processing Built-in or external regenerative resistor (option)
Overtravel Prevention (OT) Dynamic brake stop at P-OT or N-OT, deceleration to a stop, or free
run to a stop
Protection Function Qvercurrent, overvoltage, insufficient voltage, overload, regenera-
tion error, and so on.
Utility Function 0Gliun adjustment, alarm history, JOG operation, origin search, and so
) Input /HWBB1, /HWBB2: Baseblock signal for power module
Safety Function — - S
Output EDMI1: Monitoring status of internal safety circuit (fixed output)
. . Fully-closed
Opt'o'ﬁ Card Adding Loop Interface | Serial communications interface for fully-closed loop control
Function Card

#1. Rack mounting and duct-ventilated type available as an option.
*2.  Speed regulation is defined as follows:

. No-load motor speed - Total load motor speed
Speed regulation = X 100%
Rated motor speed

The motor speed may change due to voltage variations or amplifier drift and changes in processing resistance
due to temperature variation. The ratio of speed changes to the rated speed represent speed regulation due to
voltage and temperature variations.
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1.3.3 Speed/Position/Torque Control Modes

1.3.3 Speed/Position/Torque Control Modes

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

Control Mode

Specifications

Performance

Soft Start Time Setting

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

Input
Signals

Speed Control

Reference Voltage

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

Factory setting: £6 VDC at rated speed

Input gain setting can be varied.

1.5 to £30 VDC at rated speed (Input voltage range:
within max. input voltage)

Input Impedance

About 14 kQ minimum

Circuit Time Constant

30 us

Internal Set
Speed Control

Rotation Direction
Selection

With proportional control signal

Speed Selection

With forward/reverse torque limit signal (speed 1 to 3
selection), servomotor stops or another control method is
used when both are OFF.

Feedforward . .o
Compensation 0 to 100% (setting resolution: 1%)
Performance | positioning . . .
Completed Width grz(; clé)zlizgl824 reference units (setting resolution: 1 ref-
Setting
Tvoe Sign + pulse train, 90° phase difference 2-phase pulse
yp (phase A + phase B), or CW + CCW pulse train
Position Control Refer Form For line driver, open collector
ence Sign + pulse train, CW + CCW phase train: 4 Mpps
Input Pulse |Max. Input |90° phase difference 2-phase pulse X 1 multiplier: 4 Mpps
Signals Pulse 90° phase difference 2-phase pulse X 2 multiplier: 2 Mpps
Frequency™ | 90° phase difference 2-phase pulse X 4 multiplier: 1 Mpps
Open collector: 200 kpps
. Error pulse clear.
Clear Signal For line driver, open collector
Max. input voltage: 12 V (forward torque reference with
positive reference)
et
Reference Voltage Factory setting: 13 VDC at rgted torque
Inout Input gain setting can be varied.
Torque Control Sniglrials +1 to £10 VDC at rated torque (Input voltage range:

within max. input voltage)

Input Impedance

About 14 kQ minimum

Circuit Time Constant

16 us

*  When duty cycle changes from the specifications, frequency decreases.



1.4 Examples of Servo System Configurations

1.4 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.4.1 Connecting to SGDV-OOOAO01A SERVOPACK

Power supply
Three-phase 200 VAC

RST

Molded-case
circuit breaker
(MCCB)

Protects the power supply
line by shutting the

circuit OFF when
overcurrent is

detected.

Noise filter

Used to eliminate
external noise from
the power line.

SGDV-O0O0OA01A
Magnetic ~ SERVOPACK

contactor - —
Turns the servo Z ‘H ©
ON and OFF.

Install a surge <
protector. =

Digital
operator

N

=LY
S
by \

=
N

@,

Connection cable
for digital operator

_I_ Connection cable

for personal computer
\ -
.
\.
) r
Regenerative
resistor * A
Connect an external . .
regenerative resistor When not using the safety function,

to terminals B1 and B2

ol ’ use the SERVOPACK with the safety
i the regenerative. function jumper connector
capacity is insufficient. F (JZSP-CVHO5-E, provided as an
4 accessory) inserted.
o 4 Brake power supply ﬂj‘:ﬂ
o || \sedfora servomotor When using the safety function,
£ insert a connection cable specifically
= Battery case —» [ for the safety function.
(when an absolute i
encoder is used.) —
Magnetic contactor | j @:D ;@_J
gl;\‘rn:n?%ggke power supply 2 gg\t?ég;undion
Install a surge protector.
\ \ N
,— Encoder cable
Motor main
circuit cable

SGMAV/SGMJV
Servomotor

* Remove the lead wire between the terminal B2 and B3 on the SERVOPACK before connecting an external regenera-
tive resistor to the SERVOPACK.
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1.4.2 Connecting to SGDV-OOOD01A SERVOPACK

1.4.2 Connecting to SGDV-OOOD01A SERVOPACK

Power supply
Three-phase 400 VAC

RST

Molded-case
circuit breaker
(MCCB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is

detected.
Noise filter o] Digitalt
imil operator
exiamal A6 from ~ sGDv-O00OODO1A P
the power line. Magnenc SERVOPACK
contactor
Turns the servo
ON and OFF.

Install a surge
protector. Personal

Connection cable computer

for digital operator

Connection cable
for personal computer

h‘

il
w\.v‘ ‘

|

|

]

—

il

\

[3::»&& —

T
DC Power *1 9

{When not using the safety function,
use the SERVOPACK with the safety

.
supply (24 VDC) m H H function jumper connector
i HHHH ”‘ (JZSP-CVHO5-E, provided as an
Ir'\;esgi:jsetgre;aztlve H ‘HHH l accessory) inserted.

Connect an external
regenerative resistor
X7 toterminals B1 and B2
if the regenerative

o capacity is insufficient.

=

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

Brake power supply
~ Used for a servomotor / '7 qj:n @
with a brake. Battery case >
|| . (when an absolute P Safety function
Magnetic contactor encoder is used.) devicgs
Turns the brake power supply -
ON and OFF.

Install a surge protector.

Motor main ./~ Encoder cable

circuit cable

SGMGV
Servomotor

0

/7

#1. Use a 24 VDC power supply. (Must be prepared by the user.)

*2.  Remove the lead wire between the terminals B2 and B3 on the SERVOPACK before connecting an external regener-
ative resistor to the SERVOPACK.



1.5 SERVOPACK Model Designation

1.5 SERVOPACK Model Designation

Select the SERVOPACK according to the applied servomotor.

1st+ 2nd + 4th 5th +6th  7th 8th to13th digits
3rd digits digit digits digit
Series 7th digit: Design
SGDV | >V Series Revision Order
8th to 13th digits: Option
Blank | Base-mounted type (standard)
1st + 2nd + 3rd digits: Current 4th digit: Voltage 001000 Rack-mounted type (option)
Max. Allowable Code \Voltage
Voltage | Code Motor Capacity A 2003/
R70 50 W
R90 100 W b 400V
1R6 200 W
200V
2R8 400 W
3R8 500 W _ —
SRS 800 W 5th + 6th digits: Interface Specifications
1R9 500 W Code _
01 Analog voltage and pulse train
3R5 1 kW reference, rotational motor
5R4 1.5 kW 11 MECHATROLINK-II communications
400 V reference, rotational motor
8R4 2kw 05 Analog voltage and pulse train
120 3 kW reference, linear motor
170 5 KW 15 MECHATROLINK-II communications
reference, linear motor

1-9
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1.6

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.

ltem Frequency Procedure Comments
Exterior Check for dust, dirt, and oil Clean with compressed air.
on the surfaces.
At least once a year Check for loose terminal
Loose Screws block and connector Tighten any loose screws.
SCrews.

SERVOPACK’s Parts Replacement Schedule

The following electric or electronic parts are subject to mechanical wear or deterioration over time. To avoid
failure, replace these parts at the frequency indicated.

Refer to the standard replacement period in the following table, contact your Yaskawa representative. After an
examination of the part in question, we will determine whether the parts should be replaced or not.

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

starting operation.

IMPORTANT
Standard Replacement . "
Part Period Operating Conditions
Cooling Fan 4 to 5 years
Smoothing Capacitor 7 to 8 years
Rel * Ambient Temperature: Annual average of 30°C
clays ) » Load Factor: 80% max.

Fuses 10 years * Operation Rate: 20 hours/day max.
Aluminum Electrolytic S vears
Capacitor on Circuit Board year
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2 Panel Operator

2.1

Panel operator consists of display part and keys.

Panel Operator

Parameter setting, status display and JOG operation are enabled using the panel operator.

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

Display part

MODE/SET A

i
D @
Keys

vV DATMY

@ @

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

Key .
No. Key Name Function
To select a display mode.
0] I\K/IQODE/SET Refer to 2.2 Display
Y Mode Selection.
@ |UPKey Press the UP Key to
increase the set value.
® |DOWN Key Press the DOWN Key to
decrease the set value.
To set and display the set
® DATA/SHIFT | value.
Key To shift to the next digit

on the left at blinking.

2.2 Display Mode Selection

Press the MODE/SET Key to select a display mode in the following order.

Power ON

'

Press @
MODE/SET

nolC

Return to @

Press @
MODE/SET

n —— Press
A0[0[C @)

(DATA/SHIFT)

Press @
MODE/SET

-—
—

Press @

MODE/SET

DATA/4
(DATA/SHIFT)

’—,lﬂlﬂ E] —> Press @

DATA/4
(DATA/SHIFT)

|b b] Status Display Mode (Refer to 2.3)

B — Press @ at least one second.—» FnO0O0O: Utility Function Mode

(Refer to 2.4)

at least one second.—» PnOOO: Parameter Setting Mode

(Refer to 2.5)

at least one second. —» UnOO0O: Monitor Mode

(Refer to 2.6)




2.3 Status Display Mode

2.3 Status Display Mode

The display shows the following status.

- |
| i
o — — — —
Bit Data Code
Code Meaning Code Meaning
Baseblock Reverse Run Prohibited
b b ] Servo OFF (servomotor power OFF) U (o) l: l N-OT is OFF.
Run Hard Wire Base Block
U ,—,] Servo ON (servomotor power ON) Hlb ,':,] The SERVOPACK is baseblocked by the
safety function.
(Example: Run Status)
Run Mode Test without Motor
Ol (] (L ] Status Status display differs depending on the
S status of motor and SERVOPACK. Refer
t 5 t ]Test without | t0 4.7 Test Without Motor Function.
Forward Run Prohibited Motor
Plole ] |p-orisorr A
3N arm
U E, U ] Blinks the alarm number.
n|13Jm
HE ul
v
Display Meaning

Control Power ON
Light when SERVOPACK control power is ON.
Does not light when SERVOPACK control power is OFF.

Baseblock
Light for baseblock. Does not light when servo is ON.

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

Light when the difference between the servomotor speed and reference speed is the same as or less than the
value set in Pn503. (Factory setting: 10 min"l)

* Always light in torque control mode.

In position control: Positioning Completion (/COIN)

Light if error between position reference and actual motor position is less than the value set in Pn522. (Fac-
tory setting: 7 reference units)

Rotation Detection (/TGON)
Light if motor speed exceeds the value set in Pn502. (Factory setting: 20 min™!)

In speed/torque control mode: Speed Reference Input

Light if input speed reference exceeds the value set in Pn502. (Factory setting: 20 min’h).
In position control mode: Reference Pulse Input

Light if reference pulse is input. Does not light if no reference pulse is input.

In speed/torque control mode: Torque Reference Input

Light if input torque reference exceeds preset value (10% of the rated torque).Does not light if input torque
reference is below preset value.

In position control mode: Clear Signal Input

Light when clear signal is input. Does not light when clear signal is not input.

Power Ready
Light when main power supply circuit is normal. Does not light when power is OFF.

n Panel Operator
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2 Panel Operator

2.4

Utility Function Mode (FnOO0O )

The operation and adjustment functions of the servomotor are executed in this mode.

The panel operator displays numbers beginning with Fn.

— iz
EREE

Display Example for Origin Search

I

An operation example in Utility Function Mode is shown below for Origin Search (Fn003).

Display after

Operation Keys

Step

Description

cl_[Allm | e
I FRISICIC) |

b
MODE/SET

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

Press the UP or the DOWN Key to select the Fn003.

—0
DATA/4

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

- —G
o _ | ) MODE/SET

iy

Press the MODE/SET Key.
The servomotor is turned to Servo ON.

I
7

Pressing the UP Key will rotate the motor in the forward
direction. Pressing the DOWN Key will rotate the motor in
the reverse direction. The rotation of the servomotor
changes according to the setting of Pn000.0.

UP key DOWN key
(Forward) (Reverse)

n.O00O00 cCcw CW
n. 0001 Cw CcCcw

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

Parameter

Pn000

When the servomotor origin search is completed, the dis-
play blinks.

At this moment, the motor is servo-locked at the origin
pulse position.

DATA/4

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




2.5 Parameter Setting Mode (PnOO0O)

2.5

2.5.1

(1)

Parameter Setting Mode (PnO0O0)

Parameters related to the operation and adjustment of the servomotor are set in this mode.

The panel operator displays numbers beginning with Pn.

[ N
[I 1 ]
Display Example for Speed Loop Gain

There are two types of parameters. One type requires value setting (parameter setting type) and the other
requires selecting the function allocated to each digit of the panel operator (function selection type).

The operation method differs between two types.

As for the operation method of parameter setting type, refer to 2.5.1.

As for the operation method of function selection type, refer to 2.5.2.

Parameter Setting Mode for Parameter Setting Type

This section describes how to set parameters for the parameter setting type in parameter setting mode.

<Supplementary Information>
Display Method for Set Values

The set values of the parameter setting type are expressed in five decimal or hexadecimal digits or more.

i ifrp [ [y
) [ lI_II_l]Or[I_I.I_II_II:I 'I]

Parameters with Setting Ranges of Up to Five Digits
The example below shows how to change parameter Pn100 (speed loop gain) from "40.0" to "100.0."

Display after

Step Operation Keys Description
— — Press the MODE/SET Key to select the parameter setting
1 Il 1" 9 mode. If Pn100 is not displayed, press the UP or the
U LN I ] [ R - & DOWN Key to select Pn100.

Press the DATA/SHIFT Key for approximately one sec-
ond. The current data of Pn100 is displayed.

II_II I_II - ’I_II, II_II @ | Press the DATA/SHIFT Key to select the digit to be set.

by )
J DATA/4

Press the UP or the DOWN Key to change the data.
Keep pressing the UP or the DOWN Key until "0100.0" is
displayed.

o Press the DATA/SHIFT Key for approximately one sec-
5 N NININ @ ond. The value blinks and is saved.

LI—I [ ] [ ) T The data for the speed loop gain (Pn100) is changed from
Display blinks MODE/SET "40.0" to "100.0."

Press the DATA/SHIFT Key for approximately one sec-
ond. "Pn100" is displayed again.

DATA/

n Panel Operator
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2 Panel Operator

2.5.1 Parameter Setting Mode for Parameter Setting Type

(2) Parameters with Setting Ranges of Six Digits or More

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

Leftmost blinks display shows digit's
position, top, middle, or bottom.
The digit's display and value means

parameter's value.
Top two digits Middle four digits Bottom four digits

Top two digits ~ —»[ 314 —_ —[— =1 —

i - I sk I L - Il_ll_lll]
Middle four digits —»| —| — — e
Bottom four digits —»{_—¢, I g _' S HCL

? DeC|ma| point
Only when the value is with
sign or negative number,
"-"is displayed. . .
Lights when negative

number is displayed

Procedures for display and setting of "Pn20E = 1234567890" are shown below.

Display after

Sl Operation

Keys Description

Press the MODE/SET Key to select the parameter setting
‘ mode. If Pn20E is not displayed, press the UP Key or the
MODE/SET DOWN Key to select Pn20E.

—
—
[N
=
|
[
|

|
=

Press the DATA/SHIFT Key for approximately one sec-
ond. The current data of Pn20E are displayed.

The bottom four digits are displayed first, and rightmost
digit’s value will blink and be selected.

When move to other digits, press the DATA/SHIFT Key.
Change the digit’s value by pressing the UP/DOWN Key.
When the DATA/SHIFT Key is pressed on fourth digit "7,"
middle four digits are displayed.

Bottom four digits

][]
(]

]

O
=

\II/
1

Each time the DATA/SHIFT Key is pressed, the value from
fifth digits to eighth digits are selected. Changed the digits
value by pressing the UP/DOWN Key.

When the DATA/SHIFT Key is pressed on eighth digit "3,"
the top two digits are displayed.

Middle four digits

3 = JjufcCl=
4516

>
L

7|

Change the digits value by pressing the UP/DOWN Key.
Press the MODE/SET Key for approximately one second.
"Pn20E" is displayed again.

If the DATA/SHIFT Key is pressed when tenth value "1" is
selected, the bottom four digits are displayed again.

Top two digits

IS
o
:,l:

—_

_|
\—




2.5 Parameter Setting Mode (PnOO0O)

2.5.2

(1)

Parameter Setting Mode for Function Selection Type

The parameter setting mode of the function selection type is used to select and set the function allocated to
each digit displayed on the panel operator.

<Supplementary Information>
Display Method for Set Values

The set values for the function selection type are expressed in hexadecimal.

e
huuuu]

Changing Function Selection Parameter Settings

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

Step Dgsgleeg t?;tr? r Keys Description
N 88 Press the MODE/SET Key to select the parameter settin,
— T —1— y p g
1 1 e Q mode. If Pn000 is not displayed, press the UP or the
;I (] [ I [ ) VODE/SET DOWN Key to select Pn000.
2 f 'mlimlimlln ] Press the DATA/SHIFT Key for approximately one sec-
() () (] [ [ ond. The current data of Pn000 is displayed.
3 f 'mlimlimlim] ] Press the DATA/SHIFT Key once to select the first digit of
) current data.
4 [ il il ] Press the UP Key once to change "n.0010."
[ () (] A [ (Set the control method to position control.)
Nl il ) 58 Press the DATA/SHIFT Key for approximately one sec-
5 ] (] T A [ @ ond. The value blinks and is saved.
'Displ;y SH (S_ MODE/SET The control method is changed to position control.
[ — === Pa’ | Press the DATA/SHIFT Key for approximately one sec-
6 II_I (N I, | [I_II [, ,I 9@ ond. "Pn.000" is displayed again.
\ b — ) DATA/4
7 To enable the change in the setting, turn OFF the power and ON again.

n Panel Operator
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2 Panel Operator

2.5.3 How to Read a Parameter Explanation

2.5.3 How to Read a Parameter Explanation

In this manual, each parameter is explained using the following example.

(1) Explanation Method for Parameter Setting Type

Control mode for which the parameter is

available

: Speed control and

internally set speed control

: Position control
: Torque control

A

r

N\

Emergency Stop Torque

[Speed]| [Position] [Torque]

e Setting Range

Setting Unit Factory Setting When Enabled

Classification

/| 0t0800%

A 1% /] s00%

After restart

/ Setup

/1

Vi //

/
_

Indicates setting range | | Indicates minimum || Indicates parameter
for the parameter. setting unit for the || value before shipment
The range is decided parameter. (Factory setting).

so that the maximum
value can be set even
in combination with a
servomotor with
different specifications.

Indicates if the power
has to be turned OFF
and ON again to
validate setting
changes.

"After restart"
indicates the change
will be effective after
turning OFF the power
and ON again, or
resetting software
(Fn030).

(2) Explanation Method for Function Selection Type

"Setup" indicates the
parameter used for basic
setting for operation.
"Tuning" indicates the
parameter used for tuning
of servo performance.

Note: The parameters clas-
sified as "tuning" are
not displayed at ship-
ment. For displaying
the tuning parameters,
refer to (3) Explanatio:
Method for Tuning
Parameters.

Parameter

Meaning

When Enabled Classification

n.2000 | Input the forward run prohibited signal (P-OT) from
CN1-42 (Factory setting).

After restart Setu;
HIL n.80000 | Forward run prohibited signal (P-OT) is disabled P
‘\ (Forward rotation allowed). .
., \

This blank shows the setting
The number of the value of the function selection,
parameter as well as the status condition This section explains the

on the panel operator and the details of the function selection.

digital operator (JUSP-OPO05A).

Parameters of the function selection type are used to select and set the function allocated to each digit dis-
played on the panel operator. Each digit is expressed as explained below.

Display Example for Pn000

Indications

Meaning

Pn000.0 or n.OO0Ox

Indicates the value for the Oth digit of
parameter Pn000.

Oth digit
1st digit

Pn000.1 or n.O0Ox0O

Indicates the value for the 1st digit of
parameter Pn000.

2nddigit - pno00.2 or n.OxOO
3rd digit

Indicates the value for the 2nd digit of
parameter Pn000.

Pn000.3 or n.xOOOO

Indicates the value for the 3rd digit of
parameter Pn000.




2.5 Parameter Setting Mode (PnOO0O)

(3) Explanation Method for Tuning Parameters

Only setup parameters are displayed at shipment. To display tuning parameters, change the following parame-

ter.

Application Function Selection Switch B

Parameter Contents When Enabled | Classification
n.00O00 Displays only setup parameters. (Factory settin,
Pn00B ind Y PP ( i g After restart Setup
n.O00O01 Displays all parameters. (Only user level 1)

Classification Meaning Display Method Setting Method
Setup . . . L
Parameters Parameters needed for setup Displayed with factory setting | Sets parameter individually.
Tuning Parameters needed for tuning of Can set parameter using utility
Parameters servo gain Displayed by setting Pn00B.0. | function without regarding

parameter number.

[Main Setup Parameters]

Axis address selection (Pn010)

(Pnl10B)

Position control function switch (Pn200,
Pn207)

Encoder (Pn205, Pn20A, Pn22A, Pn282)
Electronic gear ratio (Pn20E, Pn210)
Encoder output (Pn212, Pn281)

Position reference filter (Pn216 to Pn217)
Speed reference input gain (Pn300)

to Pn382)
JOG speed (Pn304, Pn383)
Soft start (Pn305, Pn306)

Function selection switch (Pn000 to Pn080)

Application function for gain select switch

Internal set speed (Pn301 to Pn303, Pn380

Speed reference filter time constant (Pn307)

Vibration detection switch (Pn310)
Tuning (Pn324, Pn560)

Motor max. speed (Pn385)

Torque reference input gain (Pn400)
Torque limit (Pn402 to Pn406, Pn483 to
Pn484)

Speed limit during torque control (Pn407,
Pn480)

Torque limit related switch (Pn408)
T-REF filter time constant (Pn415)
Torque compensation switch (Pn423)
Zero clamp level (Pn501, Pn580)
Rotation detection level (Pn502, Pn581)
Speed coincidence signal output width
(Pn503, Pn582)

Brake (Pn506 to Pn508, Pn583)
Instantaneous power cut hold time (Pn509)
Input/output signal selection (Pn50A to
Pn513)

Excessive position error (Pn51B to Pn520,
Pn526 to Pn529, Pn584)

Positioning completed signal (Pn522,
Pn524)

Monitor display at power ON (Pn52F)
Program JOG (Pn530 to Pn536, Pn585)
Analog monitor (Pn550 to Pn553)

Motor running air-cooling ratio (Pn586)
Absolute scale (Pn587)

Regenerative resistor capacity (Pn600)

About 80 parameters

[Main Tuning Parameters]

Speed loop gain (Pn100, Pn104)

Speed loop integral time constant (Pn101,
Pnl05)

Position loop gain (Pn102, Pn106)
Moment of inertia ratio (Pn103)

Feed forward (Pn109 to Pn10A)

Mode switch (Pn10C to Pnl0F, Pn181 to
Pnl182)

Position integral time constant (Pn11F)
Friction compensation (Pn121 to Pn125)
Gain switching (Pn131 to Pn139)

Model following control (Pn140 to Pn14B)
Anti-resonance control (Pn160 to Pn165)
Vibration detection (Pn311 to Pn312,
Pn384)

Torque reference filter (Pn401, Pn412)
Notch filter (Pn409 to Pn40E)

EasyFFT (Pn456)

Tuning (Pn460)

Polarity detection (Pn481 to Pn482, Pn485
to Pn48F)

Fully-closed control (Pn52A)

About 60 parameters

n Panel Operator
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2 Panel Operator

2.6

Monitor Mode (UnO0O0)

The monitor mode can be used for monitoring the reference values, I/O signal status, and SERVOPACK inter-
nal status.

The panel operator display numbers beginning with Un.

L
[I_I i ]
Display Example for Motor Speed

The example below shows how to display the contents of monitor number Un000.

Step Dggggt?;t: ' Keys Description

1 II_II I ll__ll II:II I,—ll Press the MODE/SET Key to select the monitor mode.

2 11 N Press the UP or the DOWN Key to select the monitor num-
oy ber to be displayed.

3 i1 ] Press the DATA/SHIFT Key for approximately one second

| NN to display the data of Un000.

4 11 N Press the DATA/SHIFT Key for approximately one second

] ][] [N] (N ©—Q |to return to the display of monitor number (step 1).
J DATA/4




3

Wiring and Connection

3.1 Main Circuit Wiring . . ... o e 3-2
3.1.1 Names and Functions of Main Circuit Terminals .. ........................... 3-2
3.1.2 SERVOPACK Main Circuit Wire Size . ........ ... ... . i 3-3
3.1.3 Typical Main Circuit Wiring Examples ... ...... ... ... . . .. . ... 3-5
3.1.4 General Precautions for Wiring . . ... .. e e 3-6
3.1.5 Precautions When Using the SERVOPACK with a DC Power Input . ............. 3-7
3.1.6 Precautions When Using More Than One SERVOPACK . .......... ... ... ..... 3-9
3.1.7 Precautions When Using 400 V Power Supply Voltage .. .................... 3-10
3.1.8 Designing a Power ON Sequence .. .............i i, 3-11

3.2 /O Signal Connections . ............ ... .. ... ... ... ... ... ..... 3-12
3.2.1 1/0 Signal (CN1) Names and Functions . ............ ... .. ... ... ......... 3-12
3.2.2 1/0 Signal Connector (CN1) Terminal Layout .............................. 3-14
3.2.3 Safety Function Signal (CN8) Names and Functions ........................ 3-15
3.2.4 Safety Function Signal (CN8) Terminal Layout . ........... ... . ... ... ... .... 3-15
3.2.5 Example of I/O Signal Connections in Speed Control . ....................... 3-16
3.2.6 Example of I/O Signal Connections in Position Control ...................... 3-17
3.2.7 Example of I/O Signal Connections in Torque Control ....................... 3-18

3.3 I/O Signal Allocation .......... ... ... ... .. .. . . 3-19
3.3.1 Input Circuit Signal Allocation .. ... ... ... . . . . 3-19
3.3.2 Checking Input Signals . . ......... .. e 3-22
3.3.3 Output Circuit Signal Allocation . ........ ... ... . . . . 3-22
3.3.4 Checking Output Signals . ... ... . e 3-25

3.4 Examples of Connection to Host Controller ...................... 3-26
3.4.1 Connection Examples of Reference Input Circuits to SERVOPACK . ............ 3-26
3.4.2 Connection Examples of Sequence Input Circuits to SERVOPACK . ............ 3-28
3.4.3 Connection Examples of Output Circuits to SERVOPACK . ................... 3-29

3.5 Examples of Encoder Connection . . . ........................... 3-32
3.5.1 Connection Example of an Encoder . .......... ... . ... .. . i 3-32
3.5.2 CN2 Encoder Connector Terminal Layout . ... ......... ... . ... ... ... ....... 3-33

3.6 Connecting Regenerative Resistors . ........................... 3-34
3.6.1 Connecting Regenerative Resistors .. ......... ... ... .. . i .. 3-34
3.6.2 Setting Regenerative Registor Capacity ............ ... ... .. .. ... 3-35

3.7 Noise Control and Measures for Harmonic Suppression ............ 3-36
3.7.1 Wiring for Noise Control . .......... ... . .. .. i 3-36
3.7.2 Precautions on Connecting Noise Filter .. ...... ... ... ... ... ... .. ....... 3-38
3.7.3 Connecting DC Reactor for Harmonic Suppression . ........................ 3-40

n Wiring and Connection

3-1



3-2

3 Wiring and Connection

3.1.1 Names and Functions of Main Circuit Terminals

3.1

3.1.1

Main Circuit Wiring

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

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

Names and Functions of Main Circuit Terminals

Names, functions and specifications are shown in the following table.

[/ YASKAWA |

SGDV- RBAOIA

CN3(

CN7)

CN1

CNg

CNZ

Terminal

Symbols Name Model SGDV-O000O0O Description
R70A, R90A, 1R6A, 2R8A, Three-phase 200 to 230 V, +10%,
L1 L2 L3 |Main circuitinput 3R8A, SRSA -15% (50/60 Hz)
T terminals 1R9D, 3R5D, 5R4D, 8R4D, | Three-phase 380 to 480 V, +10%,
120D, 170D -15% (50/60 Hz)
R70A, R90A, 1R6A, 2R8A, Single-phase 200 to 230 V, +10%,
i 3R8A, SR5A -15% (50/60 Hz
L16. L2C t%?;tiﬁ);'gower e 1R9D, 3R5D, 5R4D, 8R4D . :
120D,’ 170D ’ ’ ’ 24 VDC, +10%, -15% (50/60 Hz)
If the regenerative capacity is insuffi-
R70A, R90A, 1R6A, 2R8A cient, connect an external regenerative
81/ B2 B3 resistor (option) between B1/ ® and B2.
or ©. B External regenerative Normally short B2 and B3.
B1, B2, B3 resistor terminals If the internal regenerative resistor is

3R8A, SR5A, 1R9D, 3R5D,
5R4D, 8R4D, 120D, 170D

insufficient, remove the wire between B2
and B3 and connect an external regenera-

tive resistor between B1/ ® and B2.




3.1 Main Circuit Wiring

Terminal o
Symbols Name Model SGDV-O00O0O0 Description
DC reaqtor . Normally short © 1 and O 2.
connection terminal .
O0oo0A If a countermeasure against power supply
01,02 for power supply . .
harmonic OooDp harmonic waves is needed, connect a DC
suppression reactor between O 1 and © 2.
Main circuit plus O0o0A
B1/ e orB1 terminal O0Oo0p
Use when DC power supply input is used.
o o2 Main circuit minus OOo0oA
or terminal Ooop
u,v,w Servomotor Use for connecting to the servomotor.

connection terminals

S

Ground terminals
(x2)

Use for connecting the power supply ground terminal and servomotor
ground terminal.

3.1.2 SERVOPACK Main Circuit Wire Size
This section describes the SERVOPACK Main Circuit Wire Size.

o

IMPORTANT

1. Wire sizes are selected for three cables per bundle at 40°C ambient temperature with
the rated current.

2. Use a cable with a minimum withstand voltage of 600 V for the main circuit.

3. If cables are bundled in PVC or metal ducts, take into account the reduction of the
allowable current.

4. Use a heat-resistant cable under high ambient or panel temperatures, where normal
vinyl cables will rapidly deteriorate.

n Wiring and Connection
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3 Wiring and Connection

3.1.2 SERVOPACK Main Circuit Wire Size

(1) Cable Types

Use the following type of cable for main circuit.

Cable Type Allowable Conductor
Temperature
Symbol Name °C
PVC Normal vinyl cable -
v 600 V vinyl cable 60
HIV Heat resistant vinyl cable 75

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

* 600 V Heat-resistant Vinyl Cable (HIV)

Crc:\é(;rgz?tlion Configuration | Conductive Allowable Current at(:\)mbient Temperature
AWG Size Diameter (Number of | Resistance
(mm?) Wires/mm?) (Q/km) 30°C 40°C 50°C
20 0.5 19/0.18 39.5 6.6 5.6 4.5
19 0.75 30/0.18 26.0 8.8 7.0 5.5
18 0.9 37/0.18 24.4 9.0 7.7 6.0
16 1.25 50/0.18 15.6 12.0 11.0 8.5
14 2.0 7/0.6 9.53 23 20 16
12 3.5 7/0.8 5.41 33 29 24
10 5.5 7/1.0 3.47 43 38 31
8 8.0 7/1.2 2.41 55 49 40
6 14.0 7/1.6 1.35 79 70 57

Note: The values in the table are for reference only.

(2) Three-phase, 200 V

External Terminal Name
Symbols R70A ‘ R90A | 1R6A | 2R8A ‘ 3R8A ‘ 5R5A
Main circuit power input
terminals L1,L2,L3 HIV1.25 HIV2.0
Control power input terminals LIC,L2C HIV1.25
Servomotor connection HIV2.0
terminals U, Vv, w HIV1.25
External regenerative resistor
connection terminals Bl/®, B2 HIV1.25
Ground terminal D HIV2.0 or higher
(3) Three-phase, 400 V
. Terminal SERVOPACK Model SGDV-
External Terminal Name
Symbols 1R9D ‘ 3R5D ‘ 5R4D | 8R4D | 120D | 170D
Main circuit power input
terminals L1,L2 HIV1.25 HIV2.0 HIV3.5
Control power input terminals LIC,L2C HIV1.25
Servomotor connection U,V,W HIV1.25 HIV2.0 HIV3.5
terminals
External regenerative resistor
connection terminals Bl/®, B2 HIVI.25 HIV2.0
Ground terminal [an] HIV2.0 or higher




3.1 Main Circuit Wiring

3.1.3 Typical Main Circuit Wiring Examples

This section describes the typical main circuit wiring examples.

/\ WARNING

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

B Three-phase 200 V, SGDV-R70A, -R90A, -1R6A, -2R8A, -3R8A, -5R5A
RlS

lTl SERVOPACK
N SGDV-OO0A

1aF -\

1PRT | !
g FIL |

1Ry
~J

Main power Main power
supply OFF supply ON 1R
™ T Y

TKM 18uP 1Ry: Relay
1QF: Molded-case circuit breaker 1PL: Indicator lamp
FIL: Noise filter 1PRT: Surge protector
1KM: Magnetic contactor 1D:  Flywheel diode

1SUP: Surge suppressor
B Three-phase 400 V, SGDV-1R9D, -3R5D, -5R4D, -8R4D, -120D, -170D

SERVOPACK
SGDv-O000D

DC power supply

1PRT | ' (24vDC)
— +
g FIL |

n Wiring and Connection

1KM
(For servo +24V
1Ry alarm display)
Main Main ~

power supply power supply

OFF ON 1Ry 1D 024V

KM 1SUP
1QF: Molded-case circuit breaker 1Ry: Relay
FIL: Noise filter 1PL: Indicator lamp
1KM: Magnetic contactor 1SUP: Surge suppressor

1D:  Flywheel diode
1PRT: Surge protector
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3 Wiring and Connection

3.1.4 General Precautions for Wiring

3.1.4 General Precautions for Wiring

» The SERVOPACK connects directly to a commercial power supply; it is not isolated
through a transformer or other device.
IMPORTANT Always use a molded-case circuit breaker (QF) or fuse to protect the servo system
from accidents involving different power system voltages or other accidents.
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 Use a molded-case circuit breaker (QF) or fuse to protect the power line.

Do not turn power ON and OFF frequently.

» The power supply in the SERVOPACK contains a capacitor, which causes a high
charging current to flow when power is turned ON. Frequently turning power ON and
OFF will causes the main circuit elements in the SERVOPACK to deteriorate.

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

Use the connecting cables specified in the 2~V Series SGMLV/SGDV Catalog (KAEPS80000042).
Design and arrange the system so that each cable will be as short as possible.

Observe the following precautions when wiring the main circuit.

* Use shielded twisted-pair wires or shielded multi-core twisted-pair wires for signal lines and encoder lines.
* The maximum wiring length is 3 m for signal lines and 50 m for encoder lines.

Observe the following precautions when wiring the ground.

+ Use a cable as thick as possible (at least 2.0 mm?)

* Grounding to a resistance of 100Q2 or less is recommended.

* Be sure to ground at only one point.

* Ground the servomotor directly if the servomotor is insulated from the machine.

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



3.1 Main Circuit Wiring

3.1.5

(1)

Precautions When Using the SERVOPACK with a DC Power Input
When using the SERVOPACK with a DC power input, set parameter Pn001.2 to 1, and pay attention to the

following items.

/\ WARNING

+ Either AC or DC power can be input to the 200 V, 400 V SERVOPACKSs.
Always set Pn001.2 to 1 to specify a DC power input before inputting DC power.
If DC power is input without changing the parameter setting, the SERVOPACK’s internal elements will burn and
may cause fire or equipment damage.

« With a DC power input, time is required to discharge electricity after the main power supply is turned OFF.
A high residual voltage may remain in the SERVOPACK after the power supply is turned OFF. Be careful
not to get an electric shock.

+ Install fuses on the wires if DC power is used.

B Three-phase, 200 V

DC Power Supply Input Terminals for the Main and Control Circuits

Terminal Name and Description

Main circuit plus terminal

Main circuit minus

Control power supply

SERVOPACK model terminal input terminal
SEIRN 270V to 320 VDC
270V to 320 VDC 0VvDC (No polarity)
200 V to 230 VAC
-R70A, -R90A, -1R6A, Bl ® o9 4V, 0V

-2R8A, -3R8A, -5R5A

B Three-phase, 400 V

SERVOPACK model

Terminal Name and Description

Main circuit plus terminal

Main circuit minus

Control power supply

SGDV terminal input terminal
513 V to 648 VDC 0VvDC 24VDC (+ 15%)

-1R9D, -3R5D, -5R4D,

-8R4D,-120D Bl ©2 f24V.0v

-170D Bl/® G2 +24V,0V

a Wiring and Connection
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3 Wiring and Connection
3.1.5 Precautions When Using the SERVOPACK with a DC Power Input

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

1QF \-\- SERVOPACK
SGDV-O0O0A

=
2

1FU

)

(Ilzor s%ryoI ) I :
1Ry alarm display !
YIS 12c  font qpy BV
1PL ALM+) 31
1KM
_ 1D 024V
ALM = 32
1SUP
1Ry: Relay
1QF: Molded-case circuit breaker 1PL: Indicator lamp
FIL: Noise filter 1SUP: Surge suppressor
1KM: Magnetic contactor 1D:  Flywheel diode
1PRT: Surge protector
® 400 V SERVOPACK SGDv-O00O0OD
NN
1QF \t-\- SERVOPACK
SGDv-O000D
1KM 1FU
~T
B>  —
g
(Ilzor s%rvol ) 1224 VE
1Ry alarm display :
' \ly é 00V : CN1 24V
PL ALm+) 31 IRY
Main power Main power —
suppl%l OFF Sl%‘pply ON1 Ry 1KM
] I _/ﬂ g ALM-J, 32 1D 024V
1KM 1SUP
1Ry: Relay
1QF: Molded-case circuit breaker 1PL: Indicator lamp
FIL: Noise filter 1SUP: Surge suppressor
1KM: Magnetic contactor 1D:  Flywheel diode

1PRT: Surge protector

*  Terminal names differ from model of SERVOPACK. Refer to (1) DC Power Supply Input Terminals for the Main and Con-
trol Circuits.

Note: The SERVOPACK that can use a DC power supply is not capable of processing the regenerated energy. Provide
measures to process the regenerated energy on the power supply.

(3) Parameter Setting

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

Parameter Meaning When Enabled | Classification

n.0oO0O AC power input supported
Pn001 After restart Setup

n.O0100 DC power input supported




3.1 Main Circuit Wiring

3.1.6 Precautions When Using More Than One SERVOPACK

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

(1) Wiring Example

Connect the alarm output (ALM) terminals for the three SERVOPACKS in series to enable alarm detection
relay 1RY to operate.

When the alarm occurs, the ALM output signal transistor is turned OFF.

Power supply

R S T
Power
N o A
I m 1RY 1KM
(_g 1PRT o T
Noise BM_I
] filter SUP
1KM
g5 %t; SERVOPACK Servomotor
P L3
Relay
Relay terminal | M
terminal L1c
L2C
+24V
CN1
RY 31 Awe _
32 AM- § 2{_
%t; SERVOPACK Servomotor
L3
Relay
Relay terminal | M
terminal L1c
L2C
CN1
31 ALM+ _
32 AM- 2{_
L1
%LZ SERVOPACK Servomotor
L3
| M
IL']C
L2C
CN1
31 ALM+ -
32 AM- § 2{_
VoV

(2) Precautions

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

a Wiring and Connection



3 Wiring and Connection

3.1.7 Precautions When Using 400 V Power Supply Voltage

3.1.7 Precautions When Using 400 V Power Supply Voltage
This section shows the precautions when SERVOPACK is used with 400 V power supply voltage.

/\ WARNING

The SERVOPACK will be destroyed.

ary, damaging the SERVOPACK.

* Do not connect the SERVOPACK for 200 V directly to a voltage of 400 V.

» Control the AC power supply ON and OFF sequence at the primary side of voltage conversion transfer.
Voltage conversion transfer inductance will cause a surge voltage if the power is turned ON and OFF at the second-

(1) Voltage Conversion Transfer

When using SERVOPACK for three-phase 200 V with the three-phase 400 VAC class (380 V to 480 V), pre-
pare the following voltage conversion transfers (three-phase).

Secondary Voltage
200 VAC

Primary Voltage
380 to 480 VAC

When selecting a voltage conversion transfer, refer to the capacities shown in the following table.

Maximum Voltage Current Capacity Inrush Current
Main Power sf\eprsgﬁgt'gr SER,\XO%Z',A‘CK Capacity per T control | control
Supply C SERVOPACK | Main Circuit Circuit Main Circuit Circuit
Capacity SGDV- [KVA] [Arms] [AO-p]
kW] [Arms] [AO-p]
0.05 R70A 0.2 1.0
0.1 R90A 0.3 1.0 33 0
Three-phase 0.2 1IR6A 0.6 2.0 -
200V 04 2R8A 1 3.0 ' 33
0.5 3R8A 0.9 3.0
33 33
0.75 SR5A 1.6 6.0

(2)

3-10

Note: To comply with the Low Voltage Directive, connect a UL-approved fuse or circuit breaker to the input side to pro-
vide protection from short-circuits.

Connection Example

The following diagram shows the connection example of voltage conversion transfer.

Voltage
conversion
transfer

1KM

Three-phase 5% .
400 V

AN\N

\\\

1KM

Magnetic contactor for

power supply ON and OFF




3.1 Main Circuit Wiring

3.1.8 Designing a Power ON Sequence

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 is output.
» The ALM signal is output for five seconds max. when the power is turned ON. Take this into consideration when

designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop main circuit power
supply to the SERVOPACK.

Control power supply —— 5.0 s max.

—>

Servo alarm (ALM)

output signal

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

n Wiring and Connection
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3 Wiring and Connection

3.2.1 1/O Signal (CN1) Names and Functions

3.2

I/O Signal Connections

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

3.2.1

I/O Signal (CN1) Names and Functions

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

(1) Input Signals
. Refer-
Control Signal " .
Pin No. Function ence
Method Name Section
/S-ON 40 Servo ON/OFF: Turns ON/OFF the servomotor. 5.2.1
Function selected by parameter. -
Proportional control | Switches the speed control loop from PI (proportional/ 6.8.4
reference integral) to P (proportional) control when ON. e
Direction reference gf)r the internal set speed selection: Switches the rotation 561
rection.
Position <> speed
/P-CON |41 o o
Control switching Position < torque » Enables control switching. 573
Torque <> speed
Zero-clamp reference Speed .control with zero-clamp function: Reference 535
speed is zero when ON.
Reference pulse Position control with reference pulse stop: Stops reference
. 54.7
block pulse input when ON.
Forward run
Common P-OT 42 prohibited, Overtravel prohibited: Stops servomotor when movable part 593
N-OT 43 Reverse run travels beyond the allowable range of motion. -
prohibited
Function selected by parameter. 5.10.1
Forward external
/p-CL |45 torque limit ON, Torque limit function used when ON. 382
/N-CL 46 Reverse external 584
) torque limit ON
Internal speed With internal reference speed selected: Switches the 561
switching internal speed settings. e
;‘?SI:[M' 44 Alarm reset: Releases the servo alarm state. -
Control power supply input for sequence signals: Users must provide the +24 V
+24VIN |47 power supply. 342
Allowable voltage fluctuation range: 11 to 25 V
SEN 4(2) Initial data request signal when using an absolute encoder. 59.2
BAT (+) |21 Connecting pin for the absolute encoder backup battery. 3.5.1
BAT (-) |22 Do not connect when the encoder cable for the battery case is used. 592
Speed V-REF 5(6) Inputs speed reference. Input voltage range: £ 12 V max. 22;
PULS 7 Inpl}t pulse modes‘: Set one of them.
JPULS |8 * Sign + pulse string
* CCW/CW pulse 5.4.1
. SIGN 11 R . .
Position /SIGN 12 » Two-phase pulse (90° phase differential)
Reference pulse input for only line driver
CLR 15 . .\ . .\
ICLR 14 Position error pulse clear: Clears position error pulse during position control. 542




3.2 1/0 Signal Connections

; Refer-
Control Signal " :
Pin No. Function ence
Method Name Section
5.5.1
Torque T-REF 9(10) Inputs torque reference. Input voltage range: £ 12 V max. 5.8.3
5.8.5

Note 1. Pin numbers in parentheses () indicate signal grounds.
2. The functions allocated to /S-ON, /P-CON, P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL input signals can be
changed by using the parameters. Refer to 3.3.1 Input Circuit Signal Allocation.

(2) Output Signals

: Refer-
Control Signal . :
Method | Name | M NO Function Section

ALM+ 31 . .
ALM- 3 Servo alarm: Turns OFF when an error is detected. 5.10.1
/TGON+ |27 Detection during servomotor rotation: Turns ON when the servomotor is rotating 5103
/TGON- |28 at a speed higher than the motor speed setting. o
/S-RDY+ |29 Servo ready: ON if there is no servo alarm when the control/main circuit power 5104
/S-RDY- |30 supply is turned ON. o
PAO 33 .
PAO 34 Phase-A signal ) 1 5 N

Common [pBO 35 e Two-phase pulse encoder output pulse signals 536
/PBO |36 e 5.9.6
PCO 19 . - .
PCO 20 Phase-C signal Origin pulse signal
ALOLl 37 (1)
ALO2 38 (1) Alarm code output: Outputs 3-bit alarm codes. 5.10.1
ALO3 39 (1)

Connected to frame ground if the shield wire of the I/O signal cable is connected
FG Shell -
to the connector shell.

Speed /V-CMP+ | 25 Turns ON when whether the motor speed is within the setting range is detected and if 5338
P /V-CMP- |26 it matches the reference speed value. o
Position /COIN+ 25 Turns ON when the number of position error pulse reaches the value set. 545

/COIN- |26
/CLT 585
/VLT Reserved terminals 5' 5' 3
/BK - The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed by 5 1 O )
/WARN using the parameters. 5 4 6
/NEAR o
3
13
Reserved 16
17
_ 18 Terminals not used. B
23 Do not connect.
24
48
49
50

Note 1. Pin numbers in parentheses () indicate signal grounds.
2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) output signals can be changed by using the
parameters. Refer to 3.3.3 Output Circuit Signal Allocation.

a Wiring and Connection
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3 Wiring and Connection

3.2.2 1/O Signal Connector (CN1) Terminal Layout

3.2.2 1/O Signal Connector (CN1) Terminal Layout
The following table shows the terminal layout of I/O signal connectors (CN1).
Speed
/V-CMP- | coincidence
1|sG GND ) 26 (/COIN-) | detection
2 |SG GND 27 | ITGON+ IL(JStSL:\tI signal output
Power supply
3 |pL1 for open- 28 | TGON- TGON signal
. collector output
4 |SEN SEN signal reference 29 | /S-RDY+ Servo ready
input output
Speed Servo ready
5 | V-REF reference 30 | /S-RDY- output
input
6|SG  |GND P 31| ALM+ iﬁt"r‘)’gta'arm
7 lPULS Refergnce 32 | ALM- Servo alarm
pulse input Encoder output
8 |/PULS Relfe“?”cet 33|PAO output pulse
pulse inpu Torque Phase A Encoder
9 | T-REF reference 34 | /PAO output pulse
input Encoder Phase A
10| SG GND 35| PBO output pulse o
Phase B ncoder
11| SIGN zz;efﬁgjf 36(/PBO  |output pulse
Phase B
121 /SIGN Refe!'ence 37| ALO1 Alarm code
sign input Power supply output
for open- Alarm code
13|PL2 collector 38| ALO2 output
14|/CLR  |Clear input reference | 39|aL03  |Alarm code
output
; Servo ON
15| CLR Clear input 40 |/S-ON input
16 - - 41 |/P-CON | P control input
17| - - 42|p-or  |Forward run
for open- Reverse run
18|PL3 collector Encoder 43|N-OT prohibit input
reference 19|PCco output pulse 44 |/ALM- | Alarm reset
RST input
Encoder Phase C Forward
20 |/PCO output pulse 45| /P-CL externaltorque
Phase C limit input RetversT
externa
21 |BAT (+) Battery (+) oy _ | 46 | /N-CL torque limit
: : + xternal input input
22 | BAT (-) |Battery (-) 47 IN power supply
23 - - 48 — -
24 - - 49 - -
Speed
/V-CMP+ | coincidence
25 (/COIN+) | detection 50 - B
output
Note 1. Do not use unused terminals.

2. Connect the shield of the I/O signal cable to the connector shell.
Connect to the FG (frame ground) at the SERVOPACK connector.
3. The functions allocated to the following input and output signals can be changed by using the parameters. Refer

to 3.3.1 Input Circuit Signal Allocation and 3.3.3 Output Circuit Signal Allocation.

Input signals: /S-ON, /P-CON, P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL
Output signals: /TGON, /S-RDY, and /V-CMP (/COIN)




3.2 1/0 Signal Connections

3.2.3 Safety Function Signal (CN8) Names and Functions

The following table shows the names and functions of safety function signals (CN&).

Signal Name | Pin No. Function

/HWBB1+ 4

/HWBB1- 3 Hard wire baseblock input

/HWBB2+ 6 Baseblock (motor current off) when OFF

/HWBB2- 5

EDM1+ 8 Monitored circuit status output

EDM1- 7 ON when the hard wire baseblock function is normally activated.

3.2.4 Safety Function Signal (CN8) Terminal Layout

The following table shows the terminal layout of safety function signals (CN8).

Pin No. Signal Name Function

1 - Unused terminal *

2 - Unused terminal *

3 /HWBB1- Hard wire baseblock input 1

4 /HWBB1+ Hard wire baseblock input 1

5 /HWBB?2- Hard wire baseblock input 2

6 /HWBB2+ Hard wire baseblock input 2

7 EDM1+ Monitored circuit status output 1

8 EDMI- Monitored circuit status output 1

* Do not use unused terminals. (connected to the internal circuits)

n Wiring and Connection
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3 Wiring and Connection

3.2.5 Example of 1/O Signal Connections in Speed Control

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

Connection example in speed control mode is as shown below.

SERVOPACK

Speed reference

; CN1
(Max. input Ty L 2
voltage range: AVREFS, 5
£12V) [ / sG\\ 6
* Vv <
External torque 4 #)1
limit/Torque feed /N T-REF\\ 9 ALO2 Alarm code output
forward '|' / H > Max. operating voltage:
(Max. input SGy\ 10 30VDC
- Inp \V4 ¢ ALO3| Max. operating current:
voltage range: J 20mADC
+12V)
BAT(+)y\, 21 PAO
Backup battery 3 BAT 34 ﬁo
(2.8104.5V) o)\ 22 ¢ [PAC
PBO | Encoder output pulses
SEN-\ 4 PBO > Applicable line receiver
e OV =2 SN75175 or MC3486
SEN signal input 3 e 2 manufactured by Texas
oV PCO Instruments or the equivalent
e
* ¢ PO
24V°  +2aviNd a7 S3KR G
L [ e <
Servo ON - IS-ON\ 40|(si0) LT -
(Servo ON when ON) N-CMP+
P trol p-con 41 SII:I1 i: [_ #: [ E Speed coincidence detection
contro - | 2 - - incides.
(P control when ON) S (SI1) 6 ¢ /V-CMP- (ON when speed coincides.)
— -
- 42|(si2) i: [ (SO2) JTGON+
Forward run prohibited P-OT |
(Prohibited when OFF) ™~ N < TSON output
I L = /TGON- ( when the motor speed
%—» [ % exceeds the settings.)
(F{Pev%[ls)@et rém %rohi(t%i'gei:ni) N-OT{ 43|(sI3) >
rohibited when N
- - (SO3) /S-RDY+
1: [ R $—>=—" Servo ready output
Alarm reset _~ IALM-RST\\ 44 |(SI4) L #-’ K: /s-RDY- (ON when ready)
(Reset when ON) (o
- N s
Forward current limit ~ /P-CL 45|(SI5) i" [_ %ALM*'
(Limit when ON) - Servo alarm output
L1 - - ALM- _ (OFF for an alarm)
-
Reverse current limit e IN-CL\\ 46 (SI6) i" [_ Photocoupler output
(Limit when ON) Max. operating voltage:
CN8 30 vDC
/HWBB1+\| 4 Max. operating current:
24V = 8 (¢ EDM1+ 50 mADC
¥
JHWBB1- ( 3 SZZS"[_ m
LI ES
Safety device “6 /HWBB2+ [ 6
B 7 ) EDM1-
7, | S~EDM-
oV /HWBB2- 5 — |
SERVOPACK
Connector
shell

#].

#2.
#3,

#4,
#5.
#6.

FG Connect shield to
connector shell.

i represents twisted-pair wires.

The time constant for the primary filter is 30 us.

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

Enabled by the parameter setting.

Customers must purchase a 24 VDC power supply with double-shielded enclosure.

For servo ON, connect to safety device and set wiring to enable safety function. When not using the safety function,
use the SERVOPACK with the plug (JZSP-CVHOS-E, provided as an accessory) inserted into the CN8.

Note: The functions allocated to the input signals SIO to SI6 and the output signals SO1 to SO3 can be changed by using

the parameters. Refer to 3.3.1 Input Circuit Signal Allocation and 3.3.3 Output Circuit Signal Allocation.



3.2 1/0 Signal Connections

3.2.6 Example of I/O Signal Connections in Position Control

Connection example in position control mode is as shown below.

SERVOPACK
1 L 150Q CNA
¢ PULS [PULSS 7 7 .
cw
Phase A] /PULS [ 8 \4=s [_
( 150Q ¢ ALO1
Position 4 SIGN /\SIGN i 1— . Alarm code output
reference CCW — 38 wz Max. operating voltage:
Phase B ¥y 30 VDC
/SIGN \\ 12 = 0 )
7 &3 Max. operating current:
/\ CLR ( 15 150Q 20 mADC
R [ e3q
/CLR\\ 14 -
BAT(+) \\ 21 HF’AO A
Backup battery 2 34 ), IPAO
28t04.5V BAT(- 22 <
Encoder output pulses
SEN \\ 4 ¢PBO | applicable line receiver
+5V a /PBO ¢ SN75175 or MC3486
SEN sianal i 9 manufactured by Texas
signal input oV SG 2 . Instruments or the equivalent
==
N /PCO
+24v 3 agvin 47 33K )
J_ :l_ L SG
Servo ON T 40|(sl0) ¥= [
ervo /S-ON -
(Servo ON when ON) — JCOIN+
— 1 Nan o Positioning completed
P control /P-CON L 41 |(s11 %-» [_ 42 /COIN- (ON when posmonmg
(P control when ON) — (81} o completes
— -
o 42|si2) = [ (S02) /TGON+
Forward run prohibited P-OT | &
(Prohibited when OFF) T\ - TGON output
- - - /TGON- (ON when the motor speed
i: [ % exceeds the settings.)
Reverse run prohibited N-0T 43 (SI3) |
(Prohibited when OFF) N so3
- - (809 ¢ ISRDY+
Al t ~ IALM-RST \\ 44 [(S14) iZi [ 42_' K: (ON hady output
arm rese B - d N . (ON when read
(Reset when ON) /SRDY- ( y)
- Nan
Forward current limit /P-cL \\ 45|(sI5 iZ-» [_ 31 ¢ ALM+
(Limit when ON) — (515) - Servo alarm output
L1 N - - 32 ), ALM- (OFF for an alarm)
Reverse current limit - IN-CL (L 46 (SI6) i-’ [_ Photocoupler output
(Limit when ON) Max. operating voltage:
Switch CNS 30 vDC
T /HWBB1+.L 4 Max. operating current:
oy 1 | 8 EDM1+ 50 mADC
A, | X
/HWBB1-\\ 3 |
—T
Safety device “4 JHWBB2+ [ 6
B 7 ) EDM1-
oV JHWBB2- [ 5 SQB[_ <
| S
SERVOPACK
Connector
shell

\J
FG Connect shield to
connector shell.

*1,
*2,

backup battery.
*3,
w4,

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

Customers must purchase a 24 VDC power supply with double-shielded enclosure.
For servo ON, connect to safety device and set wiring to enable safety function. When not using the safety function,

use the SERVOPACK with the plug (JZSP-CVHOS5-E, provided as an accessory) inserted into the CN8.
Note: The functions allocated to the input signals SIO to SI6 and the output signals SO1 to SO3 can be changed by using
the parameters. Refer to 3.3.1 Input Circuit Signal Allocation and 3.3.3 Output Circuit Signal Allocation.

n Wiring and Connection



3 Wiring and Connection

3.2.7 Example of I/O Signal Connections in Torque Control

3.2.7

Example of I/O Signal Connections in Torque Control

Connection example in torque contro

1 mode is as shown below.

SERVOPACK

External speed limit* :511/\ V-REF\L 5 2 CN
(Max. input
voltage range: -|— SG
+12V) V4 ALOA)
Torque reference N\ T-RER} Alarm code output
(Max. input HAL02> Max. operating voltage:
; SG 30 VDC
voltage range: \V/ ALO3| Max. operating current:
$12V) &) 20mADC
Backup battery "3 BAT( @ :
28t04.5V BAT () 22 34 ¢ IPAO
pBO | Encoder output pulses
SEN\\ 4 %O \ Applicable line receiver
e POV B0 SN75175 or MC3486
SEN signal input SG 2 manufactured by Texas
oV PCO | Instruments or the equivalent
HE/PCO
24v°  +2aviN 47 33KQ o
L Lo B=E] cse—
Servo on - IS-ON\( 40](sI0) LT o
(Servo ON when ON) - i » 25 %NLT*' Speed limit output
P control P-CON 41](s11) i: [ 421 K: NLT- (ON when the motor's "
(P control when ON) +— - &———— running speed is limited.)
- Nas
Forward run prohibited P-0T\ 42[(S12) 1-’ [_ (802) 27 ), TGON+
Prohibited when OFF) ™ &~ TGON output
( ) — 1 o #1 K: /TGON- (ON when the motor speed
. 43|(s13) ﬂli [ < exceeds the settings.)
Reverse run prohibited N-OT: L
(Prohibited when OFF) ~N (SO3) 29 ), 1s-RDY+
JALM-RST\ 44 |(S14) i: [_ SIZ" K: Servo ready output
Alarm reset ~ - - - - i
(Reset when ON) 4 /S-RDY- (ON when ready)
_ o 1=K ) A
(Fl_qrwtardhcurr&r\mjt)nmit P-cL\ 45|15 [T~ M| ALME o alarm output
imit when -
g s 42_' [ ¢ ALM-__ (OFF for an alarm)
Reverse current limit _~ ___IN-cL\\ 46 (SI6) ﬂl—» [_
Limit when ON Photocoupler output
( ) Switch Max. operating voltage:
M Hwes1+ 4 NS 30 VDo
24V o > | 8 EDM1+ Max. operating output:
y ,v[ &———  50mADC
/HWBB1-\( 3 Th
7 LT
Safety device “6 JHWBB2+ [ 6
r 7
EDM1-
JHWBB2- [ 5 3 :’K:_ S
oVv (I
SERVOPACK
Connector
shell

i represents twisted-pair wires.

\J
FG Connect shield to
connector shell.

#],
#*2. The time constant for the primary filter is 30 Us.
#3,
backup battery.
*4, Enabled by the parameter setting.
#5.
*6,

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

Customers must purchase a 24 VDC power supply with double-shielded enclosure.
For servo ON, connect to safety device and set wiring to enable safety function. When not using the safety function,

use the SERVOPACK with the plug (JZSP-CVHOS5-E, provided as an accessory) inserted into the CN8.

Note: The functions allocated to the input signals SI0 to SI6 and the output signals SO1 to SO3 can be changed by using

the parameters. Refer to 3.3.1 Input Circuit Signal Allocation and 3.3.3 Output Circuit Signal Allocation.



3.3 1/0 Signal Allocation

3.3 1/O Signal Allocation

This section describes the I/O signal allocation and checking method of allocated status.

3.3.1 Input Circuit Signal Allocation

Input signals can be allocated to I/O signal connectors (CN1) in accordance with the parameter setting.

(1) Factory Setting

Input signal allocation can be checked using the parameters Pn50A and Pn50B.
Factory settings are as follows:

[

Pn5OA:[,—,.E ,',':,',':,'] PnSOB:[,—,. 4l

M
_M
_|

I
—!

When the control method is changed using Pn000.1, required signals for each control method are automati-
cally allocated to CN1-41 to CN1-46. See the following table.

Pn000.1 : CN1 Pin No.
. Control Method Selection
Setting 40 41 42 | 43 44 45 46
0 Speed control (analog reference)
1 Position control (pulse train reference) /P-CON /P-CL | /N-CL
2 Torque control (analog reference)
3 Speed control (contact reference)

Speed control (contact reference) <

4 Speed control (analog reference)

5 Speed control (contact reference) < /SPD-D /SPD-A | /SPD-B
Position control (pulse train reference)

6 Speed control (contact reference) < JALM-

Torque control (analog reference) /S-ON P-OT | N-OT | "pot

7 Position control (pulse train reference) <
Speed control (analog reference)

8 Position control (pulse train reference) <

Torque control (analog reference) /C-SEL

9 Torque control (analog reference) < /P-CL | /N-CL
Speed control (analog reference)

A Speed control (analog reference) < Zero clamp /ZCLAMP

B Position control (pulse train reference) < JINHIBIT

Position control (Inhibit)

(2) Changing the Allocation

Set as Pn50A.0 = 1.
Note: Allocation cannot be changed if 0 is set to Pn5S0A.0.

a Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Circuit Signal Allocation

3)

Input Signal Allocation

0o
IMPORTANT
2,

When using Servo ON, Forward Run Prohibited, and Reverse Run Prohibited signals
with the setting "Polarity Reversal," the machine may not move to the specified safe
direction at occurrence of failure such as signal line disconnection. If such setting is
absolutely necessary, confirm the operation and observe safety precautions.

When two or more signals are allocated to the same input circuit, input signal level is
valid for all allocated signals.

Input signals are allocated as shown in the following table.

D means factory setting.

Connection Not
. . required
Signal Name Validity input CN1 Pin Numbers (SERVOPACKjudges
o] Signal the connection)
Parameter Setting Always Always
4 41 | 42 | 4 44 | 4 4
Allocation 0 3 51461 "oN OFF
Servo ON L /S-ON 1 2 3 4 5 ; g
Pn50A.1 setting H S-ON 9 A | B C|D|E F
Proportional Operation L /P-CON | O L 1 2|3 | 4]5]6
Reference 7 8
Pn50A.2 setting H P-CON 9 A B C D E F
Forward Run Prohibited H P-OT O P23 ]4]5]6 . g
Pn50A.3 setting L /P-OT 9 A | B cC|D E F
Reverse Run Prohibited H N-OT O 12131456 . g
Pn50B.0 setting L /N-OT 9 Al B C D E F
Alarm Reset L /ARM-RST | 0 1 2 3 4 5 6 o
Pn50B.1 setting H ARM-RST | 9 A B C D E F
Forward External L /P-CL o 123 14])ps5]e
Torque Limit 7 8
Pn50B.2 setting H P-CL 9| A|B| C|D]|E F
Reserve External L /N-CL O 1|23 4|5]6
Torque Limit 7 8
Pn50B.3 setting H N-CL 9 A B C D E F
Switching Servomotor L /SPD-D | 0 | 1 (213 | 4]5 |6
Rotation Direction 7 8
Pn50C.0 setting H SPD-D 9 A B C D E F
Internal Set Speed L /SPD-A- | 0 | 1 | 2 | 3 | 4|56
Selection 7 8
Pn50C.1 setting H SPD-A 9 A | B C|D|E F
Internal Set Speed L /SPD-B | 0 | 1 | 2 | 3 | 4|56
Selection 7 8
Pn50C.2 setting H SPD-B 9 A B C D E F
Selection 7 8
Pn50C.3 setting H C-SEL 9| A| B|C|D]|E F




3.3 1/0 Signal Allocation

(4)

Connection Not
. q required
CN1 Pin Numbers .
Signal Name validity | Input (SERVOPACK judges
Level Signal the connection)
Parameter Setting Always Always
40 | 41 | 42 | 43 | 44 | 45 | 46
Allocation ON OFF
Zero Clamp L [/ZCLAMP| 0 | 1 |2 |3 [ 4|5 |6 ; ]
Pn50D.0 setting H ZCLAMP | 9 | A| B | C | D | E F
Reference Pulse Inhibit L /INHIBIT | 0 1 2 3 4 5 6 7 ]
Pn50D.1 setting H INHIBIT 9| A| B | C|D]|E F
Gain Changeover 1 L /G-SELL | 0 | 1 | 2 /3 | 456 ; g
Pn50D.2 setting H G-SEL1 9| A| B | C|D]|E F

Example of Input Signal Allocation

The procedure to replace Servo ON (/S-ON) signal mapped on CN1-40 and Forward External Torque Limit (/

P-CL) mapped on CN1-45

Before

is shown below.

After

—

. a1
Pn50A: [,—,' i |

[

15

: I 5 | (]
Pno08: [I"I.E! 54 _:] —> [I—I,I UlH _:]
Display after —
Step Operation Keys Description
1 o R Y| 54 Press the MODE/SET Key to select the parameter setting
1 1l g H @ mode. Ifa parameter other than Pn50A is displayed, press
L — 1= )| \ooes%er the UP or DOWN Key to set Pn50A.
( 3 R R— Press the DATA/SHIFT Key for approximately one second to
2 Al II II II U @ display the current data of PnS0A.
~ 1— — / DATA/ (/S-ON is mapped on CN1-40)
[ N N ) Press the UP key to set to "1."
3 — . .
L’—'. R ] (Sequence input signals can be freely set.)
( — — Press the DATA/SHIFT Key to select the second digit from
4 I/ I_I ,I l—, II @ |the right. Press the UP key to set to "5."
1 — oaa/« | (Changes the mapping of /S-ON from CN1-40 to CN1-45.)
5 '/ I_I ,I l—, II @ | Press the DATA/SHIFT Key for approximately one second.
1= — oanq | The data blinks and is saved.
Display blinks.
6 ( o Il ) @ | Press the DATA/SHIFT Key for approximately one second to
o (o | T I—{ oatas4 | return to the display Pn5S0A.
7 [ - NI ) Press the UP key to display Pn50B.
[ L P () [y
Press the DATA/SHIFT Key for approximately one second to
8 cCliClu ©—Q |display the current data of Pn50B.
U ) ] oAW/< | (/p-CL is mapped on CN1-45.)

a Wiring and Connection
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3 Wiring and Connection

3.3.2 Checking Input Signals

Display after e
Step Operation Keys Description
Press the DATA/SHIFT Key to select the third digit from the
9 5 1 [_'[ " right. Press the DOWN Key to set "0."
] ()] _ (Changes the mapping of /P-CL from CN1-45 to CN1-40.)
[ [ (] Press the DATA/SHIFT Key for approximately on nd
10 (] O ] e ‘ ‘ y ppro ely one second.
! = The value blinks and is saved.
Display blinks.
Press the DATA/SHIFT Key for approximately one second to
11 - 1~ 1171 |_, ©—Q |return to the display PnSOB. /S-ON is mapped on CN1-45,
= s PATA/4 | and /P-CL is mapped on CN1-40.
12 | Turn the power OFF and ON again to enable the change of input signal selections (Pn50A and Pn50B)

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

Circuits to SERVOPACK.
Signal Level Voltage Level Contact
ON Low (L) level ov Close
OFF High (H) level 24V Open
3.3.2 Checking Input Signals
Input signal status can be checked using the input signal monitor (Un005). As for the input signal monitor
(Un005), refer to 8.4Monitoring Input Signals
3.3.3 Output Circuit Signal Allocation

Output signals can be allocated to I/O signal connectors (CN1) in accordance with the parameter setting.

Factory Setting

Output signal allocation can be checked using the parameters PnSOE, PnS0F, Pn510 and Pn512. Factory set-
tings are as follows:

|

]

I
]

—

PnS50E: [,—,' 5’ -

I

I
]

. I
Pn50F: [I—'.I_I

I
— !
I
— !
I
— !

] Pn512: [I_I.II_II

] Pn510: [I_I.II_II

Note: The output signals for Positioning Completion Signal and Speed Coincidence Detection Signal differ depending on
the control method.
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3.3 1/0 Signal Allocation

(2) Output Signal Allocation

O

IMPORTANT

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

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

with OR logic circuit.

Output signals are allocated as shown in the following table.

D means factory setting.

CN1 Pin No. 25/(26) | 27/(28) | 29/(30)
Signal Output Polarity Setting
Parameter Setting Pn512.0 setting | Pn512.1 setting | Pn512.2 setting Remark
Allocation
0 . 0 ) 0 .
(Reverse) (Reverse) (Reverse)
e 0 | Invalid L: Output signal is L level when the
P03|t|on|pg 1 T H parameter is valid.
Cla /i H: Output signal is H level when the
(/COIN) ; 2 L H parameter is valid.
PnS0E.0 setting 3 L H Invalid: Not use the output signal.
Speed Coincidence 0 | fnvalid
Detection 1 L H
(/V-CMP) 2 L H
Pn50E.1 setting
3 L H
0 | Invalid

Rotation Detection 1 L H

(/TGON)

Pn50E .2 setting 2 L H
3 L H
0 | Invalid

Servo Ready 1 L H

(/S-RDY)

Pn50E.3 setting 2 L H
3 L H
0 | Invalid

Torque Limit Detection [ L H

(/CLT)

Pn50F.0 setting 2 L H
3 L H
0 | Invalid

Speed Limit Detection [ L H

(/VLT)

Pn50F.1 setting 2 L H
3 L H
0 | Invalid

Brake 1 L H

(/BK)

Pn50F.2 setting 2 L H
3 L H

a Wiring and Connection
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3 Wiring and Connection

3.3.3 Output Circuit Signal Allocation

CN1 Pin No. 25/(26) | 27/(28) | 29/(30)
Signal Output Polarity Setting
Parameter Setting Pn512.0 setting | Pn512.1 setting | Pn512.2 setting Remark
Allocation
0 ! 0 ! 0 !
(Reverse) (Reverse) (Reverse)

0 | Invalid L: Output signal is L level when the
Warning 1 L H parameter is valid.
(/WARN) H: Output signal is H level when the
Pn50F.3 setting 2 L H parameter is valid.

3 L H Invalid: Not use the output signal.

0 | Invalid
Near 1 L H
(/NEAR)
Pn510.0 setting 2 L H

3 L H

(3) Example of Output Signal Allocation

The procedure to set Rotation Detection (/TGON) signal of factory setting to "Invalid" and map Brake Inter-
lock (/BK) signal is shown below.

Before After
: 3 | I — 3 i
Pn50E: [l‘l, | g B '] O O
: AN —se i
PnoOF: [I_I.I_I Ui :_:] [I‘I,u C|u u]
Step D(I)Sg:aar;t?;t: r Keys Description
r I R ) @ Press the MODE/SET Key to select the parameter setting
1 I_I 1l IL 0—Q mode. Ifa parameter other than Pn50E is displayed, press
. —1—1—J | MODE/seT the UP or DOWN Key to select Pn50E.
( =[5 ) Press the DATA/SHIFT Key for approximately one second
2 M7 l:l I, II to display the current data of Pn5S0E.
— (/TGON is mapped on CN1-27 (28).)
( — Press the DATA/SHIFT Key to select the third digit from
3 y g
3 ] ] U I, II the right. Press the DOWN Key to set "0."
— (Sets /TGON "Invalid.")
Al I‘ Press the DATA/SHIFT Key for approximately one second.
4 ) o i The data blinks and is saved.
Display blinks.
f ' clolc ) Press the DATA/SHIFT Key for approximately one second
5 =l to return to the display Pn50E.
Press the UP Key to display Pn50F.
6 ([o[_]=[P]C)
U U = ]
Press the DATA/SHIFT Key for approximately one second
7 e InllE ] to display the current data of Pn5OF.
[ () [ R oam4 | (/BKis set to "Invalid.")
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3.3 1/0 Signal Allocation

Step Dggéargt?;tr;ar Keys Description
Press the DATA/SHIFT Key to select the third digit from
8 Al s @ the right. Press the UP Key to set "2."
(] [ [ oama | (Allocates /BK to CN1-27 (28).)
— R — Press the DATA/SHIFT Key for approximately one second.
M 3 . :
9 | @ The value blinks and is saved.
DATA/4
Display blinks.
Press the DATA/SHIFT Key for approximately one second
10 - il @ to return to the display Pn50F. /TGON is set as "Invalid"
—{rnzunre oaa« | and /BK is mapped on CN1-27 (28).
11 Turn OFF the power and ON again to enable the changes of output signal selection (Pn50E and PnSOF).

3.3.4 Checking Output Signals

Output signal status can be checked using the output signal monitor (Un006). As for the output signal monitor
(Un006), refer to 8. 5Monitoring Output Signals.

n Wiring and Connection

3-25



3 Wiring and Connection

3.4.1 Connection Examples of Reference Input Circuits to SERVOPACK

3.4 Examples of Connection to Host Controller

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

3.4.1 Connection Examples of Reference Input Circuits to SERVOPACK
(1) Analog Input Circuit

CN1 connector terminals, 5-6 (speed reference input) and 9-10 (torque reference input) are explained below.
Analog signals are either speed or torque reference signals at the impedance below.
* Reference speed input: About 14 kQ or more

* Reference torque input: About 14 kQ or more

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

Analog Voltage Input Circuit Analog Voltage Input Circuit (D/A)
SERVOPACK SERVOPACK
1.8 kQ (1/2 W) min. Host controller
3 V-REF or V-REF or
12V 25HP-108 [ 2 T-REF D/A T-REF
1 About 14 kQ
SG or more SG Abouén#”é%
ov ov

(2) Position Reference Input Circuit

CN1 connector terminals, 7-8 (reference pulse input) and 11-12 (reference sign input) are explained below.
An output circuit for the reference pulse and position error pulse clear signal at the host controller can be
among line-driver or open-collector outputs. The following shows by type.

Line-driver Output Circuit

Host controller SERVOPACK
150Q 47kQ
| S— —
Applicable line “ VN Ij v [i
driver ,
SN75ALS174 or <
equivalent

28V <(Hlevel)—(Llevel)<3.7V

Open-collector Output, Example 2:

Open-collector Output, Example 1: e . .
- Built-in 12 V Power Supply: Non-insulated line
Power Supply Provided by User receiver
Host Controller SERVOPACK
Vce
R1 Host Controller SERVOPACK
i, 150Q  4.7kQ /PL1, PL2, PL3 terminals
% Ii] VFSZ:»'[i 1.0 kQ 412V
> g I: 150 Q
™ — ] ? =
About .
9mA N v
VF=15t01.8V )
Use the examples below to set pull-up resistor R1 so the input ﬁ %
current, i, falls between 7 mA and 15 mA.
1.5Vor $
Application Examples less at ON oV

R1=22kQwitha |[R1=1kQwitha | R1=180Q witha
Vcce of 24 V £5% Vcec of 12V 5% | Vec of 5V 5%
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3.4 Examples of Connection to Host Controller

(3) Clear Input Circuit

CNI1 connector terminals, 15-14: Clear input is explained below.

An output circuit for the reference pulse and position error pulse clear signal at the host controller can be
either line-driver or open-collector outputs. The following shows by type.

Line-driver Output Circuit

Host controller SERVOPACK
D e
N —>
Applicable line driver “ N @ SZ —> [i
SN75ALS174 v 47

or the equivalent

28V<ICLR-/CLRI<3.7V
Input to the SERVOPACK may become

unstable and may turn OFF if the voltage
difference between the CLR signal and /CLR

signal (|CLR-/CLR|) is less than 2.8 V.

Open-collector Output, Example 1:
Power Supply Provided by User

Host controller

SERVOPACK

Vce
ﬁ R1 .
150 Q 1kQ
—
>— 1

gm

N I;l VE SZ::[i
g

VF=15t01.8V

Use the examples below to set pull-up resistor R1 so the input
current, i, falls between 7 mA and 15 mA.

Application Examples

R1 = 2.2 kQ with a
Vcce of 24 V 5%

R1 =4.7 kQ with a
Vcc of 12 V £5%

R1 =180 Q with a
Vce of 5V 5%

(4) Safety Input Circuit

As for wiring input signals for safety function, input signals make common 0 V. It is necessary to make an

input signal redundant.

Input Signal Connection Example

24V power supply Switch

SERVOPACK
_ | JHWBB1+| 4
Fuse \:\l
e ) =
| JHWBB1-| 3
|
|
I HWBBZ+[6_:
~

/[HWBB2-

—e

o

n Wiring and Connection
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3 Wiring and Connection

3.4.2 Connection Examples of Sequence Input Circuits to SERVOPACK

3.4.2

Connection Examples of Sequence Input Circuits to SERVOPACK

CNI1 connector terminals 40 to 47 are explained below.

The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low-
current relay otherwise a faulty contact will result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
3.3 kQ [ 3.3kQ
J_24 VDC [+24VIN o _ 24 VDC +24 VIN . _
| 3, x’ v {
T /S-ON, etc. s B
’ in H’ /S-ON, etc. =

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

<Supplemental Information>

For SEN input signal circuit, refer to 5.9.2 Standard Connection Diagram for an Absolute Encoder and Setting
the SEN Signal.

The SERVOPACK’s I/O circuit uses bidirectional photocoupler. Select either the sink circuit or the source cir-
cuit according to the specifications required for each machine.

Note: « The Connection examples in 3.2.5 to 3.2.7 show sink circuits.
» The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit

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

—

___4/_fr:DY$1K

-

z$1K

N

) IEE:

o 1o
-~
14/

J

144

J
J

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




3.4 Examples of Connection to Host Controller

3.4.3

(1)

(2)

Connection Examples of Output Circuits to SERVOPACK
There are three types of SERVOPACK output circuits:

Open-collector Output Circuit

CNI1 connector terminals 37 to 39 (alarm code output) are explained below.
Alarm code signals (ALO1, ALO2, ALO3) are output from open-collector transistor output circuits. Connect
an open-collector output circuit through a photocoupler, relay or line receiver circuit.

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

1,4 ==

vy M J
ov ’J ov oV
a

Line Receiver Circuit Example

SERVOPACK 5t0 12 VDC

it

i

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

T

—
4H:|—|

<+

Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm (ALM), servo ready (/S-RDY), and other sequence out-
put signal circuits. Connect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK
5to0 24 VDC SERVOPACK 5to 12VDC
Relay

—0

1155400 A s
ov /;

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

—

|
«F‘:l—%

n Wiring and Connection
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3 Wiring and Connection

3.4.3 Connection Examples of Output Circuits to SERVOPACK

3-30

3)

Line Driver Output Circuit

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

Encoder serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /PBO)
and origin pulse signals (PCO, /PCO) are output via line-driver output circuits. Normally, the SERVOPACK
uses this output circuit in speed control to comprise the position control system at the host controller. Connect
the line-driver output circuit through a line receiver circuit at the host controller.

Line Receiver Circuit Example

Photocoupler Circuit Example

SERVOPACK

Host Controller

Applicable line driver
SN75ALS174 or the

equivalent

ﬂT\

!

220 to
470 Q

SERVOPACK

Host Controller

I 1

Applicable line driverl>\
SN75174 manufactured by

(nN]

Texas Instruments or the

s [I] SZ::L):
v

equivalent

(4) Safety Output Circuit

The relation between EDM1 and /HWBB1, /HWBB2 signals are explained below.

Signal Name Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
OFF OFF OFF ON

EDM1 Signal

Detection of failures in the EDMI1 circuit can be checked using the following four status of the EDM1 signal
in the table. Failures can be detected if the failure status can be confirmed, e.g., when the power supply is

turned ON.

External device monitor (EDM1), an output signal of safety function, is explained below. EDM1 is a function
for monitoring a failure of HWBB function. Connect it to safety device as a feedback signal.

When both /HWBB1 and
/HWBB2 signals are OFF,
EDM1 signal turns ON.

/AN WARNING

The EDM1 signal is not a safety output. Use it only for monitoring a failure.




3.4 Examples of Connection to Host Controller

(5) Connection Example and Specifications of EDM1 Output Signal

Connection example and specifications of EDM1 output signal are explained below.

B Connection Example

EDMI1 output signal is used for source circuit.

SERVOPACK

8 EDM1+

External Device

24 \/ Power Supply

o

ll

it

7 EDM1-

B Specifications

la

i

=

ov VvV

Type Signal Name

Pin No. Input Status

Meaning

Output |EDMI

CN9-8
CN9-7

ON

Both baseblocks by /HWBBI signal and /HWBB2 signal
normally activate.

OFF

Electrical characteristics of EDM1 signal are as follows.

ltems Characteristic Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 m ADC -
Maximum Voltage Drop at ON 1oV Voltage between EDM 1+ to EDM - at current is 50 mA.
Maximum Delay Time 20 ms Time from change of / HWBB1, /HWBB2 to change of

EDM1

n Wiring and Connection
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3.5.1 Connection Example of an Encoder

3.5 Examples of Encoder Connection

This section describes the connection example of output signals between encoder, SERVOPACK and host

controller.

CN2 encoder connector terminal layout is also described.

3.5.1 Connection Example of an Encoder

The following diagram shows the example of connecting encoder.

(1) Incremental Encoder

SERVOPACK Host controller
**2 Line receiver #3
Phase A, 33) PAO 2 3
Incremental R34 IPAO RY 1 [ PhaseA
encoder
Phase B 35) PBO 6 5
2 X —36%7PBO Ry 7 PhaseB
«1 | Light blue PS,) 5 Phase G 19), PCO 10 11
C White/ IPS,) 6 20 ); /PCO Ry 9 PhaseC
light blue
Output line-driver SN75ALS174
or the equivalent. Ser
Red = >PG5V
( Blafk ) 2 + PGOV +5V
L PGOV
1),SG
0.33mm? ov Smoothing ov
capacitor
rConnector shell D7
(Shell) Shield wire Connector
@ shell R (terminal resistance): 220 to 470Q

C (Decoupling Capacitor) : 0.1 uF

#*1. The pin numbers for the connector wiring differ depending on the servomotors.

A

#2. : represents twisted-pair wires.

g’

#*3.  Applicable line receiver: SN75ALS175 manufactured by Texas Instruments or MC3486, or the equivalent.



3.5 Examples of Encoder Connection

(2) Absolute Encoders

Absolute encoder

(Shell)

L

+5V

oV

SERVOPACK Host controller
x2 Line receiver *4
PhaseA~_ 33) PAO ! 2 13, Phase
"\_34) /PAO Ry 1 A
Phase B~_ 35), PBO 6 5 ,Phase
%2 36 ), /PBO Ry 7 B
Light blue /"™ CN2
S PS,) 5 PhaseCr. 19} PCO 10 11, Phase
(CWhite/ Ps)) 6 “A_20) /PCO RY 9 c
“light blue
Output line-driver SN75ALS174 8
or the equivalent. oV
CN1
Red | ,PGOY 1 PGSV 4 ), SEN +5V
(C_Bidck 2 -<|—1—t]-‘3—j N
PGOv|  PGOV T 2 ). SG
1) SG |
0.33mm’ ov SHmanere
CN1
Orange BAT(+) 3 21 ) BAT (+) . 3
(white/ BAT(:)) 4 22 ), BAT () = Battery
orange N
) Connector
'T . R (terminal resistance): 220 to 470 Q
i i Connector :
Shield wire @| shell C (Decoupling Capacitor) : 0.1 uF

#1. The pin numbers for the connector wiring differ depending on the servomotors.
*2, i : represents twisted-pair wires.
T . :
%3, When using an absolute encoder, install a battery in a battery case (JZSP-BAO1)
of encoder cable, or install a battery on the host controller side to supply power.
*4.  Applicable line receiver: SN75ALS175 manufactured by Texas Instruments or MC3486, or the equivalent.
3.5.2 CN2 Encoder Connector Terminal Layout
PG power supply PG power supply
1 PG5V isy 2 PGOV 0V
Battery (+) 3 Battery (-)
3 BAT (+) (For an absolute encoder) 4 BAT () (For an absolute encoder)
5 PS PG serial signal input (+) 6 /PS PG serial signal input (-)
SHELL | Shield -

a Wiring and Connection
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3 Wiring and Connection

3.6.1 Connecting Regenerative Resistors

3.6

3.6.1

Connecting Regenerative Resistors
This section describes how to connect the regenerative resistor and set the regenerative resistor capacity. As

for precautions on selecting a regenerative resistor and its specifications, refer to 2-V series SGDV Catalog
(KAEPS80000042).

Connecting Regenerative Resistors

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

SERVOPACKS: Model SGDV-R70A, -R90A, -1R6A, -2R8A

Connect an external regenerative resistor between B1/® and B2 terminals.

Enlarged View

vt eo|[]

1 @0

o | o0 gl

sl @0 =i

B3 @O f\g

o1 UEI é‘ﬂ

o2 O ] "IE‘
= =0

SERVOPACKSs: Model SGDV-5R5A, -1R9D, -3R5D, -3R8A, -5R4D, -8R4D, -120D,
-170D

Disconnect the wiring between the SERVOPACK’s B2 and B3 terminals and connect an external regenerative
resistor between the B1/® and B2 terminals or between the B1 and B2 terminals.

8
: |

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

Enlarged View

1 | ©0

% |©0

2Ll L\ [

B3 ajf

o1 UD

o2 O M
v OO0
vI1eo

/\ WARNING

+ Be sure to connect the regenerative resistor correctly.
Failure to observe this warning may result in fire or damage to the product.




3.6 Connecting Regenerative Resistors

3.6.2 Setting Regenerative Registor Capacity

When an external regenerative resistor is connected, make sure to set the regenerative resistor capacity using
the parameter Pn600.

/\ WARNING

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

Regenerative Resistor Capacity

Pn600 Setting Range Unit Factory Setting When Enabled
0to SERVQPACK 10w 0 Immediately
capacity

Be sure to set this parameter when installing an external regenerative resistor to the SERVOPACK.

When set to the factory setting of "0," the SERVOPACK’’s built-in resistor has been used.

Set the regenerative resistor capacity within tolerance value. When the set value is improper, alarm A.320 is
detected.

The set value differs depending on the cooling method of external regenerative resistor:

* For natural air cooling method: Set the value maximum 20% of the actually installed regenerative resistor
capacity (W).
* For forced air cooling method: Set the value maximum 50 % of the actually installed regenerative resistor
capacity (W).
Example: Set 20 W (100 W x 20% ) for the 100 W external regenerative resistor with natural cooling method:
Pn600 =2 (units: 10 W)

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

IMPORTANT load characteristics.

2. For safety, use the external resistors with thermoswitches.

o 1. When the external regenerative resistors for power are used at the rated load ratio,

a Wiring and Connection
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3 Wiring and Connection

3.7.1 Wiring for Noise Control

3-36

3.7

3.71

Noise Control and Measures for Harmonic Suppression

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

Wiring for Noise Control

The SERVOPACK uses high-speed switching elements in the main circuit. It may receive "switching noise"
from these high-speed switching elements if wiring or grounding around the SERVOPACK is not appropriate.
To prevent this, always wire and ground the SERVOPACK correctly.

nism to prevent noise interference.
If the equipment is to be used near private houses or may receive noise interference,
IMPORTANT install a noise filter on the input side of the power supply line.

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

To prevent malfunction due to noise, take the following actions:

* Position the input reference device and noise filter as close to the SERVOPACK as possible.

* Always install a surge suppressor in the relay, solenoid and electromagnetic contactor coils.

* The distance between a power line (servomotor main circuit cable) and a signal line must be at least 30 cm.
Do not put the power and signal lines in the same duct or bundle them together.

* 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
line. 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.

SERVOPACK
Noise filter *3

| |
! " I ... Servomotor
]
| M
200 VAC I r | (FG)
)
T ! !
| s T
3.5 mm2 :EE;
| min. *1 |
| [}
| ) O i e Operation relay [ min. |
sequence \
! ¢ - ——— . e Signal generation
| circuit (provided by |
customer
i N ' o |
| #3 %2 J |
I—F |
AVR
| §I§ / 1LF Ground) 3.5 mm2 |
\ min.
| /7L N v /)7 2mm? min. |
(Casing) Y (Casing) (Casing) 3.5mm2 min."1 !
! Wires of 3.5 mm?2
| _ermeet (e ]

(Ground plate)

Ground: Ground to an independent ground
(at least class-D grounding (100 Q max.)

#1. For ground wires connected to the casing, use a thick wire with a thickness of at
least 3.5 mm? (preferably, plain stitch cooper wire).

#2. ishould be twisted-pair wires.
*3. When using a noise filter, follow the precautions in 3.7.2 Precautions on Con-
necting Noise Filter.

(2) Correct Grounding

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

B Grounding the Motor Frame

n Wiring and Connection

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

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

B Noise on the I/O Signal Line

If the 1/0 signal line receives noise, ground the 0 V line (SG) of the reference input line. If the main circuit
wiring for the motor is accommodated in a metal conduit, ground the conduit and its junction box. For all
grounding, ground at one point only.
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3 Wiring and Connection

3.7.2 Precautions on Connecting Noise Filter

3.7.2 Precautions on Connecting Noise Filter

This section describes the precautions on installing a noise filter.

(1) Noise Filter Brake Power Supply

Use the following noise filter at the brake power input for 400 W or less servomotors with holding brakes.

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

(2) Precautions on Using Noise Filters

Always observe the following installation and wiring instructions.

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

X @)
— Noise [—9] — L Noise
—1 Filter Filter
/77 AAA
Box Box
“7 Noise :‘i 1L Noise 9]
71 Filter Filter
/77 /77
Box Box
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.

IL |

Noise [
—— Filter T Filter
The ground wire >
l<mEn > |canbecloseto
» input lines.
L——— P
< g ~
/77 /77
Box Box
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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.

X @)
T N_oise > T N_oise —
—1 Filter | — — Filter | —
SERVOPACK  SERVOPACK SERVOPACK  SERVOPACK
N
) Shielded Thick and
ground wire short
/77 /7
Box Box

If a noise filter is located inside a control panel, 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 first, then

ground these wires.

YvYyYvVY

Control Panel

Noise

— Filter

\

SERVOPACK

&)

SERVOPACK

Ground =

=

&)

57 Box

Yy

a Wiring and Connection
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3 Wiring and Connection

3.7.3 Connecting DC Reactor for Harmonic Suppression

3.7.3 Connecting DC Reactor for Harmonic Suppression

The SERVOPACK has reactor connection terminals for power supply harmonic suppression.

As for the precautions on selecting a DC reactor and its specifications, refer to 2~V series SGMLIV/SGDV Cat-
alog (KAEPS80000042).

Connect a reactor as shown in the following diagram.

DC Reactor

Three-phase input
SERVOPACK

DC reactor
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4 Trial Operation

4.1

4.2

4.3

Inspection and Checking before Trial Operation

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

Servomotors

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

* Are all wiring and connections correct?
* Are all nuts and bolts securely tightened?
« If the servomotor has an oil seal, is the seal undamaged and is the motor oiled?

Note: When performing trial operation on a servomotor that has been stored for a long period of time, perform the inspec-
tion according to the procedures described in 1.6 Inspection and Maintenance.

SERVOPACKS

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

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

Trial Operation for Servomotor without Load

For the trial operation for servomotor without load, refer to 2-V series User s Manual, Setup, Rotational
Motor (SIEPS80000043).

Aligning with Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental encoder and to clamp at
the position.

This mode is used when the motor shaft needs to be aligned to the machine. Execute the origin search without
connecting the couplings.

Machine

]
([zzz277) (772777723

For aligning the motor

shaft with the machine

Servomotor

An origin search can be performed under the following conditions.

* S-ON is not input.
e Parameter Pn50A.1 is not set to 7.

Motor speed at the time of execution: 60 min™!

Perform origin searches without connecting the coupling.
0 The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not
effective in origin search mode.
IMPORTANT




4.3 Aligning with Origin Search (Fn003)

Follow the steps below to execute the origin search.

Step

Display after
Operation

Keys

Description

I

)
MODE/SET

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

I

Press the UP or DOWN Key to select the Fn003.

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

MODE/SET

Press the MODE/SET Key.
The servomotor is turned to Servo ON.

Pressing the UP Key will rotate the motor in the forward
direction. Pressing the DOWN Key will rotate the motor in
the reverse direction. The rotation of the servomotor
changes according to the setting of Pn000.0.

UP key DOWN key
(Forward) (Reverse)

n.CJ0O00 CCW CW
n.O0O01 CW CcCcw

Note: Direction when viewed from the load of the servomo-
tor.

Parameter

Pn000

Press the UP or DOWN Key. When the servomotor origin
search is completed, the display blinks.

At this moment, the motor is servo-locked at the origin
pulse position.

Press the DATA/SHIFT Key for approximately one second.
"Fn003" is displayed again.

n Trial Operation
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4 Trial Operation

4.4 Trial Operation for Servomotor without Load from Host
Reference

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

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

Confirm the check items and precautions
before trial operation.

Refer to 4.1 Inspection and Checking
before Trial Operation.

1
I
I
I
1
I
I
I
I

Preparations l

Check the connection and status of the input
sianal circuits.

Refer to 4.4.1 Inspecting Connection

and Status of Input Signal Circuits.

N e /
P —— I \
: Trial Operation in Speed Control Trial Operation in Position Control |
I I
| Refer to 4.4.2 Trial Operation in Speed Refer to 4.4.4 Trial Operation in Position !
I Control. Control. I
: l
I |
! |
. . Position Control with Host :
Trial Operation . . » |
in Each Control Refer to 4.4.3 Trial Operation under Position |
. Control from the Host with the SERVOPACK |
! Used for Speed Control. I
\ }
S O A Vs
725 N
I
: v v

Trial Operation
in Combination
with Machine

Perform the trial operation of the servomotor with the machine.
Refer to 4.5 Trial Operation with the Servomotor Connected to the Machine.

D

S N Y

Actual Operation

Note: ¢ If position aligning in origin search is required, refer to 4.3 Aligning with Origin Search (Fn003).
* To perform trial operation of a servomotor with a brake, refer to 4.6 Trial Operation of Servomotor with Brakes.
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4.4 Trial Operation for Servomotor without Load from Host Reference

/\ CAUTION

Before performing trial operation of the servomotor alone under references from the host, be sure that the ser-
vomotor has no load (i.e., the coupling and belt are separated from the servomotor) to prevent unexpected
accidents.

i CN 1

s — To host controller

but do not connect the
motor shaft to the load shaft.

Secure the motor
flange to the machine,

n Trial Operation
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4 Trial Operation

4.4.1 Inspecting Connection and Status of Input Signal Circuits

4.4.1

Inspecting Connection and Status of Input Signal Circuits

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

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

Step

Operation

Reference

Connect the necessary input signal circuits to the I/O signal connector (CN1) under

the following conditions.

* It must be possible to input servo ON input signal (/S-ON).

* The forward run prohibited (P-OT) and reverse run prohibited (N-OT) input sig-
nals must be OFF (i.e., the servomotor must be able to run in forward and reverse).
Settings: CN1-42 and CN1-43 must be ON or Pn50A.3 and Pn50B.0 must be set to
8.

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

» Make sure that a 0 V or 0-pulse reference is input.

<Supplementary Information>

* If Pn002 is set to n. O 1 OO, the absolute encoder can temporarily be used as an
incremental encoder, which makes it possible to perform trial operation of the ser-
vomotor without Fn008 and SEN signal settings

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

Note:

When not using the safety function, use the SERVOPACK with the safety function

jumper connector (JZSP-CVHOS5-E provided as an accessory) inserted in CN8. If the

SERVOPACK is used without the jumper connector inserted into CN8, no current

will flow to the motor and no torque will be output. In this case, "Hbb" will be dis-

played on the Panel Operator or the Digital Operator.

Note:

When removing the safety function jumper connector (JZSP-CVHO5-E) from CNS,
remove the motor main circuit connector first, and pull out the jumper connector
while pressing the lock ejector located on the side of the jumper connector toward the
SERVOPACK. The jumper connector may be damaged if it is pulled out without
being unlocked.

Lock ejector

Refer to the following
connection diagrams.

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

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

3.2.7 Example of 1/O Sig-
nal Connections in Torque
Control

5.9.1 Encoder Resolutions

Connect the connector of the host and the I/O signal connector (CN1) together.




4.4 Trial Operation for Servomotor without Load from Host Reference

Step Operation Reference
Turn ON the power and make sure that the panel operator display is as shown below.
e |
AR ]
The input signal setting is not correct if the display is not the same as above. Check | 8.4 Monitoring Input Sig-

the input signal using the Un005 (input signal monitor) from the panel operator.

1 I

Un005 = ,’ ,’

[

1

Check input signal wiring in monitor mode using the panel operator.
Turn ON and OFF each signal line to see if the LED monitor bit display on the digital
operator changes as shown below.

Input signal LED display

ﬁg_‘[ EEZSSN
1ifr

Top lights when input

I < signal is OFF (high level).

Un005 = ,. |

n 1

! I I I 1|l I }«—Bottom lights when input
'I'_ signal is ON (low level).

u /ALM-RST
/P-CL

IN-CL
—— SEN

Note:

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

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

<Supplementary Information>

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

For details, refer to help screen of SigmaWin+.

nals

3.3.1 Input Circuit Signal
Allocation

8.1 List of Monitor Modes

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

(N [N

I

[ [

If an alarm display appears, correct it according to /0.1 Troubleshooting.
<Supplementary Information>

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

10.1 Troubleshooting
3.7.1 Wiring for Noise
Control

This completes all preparations for trial operation. Perform trial operation in each
mode.

4.4.2 Trial Operation in
Speed Control

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

4.4.4 Trial Operation in
Position Control

n Trial Operation

4-7



4-8

4 Trial Operation

4.4.2 Trial Operation in Speed Control

4.4.2

Trial Operation in Speed Control

Perform the following steps for trial operation in speed control. The steps are specified on the condition that
input signal wiring for the speed control has been completed according to 4.4.1Inspecting Connection and
Status of Input Signal Circuits.

Step

Operation

Reference

Recheck the power supply and the input signal circuits, and turn ON the control
power supply and main circuit power supply.
Check that the speed reference input (i.e., the voltage between V-REF and SG) is 0 V.

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

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

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

5.3.2 Reference Offset
Adjustment

Gradually increase the voltage of the speed reference input (i.e., the voltage between
V-REF and SG) from 0 V.

<Supplementary Information>

The factory setting is for 6 V at the rated speed.

Check the speed reference value in monitor mode (Un001).

8.1 List of Monitor Modes

Check the motor speed in monitor mode (Un000).

8.1 List of Monitor Modes

Check that the values in step 4 and step 5 (Un001 and Un000) are equal to each other.

Change the voltage of the speed reference input and check that Un001 and Un000
have the same value.

<Supplementary Information>

If the values of Un001 and Un00O are not the same, adjust the speed reference input
gain (Pn300).

5.3.1 Basic Settings for
Speed Control

Check the motor rotation direction.
<Supplementary Information>

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

5.2.2 Servomotor Rota-
tion Direction

9

Return the speed reference input to 0 V.

10

Turn OFF the servo to complete trial operation in speed control.

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

To operate the SERVOPACK in speed control under the position control from the host, check the operation of
the servomotor after finishing the trial operation explained in 4.4.2 Trial Operation in Speed Control.

Step Operation Reference

1 | Turn ON the control power supply and main circuit power supply.

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

( ) inp . & . . 5.3.2 Reference Offset
2 | Note: If the servomotor rotates at a minute speed with the speed reference input at .
. . Adjustment
0V, adjust the reference offset so that the servomotor will not rotate.

To check the speed of the servomotor, execute a constant speed reference through the

host. Check the speed of the servomotor using the motor speed monitor (Un000). ) o

Example: Visually check that the servomotor rotates once per second with a speed | %42 Trial Operation in

.1 Speed Control
3 reference of 60 min™.
. . 5.2.2 Servomotor Rota-

If the speed of the servomotor is not correct, check the followings. tion Direction

* The speed reference input gain (Pn300) is set properly.

» Apply forward and reverse rotation references, and check the rotation directions.

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

through the host.

Input a reference equivalent to a single rotation of the servomotor and visually check | 5.3.7 Encoder Pulse Out-
4 with the motor rotation angle monitor (Un003 pulses) that the motor axis rotates put Setting

once.
If the servomotor rotation is not correct, check the followings.

* The number of dividing pulses set in Pn212 is correct.

» Apply forward and reverse rotation references, and check the rotation directions.

5.2.2 Servomotor Rota-
tion Direction

Return the speed reference input to OV.

Turn OFF the servo to complete trial operation.




4.4 Trial Operation for Servomotor without Load from Host Reference

4.4.4

Trial Operation in Position Control

Perform the following steps for trial operation in position control. The steps are specified on the condition that
input signal wiring for the position control has been completed according to 4.4.7 Inspecting Connection and
Status of Input Signal Circuits.

Step

Operation

Reference

Set the reference pulse form according to the output pulse form of the host pulse ref-

5.4.1 Basic Settings for

1 | erence device. .
Set the reference pulse form with Pn200.0. Position Control Mode
Set the reference unit, and then set the electronic gear ratio according to the host. .
2 The electronic gear ratio is set in Pn20E and Pn210. 3:4.3 Electronic Gear
3 Turn ON the control power supply and main circuit power supply to the SERVO-
PACK.
4 | Input/S-ON to turn ON the servo.
Output a low-speed pulse reference for an easy-to-check number of rotations (e.g.,
one rotation) from the host.
S | Note: To ensure safe, set the reference pulse speed so that the motor speed will be
around 100 min™.
Check the number of reference pulses input to the SERVOPACK from the changes in
6 | the input reference pulse counter before and after the reference.
The input reference pulse counter can be checked with Un00C.
Check the actual number of motor rotations from the changes of the feedback pulse
7 | counter before and after the reference.
The feedback pulse counter can be checked with Un00OD.
8 Check that step 6 and step 7 satisfy the following formula.
Un00D = Un00C x (Pn20E/Pn210)
Check that the servomotor is rotating in the direction specified by the reference.

9 <Supplementary Information> 5.2.2 Servomotor Rota-
To switch the motor rotation direction without changing the polarity of the analog tion Direction
speed reference, refer to 5.2.2 Servomotor Rotation Direction
Input a pulse reference for a comparatively large number of motor rotations from the

10 host so that the motor will rotate at a constant speed.

Note: To ensure safe, set the reference pulse speed so that the motor speed will be
around 100 min™.

Check the reference pulse speed input to the SERVOPACK from the input reference

pulse speed (min"l).

The input reference pulse speed can be checked with Un007.

<Supplementary Information>

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

Pn20E 1
Un007(input reference pulse speed) =input reference pulse [pulses/S] x 60 x
P pRespEEEm I pube P P20~ 2%°(131072)
Reference input ppm Electronic Encoder
gear ratio pulse
12 Check the motor speed (min™h).
The motor speed can be checked with Un000.

13 Check that the values in step 11 and step 12 (Un007 and Un000) are equal to each
other.

14 Stop the pulse reference and turn OFF the servo.

This completes trial operation.

n Trial Operation
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4 Trial Operation

4.5 Trial Operation with the Servomotor Connected to the Machine

Perform the following steps for trial operation when the servomotor is connected to the machine.
The steps are specified on the condition that trial operation has been completed in each control.

/N\ WARNING

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

D

IMPORTANT

N-OT) ON.

During trial operation in each control, the overtravel signals (P-OT and N-OT) are OFF.
Take an appropriate protective action, such as turning the overtravel signals (P-OT and

Step

Operation

Reference

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

Note:

* When not using the safety function, use the SERVOPACK with the safety function
jumper connector (JZSP-CVHOS-E provided as an accessory) inserted. If the
SERVOPACK is used without the jumper connector inserted into CN8§, no
current will flow to the motor and no torque will be output. In this case, "Hbb"
will be displayed on the Panel Operator or the Digital Operator.

* When a servomotor with brake is used, take advance measures to prevent
vibration due to gravity acting on the machine or external forces before
checking the brake operation. Check that both servomotor and brake operations
are correct.

5.11 Safety Function
5.2.3 Overtravel
5.2.4 Holding Brakes

Set the necessary parameters for control mode.

5.3 Operating Using
Speed Control with Ana-
log Voltage Reference
5.4 Operating Using
Position Control with
Pulse Train Reference
5.5 Operating Using
Torque Control with Ana-
log Voltage Reference

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

To power
supply

Secure the motor flange to
the machine, and install it
on the load shaft.

Z
—

LG\\\\\“\

——\p




4.6 Trial Operation of Servomotor with Brakes

4.6

Step Operation Reference

Check that the SERVOPACK is servo OFF status and then turn ON the power to the

machine (host controller). Check again that the protective function in step 1 operates 5.2.5 Stopping Method for
4 |normally. Servomotor after Servo

OFF or Alarm Occur-

Note: For steps 4 to 8, take advance measures for emergency stop so that the servo- rence

motor can stop safely when an error occurs during operation.

Perform trial operation with the servomotor connected to the machine, following
each section in 4.4 Trial Operation for Servomotor without Load from Host Refer- | 4.4 Trial Operation for
5 |ence. Servomotor without Load
Check that the trial operation is completed with as the trial operation for servomotor | from Host Reference
without load. Also check the settings for machine such as reference unit.

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

6 . . : i
Check that the servomotor rotates matching the machine operating specifications.
Adjust the servo gain and improve the servomotor response characteristics, if neces-
sary.
7 | Note: The servomotor will not be broken in completely during the trial operation. | 6 Adjustments

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

Write the parameters set for maintenance in Appendix D Parameter Recording Table.
Then the trial operation with the servomotor connected to the machine is completed.
8 <Supplementary Information>

If the JUSP-OPO5A digital operator is used, parameters can be saved. SigmaWin+,
which is a tool for supporting the servodrive, can then manage the saved parameters
in files.

Trial Operation of Servomotor with Brakes

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

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

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

Holding brake operation of the servomotor with brake can be controlled the brake interlock output (/BK) sig-
nal of the SERVOPACK.

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

n Trial Operation
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4 Trial Operation

4.7.1 Limitations

4.7 Test Without Motor Function

The test without motor function is used to check the operation of the host and peripheral devices by simulating
the operation of the motor in the SERVOPACK, i.e., without actually operating the motor. This function
enables checking wiring and verifying the system and parameters when errors occur while debugging the
system, thus shortening the time required for setup work and preventing damage to the equipment that may
result from possible malfunctions. The operation of the motor can be checked during performing this function
regardless of whether the motor is actually connected or not.

Note: Neither the rotation direction of the motor nor the moving direction of the load can be checked with this function.
Check them with the motor connected.

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

* Regeneration and dynamic brake operation

* Brake output signal (The brake output signal can be checked with the I/O signal monitor function of the Sig-
maWin+.)

* [tems marked with "X" in the utility function table on the next page.

The following utility functions can be used during the test without motor.

Can be
used or not
Fn No. Contents M{?étor Motor
connect coiwen dect
-ed

FnO0OO [ Alarm traceback data display O O
Fn002 |JOG operation
Fn003 | Origin search O O
Fn004 |Program JOG operation @) @)
FnO05 |Initialize parameter settings O O
FnO06 | Clear alarm traceback data O O
FnO08 | Absolute encoder multi-turn reset and encoder alarm reset X O
Fn009 | Automatic tuning of analog (speed, torque) reference offset O O
FnOOA | Manual servo tuning of speed reference offset O O
FnOOB | Manual servo tuning of torque reference offset O O
FnOOC |Manual zero-adjustment of analog monitor output O O
FnOOD | Manual gain-adjustment of analog monitor output @) @)
FnOOE | Automatic offset-adjustment of motor current detection signal X O
FnOOF | Manual offset-adjustment of motor current detection signal X O
Fn010 | Write prohibited setting O O
Fn011 | Check servomotor models @) O
Fn012 | Software version display O O
Fno13 I(\)/(I:I:Lt;turn limit value setting change when a Multi-turn Limit Disagreement alarm % o
Fn014 |Reset configuration error of option card O O
FnO1B |Initialize vibration detection level X X
FnO1E |SERVOPACK and servomotor ID display O O
FnO1F | Display of servomotor ID for feedback option O O
Fn200 | Tuning-less level setting X X
Fn201 Advanced autotuning X X




4.7 Test Without Motor Function

Can be
used or not
Fn No. Contents M:;?r Motor
connect Co?;fd
-ed

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
Fn020 | Origin setting X O
Fn030 | Software reset O O
Fn080 | Polarity Detection X X

O: can be used
X : cannot be used

4.7.2 Operating Procedure

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

Step Display after Operation Keys Description
1 f I_ 'mlimlin] Press the MODE/SET Key to select the utility function
' (A (M (N mode.
2 II:I M II:II II—II II— Press the UP or DOWN Key to select the Pn00C.
3 [ et J| Press the DATA/SHIFT Key for approximately one sec-
I_I, e 3| ond. The current data of Pn00C is displayed.
To enable the test without motor, press the UP Key to
- —T—T— change the setting from n.0OO0 (factory setting) to
4 e n.O00O01.
FUfe] n.OICICI0: Test without motor disabled.
n.O0O0O1: Test without motor enabled.
[ el Press the MODE/SET Key for approximately one sec-
5 (] (] (1 9 ond. The display began to blink and the test without
(Display blinks) \ODE/SET motor is enabled.
6 [ il o J| Press the DATA/SHIFT Key once to select the first digit
[ (] [ (A TA/ of the data.
g Press the UP or DOWN Key to select the encoder resolu-
7 rurn N tion.
I_'. (I n.00O00O : 13 bit (factory setting)
n.O0O10 : 20 bit
[ il o Press the MODE/SET Key for approximately one sec-
8 I_I, ] oo qnd. .The display began to blink and the encoder resolu-
(Display blinks) tion is set to 20 bit.
9 [ ' | J| Press the DATA/SHIFT Key once to select the second
I_I, NN Q| digit of the data.

n Trial Operation
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4 Trial Operation

4.7.3 Related Parameters

Step Display after Operation Description
- — N Press the UP or DOWN Key to select the encoder type.
10 i n.00O00 : incremental encoder (factory setting)
Ff n.0O0010 : absolute encoder
- — N Press the MODE/SET Key for approximately one sec-
1 i @] ond. The display began to blink and the incremental
A U e L NODE/SET encoder is selected.

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

4.7.3 Related Parameters

The following parameters are used for the test without motor.

(1) Application Function Select Switch C

4-14

i When o
Parameter Meaning Enabled Classification
n.O0000 Disables the test without motor. (factory setting)
n.O00O01 Enables the test without motor.
n.00000 Sets 13 bits as encoder resolution for the test without motor.
(factory setting)
Pn00C - . . After restart Setup
n.O0O10 Sets 20 bits as encoder resolution for the test without motor.
n.0ooo Sets incremgntal encoder as encoder type for the test without motor.
(factory setting)
n.O0100 Sets absolute encoder as encoder type for the test without motor.
(2) Moment of Inertia Ratio
Moment of Inertia Ratio [Speed| [Position] [Torque]
Pn103 Setting Range Setting Unit Factory Setting | When Enabled Classification
0 to 20000 % 0 Immediately Tuning

4.7.4 Operator Display during Testing without Motor

The status display changes as shown below to show that the test without motor is in progress.

(1) Display on Panel Operator

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

= [_E5k

Displayed alternately

—
_I
I
_I
-

Display Status
run & tSt Power is supplied to the motor.
bb & tSt Power to the motor is OFF.
P-dt & tSt The polarity is being detected.
Pot = not = tSt Forward or reverse rotation is prohibited.
Pot & tSt Driving in the forward direction is prohibited.
not & St Driving in the reverse direction is prohibited.
Hbb & tSt In hard-wire base block (safety) state.




4.7 Test Without Motor Function

(2)

The test without motor

status is not displayed in the following status.

Display Status
A.O00O0O Alarm occurs.
Adfj Executing advanced autotuning (Fn201).
(Blinks)
no_oP

(Blinks one second)

Utility function disabled.

Error
(Blinks one second)

Error occurs during executing the utility function.

done
(Blinks one second)

Utility function executed correctly.

End
(Blinks one second)

Program JOG operation executed correctly.

Display on Digital

Operator

* mark is displayed before status display to indicate the test without motor operation is in progress.

*B B

Uno000=
Uuno002=
Uun008=
Un00D=

-PRM/MON -
00000
00000
00000000O0O
0000000000

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

Display Status
*RUN Power is supplied to the motor.
*BB Power to the motor is OFF.
*P DET The polarity is being detected.
*PT NT Forward or reverse rotation is prohibited.
*P-OT Driving in the forward direction is prohibited.
*N-OT Driving in the reverse direction is prohibited.
*HBB In hard-wire base block (safety) state.

The test without motor

status is not displayed in the following status.

Display Status
A.O0O0O Alarm occurs.
AdJ Executing advanced autotuning (Fn201)
(Blinks) ’
NO_OP . . .
(Blinks one second) Utility function disabled.
ERROR . . o .
(Blinks one second) Error occurs during executing the utility function.
doNE . .
(Blinks one second) Utility function executed correctly.
END

(Blinks one second)

Program JOG operation executed correctly.

n Trial Operation
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5.1 Control Selection

5.1

Control Selection

The controls supported by the SGDV SERVOPACK are described below.

Control can be selected with parameter Pn000.

Control Selection

o Reference
Pn.000 Control Description Section
Controls servomotor speed by means of an analog voltage speed | 5.3 Operating
n 0000 Speed Control reference. Ulse in the following instances. Using Spged
(Factory setting) (Analog voltage * To control speed Control with
reference) * For position control using the encoder pulse output from the Analog Volt-
SERVOPACK to form a position loop in the host controller. | age Reference
Controls the position of the machine by means of a pulse train 5‘;];%) e;;aotézg
Position Control position referenge_. . . tion g’onm)l
n.O0O10 - Controls the position with the number of input pulses, and con- .
(Pulse train reference) . . . with Pulse
trols the speed with the input pulse frequency. Use when posi- .
L . Train Refer-
tioning is required.
ence
5.5 Operating
Torque Control Controls the servomotor’s output torque by means of an analog Using Torque
n.O0020 (Analog voltage refer- | voltage torque reference. Use to output the required amount of Control with
ence) torque for operations such as pressing. Analog Volt-
age Reference
Uses the three input signals /P-CON (/SPD-D), /P-CL (/SPD-A), .
and /N-CL (/SPD-B) to control the speed as set in advance in the | -0 Qper ating
Speed Control SERVOPACK. Three operating speeds can be set in the SER- | Using Speed
n.O00O30 (Internally set speed Control with
. VOPACK.
selection) . an Internally
<Supplementary Information> Set Speed
When selecting this control, an analog reference is not necessary.
n.O00O40
) These are switching modes for using the four controls described 5.7 Control
Control Switching above in combination. Select the control switching mode that . .
. S Selection
best suits the application.
n.O00OBO

n Operation
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5 Operation
5.2.1 Servo ON Signal

5.2 Setting Common Basic Functions

5.2.1 Servo ON Signal

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

(1) Signal Setting

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

A parameter can be used to re-allocate the input connector number for the /S-ON signal. Refer to 3.3.1 Input
Circuit Signal Allocation.

Always input the servo ON signal before inputting the position/speed/torque reference to
o start or stop the servomotor. Do not input the input reference first and then use the /S-ON
signal to start or stop. Doing so will degrade internal elements and lead to malfunction.
IMPORTANT

(2) Servo ON Condition Constantly

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

Parameter Meaning When Enabled | Classification
n.OO0O | Inputs the /S-ON signal from the input terminal CN1-
Pn50A 40. [Factory setting] After restart Setup
n.OO70 | Constantly enables the /S-ON signal.

is turned ON if the servo ON is set to be always enabled. When inputting position/speed/

torque reference, be sure to implement safety measures for unexpected operation of the
IMPORTANT servomotor and machine.

Operation will be possible when an alarm is reset or after an alarm occurs. The servomo-

tor or machine may operate unexpectedly if an alarm is reset while a reference is being

input.

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




5.2 Setting Common Basic Functions

5.2.2

Servomotor Rotation Direction

The servomotor rotation direction can be reversed with parameter Pn000.

This causes the travel direction (+, -) of the shaft reverse, but the encoder pulse output and analog monitor sig-

nal polarity do not change.

By selecting the rotation direction with this parameter, the polarity of the reference can be adjusted to the rota-
tion direction without changing the polarity of reference pulses and reference voltage to the SERVOPACK.

* The standard setting for “forward rotation” is counterclockwise as viewed from the drive end.

Parameter Meaning
W Forward Reference
Analog monitor
torque reference Encoder output pulse
) eno T
n.O00O0Oo Forward PBO Phase B advanced
(CCw) Rotation speed

Standard setting
(CCW = Forward)

W Reverse Reference

(Factory setting) Analog monitor
yay torque  Encoder output pulse
reference
@ PAO Phase A advanced
Reverse . PBO J_|_|_|_|_|_
(cw) Rotation speed
Pn000 B Forward Reference
Analog monitor
torque reference Encoder output pulse
2) N .. pao J LI LI
Forward - ‘\ PBO Phase B advanced
n.O0O01 (CW) Rotation speed

Reverse Rotation Mode
(CW = Forward)

©

Reverse
(CCcw)

W Reverse Reference

Analog monitor

torque reference
‘ Encoder output pulse

PAO J_|_|_|_|_|_ Phase A advanced
peo_| LI LJL

Rotation speed

Note: According to the change of motor rotation direction, the direction of overtravel forward/reverse also switched.

For Pn000 = n.OOOO0: counterclockwise is P-OT.
For Pn000 = n.OOO1: clockwise is P-OT.

n Operation
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5.2.3 Overtravel

5.2.3 Overtravel

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

/\ CAUTION

* Installing Limit Switches
Connect limit switches as shown below to prevent damage to the devices during linear motion.
It is recommended to use the normally closed contacts for the limit switches with a minute current applied to prevent
the oxidization of the contacts.

:l — Motor forward rotation direction
[ | ]
I:I:[E L SERVOPACK

Servomotor |:|
Limit Limit | p.oT
switch switch o 42

N-OT

43

* When using the servomotor on a vertical axis
The workpiece may fall in the overtravel condition.

To prevent this, always set the zero clamp after stopping with Pn001 =n.O0010.
Refer to (3) Motor Stopping Method When Overtravel is Used in this section.

(1) Signal Setting

Type Name Pci:r?rlllnuerﬁtt?ér Setting Meaning
ON Forward run allowed. Normal operation sta-
P-OT CN1-42 tus.
Input OFF Forward run prohibited. Forward overtravel.
N.OT ON143 ON Reverse run allowed. Normal operation status.
OFF Reverse run prohibited. Reverse overtravel.

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

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

When the servomotor stops due to overtravel during position control, the position error
0 For the clear signal, refer to 5.4.2 Clear Signal.

IMPORTANT




5.2 Setting Common Basic Functions

(2) Overtravel Function Setting

Parameters PnS0A and PnS0B can be set to specify either using or not using the overtravel function.

If the overtravel function is not used, forward and reverse operation will always be possible for the servomo-
tor, and no wiring for overtravel input signals will be required.

Parameter Meaning When Enabled | Classification

Inputs the Forward Run Prohibited (P-OT) signal from
n.2000 CN1-42.
Pn50A (Factory setting)

Disables the Forward Run Prohibited (P-OT) signal.
(Allows constant forward rotation.)

n.8O000
After restart Setup

Inputs the Reverse Run Prohibited (N-OT) signal from
n.O00O03 CN1-43.
Pn50B (Factory setting)

Disables the Reverse Run Prohibited (N-OT) signal.
(Allows constant reverse rotation.)

n.O00O08

* 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 Circuit Signal Allocation.

(3) Motor Stopping Method When Overtravel is Used

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

Mode
Parameter Stop Mode After Meaning When Enabled | Classification
Stopping
n.d0000 Stop by Immediately stops Fhe ser-
. vomotor by dynamic brak-
dynamic . o
n.00001 brake ing (DB), then places it into
Coast (power OFF) Mode.
Coast
Stops the servomotor by
Coastto a coast stop, then places it
n.0002 stop into Coast (power OFF)
Mode.
Pn001 Decelerates the servomotor | After restart Setup
Zero with emergency stop torque
n.O0O10 Clam (Pn406), then places it into
P Zero Clamp (Servolock)
Decelerate Mode.
to stop
Decelerates the servomotor
with emergency stop torque
n.0d20 Coast (Pn406), then places it into
Coast (power OFF) Mode.

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

* For details on stopping methods when the servo turns OFF or when an alarm occurs, refer to 5.2.5 Stopping
Method for Servomotor after Servo OFF or Alarm Occurrence.

n Operation
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5.2.4 Holding Brakes

(4) Emergency Stop Torque for Overtravel

Emergency Stop Torque [ Speed] [Position | o
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 (i.e., the rated torque is 100%)

* 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.

(5) Terms

B Dynamic Brake (DB)
SERVOPACK Servomotor

Dynamic braking (DB) is a standard method for stopping the servomotor in /
emergencies. By short-circuiting the electric circuits, the servomotor comes to C
a quick stop. The dynamic braking circuit is built into the SERVOPACK.

B Coast to a stop . C

Stops naturally, with no brake, by using the friction resistance of the motor in
operation.

B Decelerate to stop

Stops by using deceleration (braking) torque.

B Zero Clamp Mode

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

5.2.4 Holding Brakes

A holding brake is a brake used to hold the position of the SERVOPACK when the SERVOPACK is turned
OFF so that movable parts do not move due to their own weight or external forces. Holding brakes are built
into servomotors with brakes.

For example, the holding brake is used when the SERVOPACK controls a vertical axis.

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

Prevents the servomotor
from rotating when

Holding brake

the power is OFF. —>
Prevents the servomotor from

Movable part of rotating due to external force.

machine

» The brake built into the servomotor with brakes is a de-energization brake, which is
0 used only to hold and cannot be used for braking. Use the holding brake only to hold
a stopped motor.
IMPORTANT + Turn OFF the servo simultaneously when activating the holding brake.




5.2 Setting Common Basic Functions

There is a delay in the braking operation. Set the following ON/OFF timing. The timing can be easily set using

the brake interlock output signal.

SERVOPACK control -~ OFF | ON |
power
SERVOPACK main ~ OFF_| ON I
power v*1
ON
Servo ON OFF
OFF \ ON l

Holding brake power

Brake contact part

Brake release

(lining) *2

oV

*2 *6
> 200 ms to 1.0 second

Speed reference

Motor speed

*3

*5

200 ms or more

*4“
to

tq

to+tq

#1. The servo ON signal and holding brake power supply may be turned ON simultaneously.
*2. The operation delay time of the brake depends on the model. For details, refer to Brake Operation Delay Time shown

below.

*3.  Allow a period of 200 ms before the speed reference is input after the brake power supply is turned ON.
#4.  The servomotor stop time is shown by t,,. Refer to the Calculation Method for Servomotor Stop Time shown below

for the calculation of t,.

*5.  Always turn OFF the brake power supply after the servomotor comes to a stop. Usually, set ty+t; to 1 or 2 seconds.
#6. Turn OFF the servo ON signal 0.2 to 1.0 second after the brake power supply is turned OFF.

Brake Operation Delay Time

Model Voltage Brake Release Time (ms) Brake Applied Time (ms)
SGMAV-A5 to 04 60 100
SGMAV-06 to 10 v 80 100
SGMJV-AS5 to 04 60 100
SGMJV-08 v 80 100
SGMGV-03, 05 100 80
SGMGV-09, 13, 20 e 100 80
SGMGV-30, 44 170 100 (24 V), 80 (90 V)

Note: The above operation delay time is an example when the power supply is turned ON and OFF on the DC side.
Be sure to evaluate the above times on the actual equipment before using the application.

Calculation Method for Servomotor Stop Time

Using SI Units

Conventional Method

ty = Om I XNy 21 (sec)
(Tp+Tp)

t9=(GD?\; + GD?|) x Ny (sec)
375 X (Tp + Tp)

Jys : Rotor moment of inertia (kg'mz)

GD? M - Motor GD? (kgf'mz)

Jy : Load moment of inertia (kg'm?)

GD?; : Load inertia GD? (kgf-m?)

N, : Motor rotational speed (min'l)

N, : Motor rotational speed (r/min)

Tp : Motor deceleration torque (N-m)

Tp : Motor deceleration torque (kgf-m)

T; : Load torque (N'm)

T; : Load torque (kgf m)

n Operation
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5.2.4 Holding Brakes

(1) Wiring Example

Use the SERVOPACK contact output signal /BK and the brake power supply to form a brake ON/OFF circuit.
The following diagram shows a standard wiring example.

Servomotor
SERVOPACK with brake
Power supply L1 U
o L2 v
L3 w
L1C
L2C @
[CNT] CN2
BKRY  (BK+) | 1
>_
+24V.
(/BK-) | #2
Blue or Brake power supply
yellow Red BK-RY.
White [AC  DC[Black L

BK-RY: Brake control relay

Brake power supply for 90 V  Input voltage 200-V models: LPSE-2H01
Input voltage 100-V models: LPDE-1HO01

*1 and *2 are the output terminals allocated with Pn50F.2.

» The brake signal (/BK) is not used with the factory settings. The output signal must be
0 allocated.
Refer to (3) Brake Signals (/BK) Allocation to set the parameter Pn50F.
IMPORTANT

(2) Signal Setting

This output signal controls the brake and is used only for a servomotor with a brake. The output signal must be

allocated with Pn50F.
Type Name oo Setting Meaning
y Pin Number
ON (low level) Releases the brake.
Output /BK Must be allocated . -

OFF (high level) Applies the brake.

o The /BK signal is not output during overtravel.

IMPORTANT
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5.2 Setting Common Basic Functions

(3) Brake Signals (/BK) Allocation
The brake signal (/BK) is not allocated at shipment. Use the parameter PnSOF to allocate the /BK signal.

Connector
Pin Number .
. When Classifica-
Parameter  Tor Ter- Meaning Enabled tion
minal minal
n.Co00 ) ) The /BK s1gpal is not used.
[Factory setting]
The /BK signal is output from output
n.O0100 |CN1-25 |[CNI-26 terminal CN1-25, 26,
Pn50F The BK iamal] : After restart Setup
(S signal 1s output from output
n.0200 |CNI1-27 [CN1-28 terminal CN1-27, 28.
The /BK signal is output from output
n.O300 |CN1-29 |CN1-30 terminal CN1-29, 30.
When multiple signals are allocated to the same output terminal, the signals are output
o with OR logic. To output the /BK signal alone, disable the other output signals or set
them to output terminals other than the one allocated to the /BK signal.
IMPORTANT

(4) Brake ON Timing after the Servomotor Stops

With the factory setting, the /BK signal is output at the same time as the servo is turned OFF. The servo OFF
timing can be changed with the parameter Pn506.

Brake Reference-Servo OFF Delay Time [Speed ] [Position ] [Torque | o
Classification
Pn506 Setting Range Setting Unit Factory Setting When Enabled
0to 50 10 ms 0 Immediately Setup
» When using the servomotor to control a vertical axis, the SON
machine movable part may shift slightly depending on (C-N1- 40) Servo ON | Servo OFF

the brake ON timing due to gravity or an external force.
By using this parameter to delay turning the servo OFF,
this slight shift can be eliminated.

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

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

>
Pn506

The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
ting of this parameter. The machine movable part may shift due to gravity or external
force during the time until the brake operates.

0

IMPORTANT

n Operation
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5.2.4 Holding Brakes

(5) Brake (/BK) Signal Output Timing during Servomotor Operation

If an alarm occurs while the servomotor is rotating, the servomotor will come to a stop and the brake (/BK)
signal will be turned OFF. The timing of brake signal (/BK) output can be adjusted by setting the brake signal
output speed level (Pn507) and servo OFF brake reference waiting time (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 motor comes to a stop for a zero position reference.

Brake Reference Output Speed Level [Speed | [Position | [Torque | o
Classification
Pn507 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 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 When /S-ON input
Servomotor Running or alarm or W
power OFF

The /BK signal goes to high level (brake
ON) when either of the following condi-

tions is satisfied: Motor speed

* When the motor speed falls below the
level set in PnS07 after the power to the
servomotor is turned OFF. Power to motor [ OFF

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

turned OFF.
/BK output rel?égzgd

(ON)

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

RN )

I Brake applied

(OFF),

¢ Pn508 l:

higher than the maximum speed.
* Do not allocate the motor rotation detection signal (/TGON) and the brake signal (/BK)
IMPORTANT to the same terminal, or otherwise the /TGON signal will be turned ON by the falling
speed on a vertical axis, and the brake may not be turned ON.

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




5.2 Setting Common Basic Functions

5.2.5

(1)

(2)

Stopping Method for Servomotor after Servo OFF or Alarm Occurrence
The stopping method when the power to the SERVOPACK turns OFF or an alarm occurs can be selected.

Stopping Method for Servomotor When the Servo is Turned OFF
Select the stopping method for the servomotor after servo OFF using Pn001.0

Mode After : P
Parameter Stop Mode Stopping Meaning When Enabled | Classification
Stops the servomotor by
Dynamic dynamic braking (DB), then
n.00Ho Brake holds it in Dynamic Brake
Stop by Mode. [Factory setting]
dynamic
Br001 brake Stops the servomotor by
n dynamic braking (DB), then After restart Setup
n.ooo1 Coast places it into Coast (power OFF)
Mode.
Coast 0 a Stops the servomotor by coast-
n.O00O0O2 sto Coast ing, then places it into Coast
P (power OFF) Mode.

Note: Similar to the Coast Mode, the n.COJOOO0 setting (which stops the servomotor by dynamic braking and then holds it
in Dynamic Brake Mode) does not generate any braking force when the servomotor stops or when it rotates at very
low speed.

Stopping Method for Servomotor When an Alarm Occurs

Select the stopping method for the servomotor when an alarm occurs using Pn001.0 and Pn00B.1.

Pn001.0 is used to set the stopping method for the servomotor for a G1 alarm (alarms that result in a DB stop).

Pn0O0B.1 is used to set the stopping method for the servomotor for a G2 alarm (alarms that result in a zero-
speed stop).

Note: Refer to the information on alarm stopping methods in /0.1.1 List of Alarms.
Stopping Method for Servomotor for G1 Alarms (Alarms that Result in a DB Stop)

The stopping method of the servomotor when a G1 alarm occurs is the same as that for the Servomotor when
the servo is turned OFF.

Mode After - P
Parameter Stop Mode Stopping Meaning When Enabled | Classification
Stops the servomotor by
Dynamic dynamic braking (DB), then
n.000o Brake holds it in Dynamic Brake
Stop by Mode. [Factory setting]
dynamic
Br001 brake itops the bserlzlom(()tor ?yh ]
n ynamic braking (DB), then After restart Setup
n.0ooM Coast places it into Coast (power OFF)
Mode.
Coast to a Stops the servomotor by coast-
n.O00O0O2 sto Coast ing, then places it into Coast
P (power OFF) Mode.

n Operation
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5.2.5 Stopping Method for Servomotor after Servo OFF or Alarm Occurrence

B Stopping Method for Servomotor for G2 Alarms (Alarms that Result in a Zero-speed Stop)

Parameter ifica-
Stop Mode Mode After Meaning When Classifica
Pn0OOB Pn001 Stopping Enabled tion
n.O00O0O0 Dynamic Stops the servomotor by zero-speed stop,
[Factory setting] Brake then holds it in Dynamic Brake Mode.
n. 0000000 Stops the servomotor by zero-speed stop,
: n.O00O0O1 Zero-speed then places it into Coast (power OFF)
[Fa(.;tory stopping Mode
setting] Coast ‘
Stops the servomotor by zero-speed stop,
n.O00O0O2 then places it into Coast (power OFF)
Mode. After S
i i restart etup
Dynic | St semtorty G bk
[Factory setting] | stops by Brake Mode.
dynamic ; :
n.0010 brake Stops the servomotor by dynamic braking
: n.00001 (DB), then places it into Coast (power
Coast OFF) Mode.
Stops the servomotor by coasting, then
n.0002 Coast to stop places it into Coast (power OFF) Mode.

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

Dynamic braking (DB) is used for emergency stops. The DB circuit will operate fre-
quently if the power is turned ON and OFF with a reference input applied, which may
result in deterioration of the internal elements in the SERVOPACK.

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

» The SERVOPACK is forced to stop by dynamic braking despite the above parameter
settings when the main circuit power supply (L1, L2, L3) or control power supply (L1C,
L2C) turns OFF.

* If the servomotor must be stopped by coasting rather than by dynamic braking when
the main circuit power supply (L1, L2, L3) or the control power supply (L1C, L2C)
turns OFF, arrange the sequence externally so the servomotor wiring (U, V, W) will be
interrupted.

» To minimize the coasting distance of the motor to come to a stop, the zero-speed

stopping method is factory-set for alarms to which the zero-speed stop method is

applicable. The DB stopping method may be more suitable than the zero-speed stop-
ping method, however, depending on the application. Change the method to the DB
stopping method as required by the application.

For example, for a twin-drive coupling operation, machinery damage may result if a

zero-speed stop alarm occurs for one of the coupled shafts.

0

IMPORTANT

<Terms>
Dynamic brake (DB)
A common method for quickly stopping a servomotor. The servomotor is

stopped by short-circuiting the servomotor circuit. This circuit is built into the
SERVOPACK.

SERVOPACK

Ae
G

Servomotor




5.2 Setting Common Basic Functions

5.2.6

Power Loss Settings

Determines whether to continue operation or turn the servo OFF when the power supply voltage is interrupted.

Instantaneous Power Cut Hold Time [Speed ] [Position ] [Torque | o
Classification
Pn509 Setting Range Setting Unit Factory Setting When Enabled
20 to 1000 1 ms 20 Immediately Setup

An instantaneous power interruption will be detected when the main circuit power supply is turned OFF. If the
time required to restore the main circuit power supply is less than the parameter set value, the servo will con-
tinue operation. If the restoration time is the equal to or greater than the set value, the servo will be turned

OFF.

Momentary power interruption

Power supply
voltage

A 4

<4— OFF time t

Operation

1
1
- PnS09.1, continued
Pn509>t | Servo ON

1
i Servo OFF
Pn509 < t Servo ON 1

» The holding time of the control power supply for the SERVOPACK is approximately

0 100 ms. If the control power supply makes control impossible during an instantaneous
power interruption, the same operation will be performed as for normally turning OFF
IMPORTANT the power supply, and the setting of the parameter will be ignored.

» The holding time of the main circuit power supply varies with the output of the SER-
VOPACK. If the load on the servomotor is large and an undervoltage alarm (A.410)

occurs, the parameter will be ignored.

<Supplementary Information>
If the uninterruptible power supplies are used for the control power supply and main circuit power supply, the
SERVOPACK can withstand an instantaneous power interruption period in excess of 1000 ms.

n Operation
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5.2.7 Torque Limit Function for Low Power Supply Voltage for Main Circuit (SEMI-F47 Function)

5-16

5.2.7

(1)

(2)

Torque Limit Function for Low Power Supply Voltage for Main Circuit (SEMI-
F47 Function)

The torque limit function detects a low voltage and limits the output current if the power supply voltage for the
main circuit drops to 200 V or below.

This function allows the servomotor to continue operating without stopping for an alarm or without recovery
work even if the power supply voltage drops.

* Provide the control power supply from an uninterruptible power supply (UPS).
» Set the host controller and servo set time so that no torque reference that exceeds the
IMPORTANT specified acceleration will be output when the power supply for the main circuit is
restored.
» Do not limit the torque to values lower than the hold torque for a vertical axis.

o The following environment is required to use this function.

Execution Method
This function can be executed either with the host controller or independently with the SERVOPACK.

Execution with Host Controller

The host controller limits the torque in response to a low-voltage warning.
The limited torque is reset when the low-voltage warning is cleared.

Execution Independently with SERVOPACK

The torque is limited in the SERVOPACK in response to a low-voltage warning.

The SERVOPACK resets the limited torque in the set time when the low-voltage warning is cleared. Pn008.1
is used to specify whether the function is executed with the host controller or independently with the SERVO-
PACK.

Related Parameters

Parameter Meaning When Enabled | Classification
n.00000 A main circuit low voltage is not detected [Factory
setting].
n.O0010 A main circuit low voltage is detected, and the host
Pn008 ) controller limits the torque. After restart Setup

A main circuit low voltage is detected, and the SER-
n.O0020 VOPACK independently limits the torque using

Pn424 and Pn425.
Torque Limit at Main Circuit Voltage Drop [Speed]| [Position]| [Torque] o
Classification
Pn424 Setting Range Setting Unit Factory Setting When Enabled
0to 100 % 50 Immediately Setup
Release Time for Torque Limit at Main Circuit —
Posit
Voltage Drop [Speed] [Position]  [Torque | Classification
Pn425 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 ms 100 Immediately Setup




5.3 Operating Using Speed Control with Analog Voltage Reference

5.3

5.3.1

(1)

Operating Using Speed Control with Analog Voltage
Reference

This section describes the operation in speed control with analog voltage reference.

Select the speed control with the parameter Pn000.

Parameter Meaning When Enabled | Classification

Control mode selection: Speed control (analog volt-

age reference) [Factory setting] After restart Setup

Pn000 (n.O00J00O

Basic Settings for Speed Control

Set the following signal and parameter for speed control with analog voltage reference.

Speed Reference Input

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

Connector

Pin Number e

Type Signal Name

V-REF CNI1-5 Speed Reference Input

Input _
SG CNI1-6 Signal Ground

Input Specifications
Input range: £2 VDC to +10 VDC/rated speed
Maximum allowable input voltage: £12 VDC

<Setting Example>
Pn300 = 600: 6 V input/Motor rated speed [Factory setting]

Speed
Reference
Input

Rotation

Direction Motor Speed SGMAV Servomotor

+6V Forward Rated motor speed 3000 min’!

+1V Forward 1/6 rated motor speed 500 min™!

-3V Reverse 1/2 rated motor speed 1500 min™!

Input Circuit Example

SERVOPACK
1.8 kQ 1/2 W min.
CN1
12V 2kQ V-REFSS
l SG \ 6 Recommended variable resistor: Model 25HP-10B manufactured by
v Sakae Tsushin Kogyo Co., Ltd.

n Operation
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5.3.1 Basic Settings for Speed Control

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

SERVOPACK
Host controller
CN1
Speed reference{ V-REF 55
output terminals
p SG >§
PAO \{ 33
Feedpack . TPAO @
pulse input PBO3( 35
terminals [PBOK 36

i : represents twisted-pair wires.

Note: Always use twisted-pair cable to control noise.
(2) Setting Speed Reference Input Gain

Sets the analog voltage level for the speed reference (V-REF) necessary to operate the servomotor at the rated

speed.
Speed Reference Input Gain [Speed ]| [Position] [Torque | o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
150 to 3000 600
(1.50to SZ’)Ii)éi:)((l))V/rated 0.01 V/rated speed (6.00 V/rated speed) Immediately Setup

Rated motor speed -

: A
Factory setting k 0
12 -8 4 AT

s ,i/ 7 4 8 12
- : i Input voltage (V)
] y + { Rated motor speed

o] The slope is set in Pn300.




5.3 Operating Using Speed Control with Analog Voltage Reference

5.3.2

(1)

Reference Offset Adjustment

In speed control, the servomotor may rotate at a minute speed with an analog voltage reference of 0 V. This
occurs because the reference voltage of the host or external circuit has a minute offset of a few millivolts.

If the servomotor rotates at a minute speed, the offset needs to be eliminated using the offset adjustment func-
tion.

Use either automatic adjustment or manual adjustment. Automatic adjustment uses the automatic adjustment
parameter for analog (speed and torque) reference offset (Fn009). Manual adjustment uses the manual adjust-
ment parameter for speed reference offset (fn00A).

Automatic Adjustment of the Speed Reference Offset

The automatic adjustment of the offset automatically measures the amount of offset and adjusts the reference
voltage.

Reference Reference ’
/7
voltage voltage ’
/7
/
/

Offset automatically
— adjusted in SERVOPACK.

/iofet ¢> .
e
rsepl)‘zgjnce Automatic /7 , rSeFl::reednce
offset L7
adjustment

After completion of the automatic adjustment, the amount of offset is stored in the SERVOPACK.

Adjust the speed reference offset automatically using the following steps.

The speed reference offset must be automatically adjusted with the servo OFF.

D

IMPORTANT

n Operation
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5.3.2 Reference Offset Adjustment

Display after

Step Operation Keys Description
Turn OFF the SERVOPACK, and input the 0 V reference
voltage from the host controller or external circuit.
SERVOPACK  Servomotor
1 oV d
Host £ spee
controller [T > }/r ;
Ow rotation
Servo OFF N (Servo ON)
[ — === ] Press the MODE/SET Key to select the utility function
2 [ Inrnri @
I I_' I_I I—, I_I DE/ET mOde.

Press the UP or the DOWN Key to select Fn009.

Press the DATA/SHIFT Key for approximately one second.

4 _|C|Z " Wi
[ [ (O P [ o rEF_o" is displayed.
- — Press the MODE/SET Key.
5 N1 2 The reference offset is automatically adjusted.
Lhornje MODE/SET When completed, "donE" blinks for approximately one sec-
ond.
6 [ _|C|= ] After "donE" is displayed, "rEF 0" is displayed again.
[ T (I [ B

Press the DATA/SHIFT Key for approximately one second.

’ I,_ 1] [,_II Ij’ "Fn009" is displayed again.

Note: The automatic adjustment of reference offset (Fn009) cannot be used when a position loop has been formed with a
host controller. Use the speed reference offset adjustment manual mode described in (2) Manual Servo Tuning of the
Speed Reference Offset.

(2) Manual Servo Tuning of the Speed Reference Offset
This method adjust the offset inputting the amount of offset.

Use the speed reference offset manual servo tuning (Fn00A) in the following situations:

« If a position loop is formed with the host controller and the error is zeroed when servolock is stopped.
* To deliberately set the offset to some value.
* To check the offset data set in the speed reference offset automatic adjustment mode.

The offset setting range and setting units are as follows:

Speed reference

A ,

Offset adjustment

range Offset Adjustment Range: +15000

(Speed Reference: £750 mV)

Offset setting unit > ﬁ”i'tog Offset Setting Unit
P (Speed Reference: 0.05 mV)
voltage

Adjust the speed reference offset using following steps.
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5.3 Operating Using Speed Control with Analog Voltage Reference

Display after L
Step Operation Keys Description
[ — e == Pa Press the MODE/SET Key to select the utility function
| (FIEIEI) | &
- MDE/ET ’
2 — i Iq Press the UP or the DOWN Key to select Fn00A.
LI ||
[(— T ] Press the DATA/SHIFT Key for approximately one second.
3 (N [
-y I_'I The display shown on the left appears.
4 [ — —lo ] Turn ON the servo ON (/S-ON) signal from the host con-
Il I:{ troller. The display shown on the left appears.
EEEEE Press the DATA/SHIFT Key for less than one second. The
5 I T .7
o speed reference offset amount is displayed.
6 Press the UP or the DOWN Key to adjust the amount of oft-
set.
— — Press the MODE/SET Key for less than one second. The
7 [ '_, I _{ ] display shown on the left appears. Then "don E" blinks on
£ )Y the display, and offset amount is set.
8 — ' lmll; Press the DATA/SHIFT Key for approximately one second.
I~ Iq "Fn0OOA" is displayed again.

5.3.3 Soft Start

The soft start is a function to convert stepped speed reference input into constant acceleration and decelera-
tion. The time can be set separately for acceleration and deceleration.

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

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

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

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

Maximum speed of Servomotor
\‘« N

After soft start

Before soft start

n Operation
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5.3.4 Speed Reference Filter

5.3.4

5-22

Speed reference
Actual (accel/decel) time = —————
Max. speed

Max. speed

Actual

decel time
| 4P|

Actual
accel time

Pn305

Speed Reference Filter

Actual accel/decel time can be calculated with the following equation.

X Soft start time (accel time Pn305/decel time Pn306)

This smoothens the speed reference by applying a first order lag filter to the analog speed reference (V-REF)

input.

Note: A value that is too large, however, will slow down response.

Speed Reference Filter Time Constant [Speed] [Position]| [Torque | o
Classification
Pn307 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 40 .
(0.00 to 655.35 ms) 0.01 ms (0.40 ms) Immediately Setup




5.3 Operating Using Speed Control with Analog Voltage Reference

5.3.5 Zero Clamp Function

The zero clamp function locks the servo when the input voltage of the speed reference (V-REF) drops below
the set speed in the zero clamp level parameter (Pn501) while the zero clamp signal (/P-CON or /ZCLAMP) is
ON. The SERVOPACK internally forms a position loop, ignoring the speed reference.

The servomotor is clamped within one pulse of when the zero clamp function is turned ON, and will still
return to the zero clamp position even if it is forcibly rotated by external force.

The zero clamp function is used for systems where the host controller does not form a position loop for the
speed reference input.

<Terms>

Servo lock: A stopped state of the motor in which a position loop is formed with a position reference of 0.

Host controller

Speed reference

Zero clamp

V-REF

/P-CON
(/ZCLAMP)

When the /ZCLAMP signal is turned ON, a

7 vean 557

r speed reference below the Pn501 setting is detected.

Zero clamp
o| /P-CON

A ———»
(/ZCLAMP)

Stops precisely!

SERVOPACK

CN1
LS

41

V-REF speed reference

Speed

Preset value
for zero clamping — - — 4 ¥ _ _ 4 _ _ _C _ _
Pn501 :

1
T
! i Time
I
JP-CON (ZCLAMP)input ——| Open (OFF)—&10sed (ONID
| | \
Zero clamp is performed. +, OFF %:HGOFF%F
ON 1 ON} 'ON

Adjust the position loop gain in Pn102 if the servomotor oscillates in the zero clamp state. If the gain switch-
ing function is used, adjusting the 2nd position loop gain in Pn106 is required as well. For details, refer to
6.8.6 Switching Gain Settings.

n Operation
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5.3.5 Zero Clamp Function

(1) Signal Setting
B Factory-set Sequence Signal Allocations (Pn50A.0 = 0)
Use the /P-CON signal to switch to the zero clamp state.

Connector 1 .
Type Pin Number Setting Meaning
If the input voltage of the speed reference (V-REF) drops
CN1-41 ON below the set speed in the zero clamp level (Pn501), the zero
Input | /P-CON [Factory setting] clamp function will turn ON.
OFF Turns OFF the zero clamp function.

To use the zero clamp function, set Pn000.1 to A.

Parameter Control Method Inpt}sz'é}nal When Enabled | Classification
Speed control (analog reference)
Pn000 n.O00OAO The zero clamp function uses /P- /P-CON After restart Setup
CON.

Note: If Pn000.1 is set to A, the /P-CON signal cannot be used for any function other than the zero clamp function.

B Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)
Use the /ZCLAMP signal when switching to zero clamp operation.

To use the /ZCLAMP signal, the input signal must be allocated. For details, refer to 3.3.1 Input Circuit Signal

Allocation.
Connector - .
Type Pin Number Setting Meaning
The zero clamp function will be turned ON if the input volt-
CN1-00 ON age of the speed reference (V-REF) drops below the set speed
Input | /ZCLAMP Must be allocated. in the zero clamp level.
OFF Turns OFF the zero clamp function.

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

Parameter Control Method IanL‘Jt Silé;nal When Enabled | Classification
n.00o00O Speed control (analog reference) /ZCLAMP
n.O0030 Internally set speed control (contact /ZCLAMP
reference)
Internally set speed control (contact
n.00040 reference) <=> Speed control (analog |/ZCLAMP

reference)

Internally set speed control (contact
n.O0050 reference) <=> Position control (pulse |/ZCLAMP

Pn000 .
strain reference)

After restart Setup

Internally set speed control (contact

n.0O00O60 reference) <=> Torque control (analog | /ZCLAMP
reference)
n. 0070 Position control (pulse train reference) /ZCLAMP
’ <=> Speed control (analog reference)
n.O0090 Torque control (analog reference) <=> /ZCLAMP

Speed control (analog reference)
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<Supplementary Information>

If Pn000.1 is set to 5, 6, 7, or 9, the zero clamp function will become invalid when the control is changed to

any modes other than speed control.

Set the speed at which to enter zero clamp operation.

Zero Clamp Level [ Speed ]
Classification
Pn501 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 min™! 1 min™! 10 min™! Immediately Setup

Note: Even if a value that exceeds the speed of the servomotor is set, the actual speed will be limited to the maximum

speed of the servomotor.

5.3.6 Encoder Pulse Output
Encoder pulse output shows the feedback of position.
This signal processes the encoder output inside the SERVOPACK and then outputs externally in the pulse
form.
Signals and output phase form are as shown below.
(1) Signals
Signal Connector
i Name Pin Number e RETERS
PAO CN1-33 Encoder output phase A Output pulses per motor rotation set
/PAO CN1-34 Encoder output phase /A in the encoder output pulses (Pn212),
and phase A and phase B are different
Output PBO CNI-35 Encoder output phase B from each other in phase by an elec-
/PBO CN1-36 Encoder output phase /B tric angle of 90°.
PCO CN1-19 Encoder output phase C Pulses that are output once per motor
/PCO CN1-20 Encoder output phase /C rotation.

#  Phase C: Output one pulse per motor rotation.

SERVOPACK

Encoder

These outputs explained here.

Host controller

Phase A (PAO)

Phase B (PBO)

»
»

DATA Frequency]
dividing
circuit

Phase C (PCO)_

(2) Output Phase Form

Forward rotation (phase B leads by 90°)

Reverse rotation (phase A leads by 90° )

e
phaser L | |

Phase B vl

Phase C —r_]—

>t

e

Phase A

Phase C —,_|—

>t

Note: The pulse width of the (Phase C origin pulse) changes according to the setting of the Pn212 and becomes the same

as that for phase A.

Even in reverse rotation mode (Pn000.0 = 1), the output phase form is the same as that for the standard setting

(Pn000.0 = 0).

n Operation
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5.3.7 Encoder Pulse Output Setting

(3) When Using an Absolute Encoder

When absolute encoder is used, add the following signals.

Signal .
Type Name Connector Pin Number Name

SEN CN1-4 SEN Signal Input
SG CN1-2 Signal Ground

Input
BAT (+) CNI1-21 Battery (+)
BAT (-) CN1-22 Battery (-)

Output | SG* CN1-1, CNI1-2 Signal Ground

*  SG (CN1-1, 2): Connect to 0 V on the host controller.

vomotor twice before starting a zero point return. If the configuration prevents the servo-
motor from returning to the zero point, perform a zero point return at a motor speed of

IMPORTANT 600 min! or below. If the motor speed is faster than 600 min™', the phase-C pulse output
may not be output correctly.

0 If using the SERVOPACK'’s phase-C pulse output for a zero point return, rotate the ser-

5.3.7 Encoder Pulse Output Setting

Set the encoder pulse output using the following parameter.

Encoder Output Pulses [Speed | [Position | [Torque | o
Classification
Pn212 Setting Range Setting Unit Factory Setting When Enabled
t6to 1 P/R 2048 After restart Set
A" T restal
1073741824(230) ¢ erres etup

Feedback pulses from the encoder per revolution are divided inside the SERVOPACK by the number set in
this parameter before being output. Set according to the system specifications of the machine or host control-
ler.

According to the encoder resolution, the number of encoder pulses are limited. Set the encoder output pulses
(Pn212) by the following setting unit.

Encoder Output Pulses Setting Unit Encoder Resolution Upper Limit of Servomotor Speed
(P/Rev) (pulse) 13 bits 20 bits (min"")
16 to 2048 1 v v 6000
2049 to 16384 1 v 6000
16386 to 32768 2 v 3000
32772 to 65536 4 v 1500
65544 to 131072 8 v 750
131088 to 262144 16 v 375

Note 1. The setting range varies with the encoder output pulses for the servomotor used.
A parameter setting error alarm (A.041) will occur if the setting is outside the allowable range or does not satisfy
the setting conditions.
2. The upper limit of the pulse frequency is approx. 1.6 Mpps.
The servomotor speed is limited by the setting value of the number of the output pulse for Pn212.
An overspeed alarm (A.511) will occur if the motor speed exceeds the upper limit at the preset number of pulses.

<Setting Example>

Pn212 =25000 (P/Rev) is accepted, but
Pn212 =25001 (P/Rev) is not accepted. The alarm A.041 is output.
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5.3.8

Output Example: When Pn212 = 16 (16-pulse output per one revolution), PAO and PBO are output as shown

below.

Preset value: 16

1 revolution

Speed Coincidence Signal Setting

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

Signal Connector Pin . .
Type Name Number Setting Meaning
ON (close) Speed coincides.
Output |/V-CMP CNI1-25,26 —
OFF (open) Speed does not coincide.

This output signal can be allocated to another output terminal with parameter Pn50E.
Refer to 3.3.3 Output Circuit Signal Allocation.

Speed Coincidence Signal Output Width o
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 speed reference and actual motor speed is below
this setting.

Motor speed

Pn503

<Supplementary Information>

/V-CMP is a speed control output signal. With the factory setting without mapping output terminal in Pn50E,

Reference speed

/V-CMP is output in
this range.

this signal is automatically used as the positioning completed signal /COIN for position control, and it is
always OFF (open) for torque control.

<Example>

min~ ! .

The /V-CMP signal is output at 1900 to 2100 min™! if the Pn503 is set to 100 and the reference speed is 2000

n Operation
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5.4.1 Basic Settings for Position Control Mode

5.4

5.4.1

Operating Using Position Control with Pulse Train Reference

This section describes the operation in position control with pulse train reference.
Select the position control with Pn000.

Parameter Meaning When Enabled | Classification
Pn000 n.0O00O10 Control mode: Position control (pulse train reference) After restart Setup
Block Diagram for Position Control
A block diagram for position control is shown below.
SERVOPACK (in position control)
Pn109 Pn10A
Differ{ o Feed-d L p| 1st order
ential goari"r‘:ar lag filter
Pn200.0 Pn216
Pulse Pn20E Pn217
input x1 + Pn102 Servomotor
> X2 oothingi = = or Ko I Speed || Current
x4 p M
-[ counter loop loop
Encoder > !
pulse T @
output Pn212 T
< Iml Encoder

Basic Settings for Position Control Mode

Set the following signal and parameter for position control with pulse train reference.

Signal Setting
Set the input form for the SERVOPACK using Pn200.0 according to the host controller specifications.

Type Signal Name | Connector Pin Number Name
PULS CN1-7 Reference Pulse Input
Input /PULS CN1-8 Reference Pulse Input
SIGN CN1-11 Sign Input
/SIGN CN1-12 Sign Input

Reference Input Filter for Signals

The noise margin for input signals will drop if an open-collector pulse reference is input. Set Pn200.3 to 1 if
position error occurs due to a reduced noise margin.

Parameter Meaning When Enabled | Classification

Uses the reference input filter for line driver signal.

n.0O00O0 (Maximum reference frequency: 1 Mpps)
[Factory setting]

Pn200 Uses the reference input filter for open-collector sig- After restart Setup

n. 1000 .
nal. (Maximum reference frequency: 200 kpps)

n.2000 Uses the reference input filter for line driver signal.

’ (Maximum reference frequency: 4 Mpps)

Note: « Set Pn200 to n.20000 if the maximum reference frequency exceeds 1 Mpps.
* Use a shielded cable for I/O signals and ground both ends of the shield.
* Connect the shield at the SERVOPACK to the connector shell so that the shield will be connected to the frame

ground (FG) through the connector.
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(83) Connection Example

Applicable line driver: SN75174 manufactured by Texas Instruments Inc., or MC3487 or equivalent

W Line Driver Output

Host controller SERVOPACK
Line driver CN1
PULS ‘l% A PULS L 7 '
CW | | 1209[}]
[prase Al WAL ( 8 N
SIGN 4[% . /N SIGN (11 .
cCcw | :
[Phase B] \/ ; /[SIGN (12 1209[1] fo
! /:\ CLR L 15 Photocoupler
CLR —L\ﬂ 7 ( 50 ] li] V:ni
L/ v IcLR\\ 14 .1
VAl

® i represents twisted-pair wires.

B Open-collector Output

Set limit resistor R1 so the input current, i, falls between 7 mA to 15 mA.

Host controller

SERVOPACK

PULS

Vce
[ —

/PULS ( 8 [1] Eﬂ

7 150Q Photocoupler

fg’ TR

—» A SIGN\( 11 1500 -
( [SIGNA\ 12 1=
E _[T]_F“( LA CIR (15 1500
( /CLR\\ 14 YFh[

5

® i represents twisted-pair wires.

B Example

*When Vcc is 424 V: R1 =2.2 kQ
*When Vce is +12 V: R1 = 1 kQ
* When Vce is +5 V: R1 =180 Q

Note: In case of open-collector outputs,
the signal logic is as follows.

H level input or

When Tr1 is ON .
equivalent

L level input or

When Tr1 is OFF equivalent

n Operation
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5.4.1 Basic Settings for Position Control Mode

The built-in power supply of the SERVOPACK can be used. With an external power supply, a photocoupler
isolation circuit will be used. A non-isolated circuit will be used if the built-in power supply is used.

Host controller SERVOPACK
pLi 3 Tk T 12V
7 Photocoupler
PULS[ 1500 [Il] j
kS IEZ::
T /PULS 8
u PL2:\\ 13
1.5Vor M -
less at ON SIGN % q] giz:;;{
[SIGN\\ 12 R
u PL3\\ 18
15 _
CLR —
/CLR\\ 14 T q] siz::;{_
1 5

* i represents twisted-pair wires.

(4)

Pulse Reference Input Signal Form

Set the pulse reference input signal form using Pn200.0.

Parameter Reference Pulse Form Input Forward Rotation Reverse Rotation
Pulse Reference Reference
Multi-
plier
Sign + pulse train - PULS PULS
n.OO0O0 | (Positive logic) (CN1-7) T (CN1-7)
(Factory setting) ;SéflT-11) Hlevel (Séﬁ:‘-ﬂ) T Llevel
- PULS
n. 0001 CwW pplse + CCW pulse :)éJ'\II_fJ) T Llevel (CN1-7)
(Positive logic) SIGN SIGN L level
ent-ty —JL T L | Nty
n.O00O0O2 X1 00° 90°
- 1 1 PULS PULS
Pn200 |nOOO3 g(\;zo ;l)lhasedp;lflse trgl? with <2 oy — L1 (CNI.T) i
phase differentia siGN [T LI LI sisN LITLIL
n.O0O04 X4 (CN1-11) (CN1-11)
. . - PULS U U U
n.0005 Sign + pulse Fraln (PéJ,\"'fJ) i (CN1-7)
(negative logic) SON | Lleve SN [
(CN1-11) (CN1-1)
- PULS PULS =1
n.0006 - pglse * C,CW pulse (CN1-7) I Hievel (CN1-7)
(negative logic) SIGN SIGN H level
(CN1-11) U uu (CN1-11)
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<Supplementary Information>
The input pulse multiplier can be set for the 2-phase pulse train with 90° phase differential reference pulse form.

Internal

processing

— Forward rotation

PULS I

<+—Reverse rotation

(CN1T-7) :
SIGN !

-

(CN1-11) T_|

!
1

x1 :

(5) Reference Pulse Input Timing

Reference pulse form and input timing are as shown below.

* TR

il

Servomotor movement
reference pulses

Reference Pulse Form Electrical Specifications Remarks
Sign + pulse train input se Tt tl, t2,t3,t7 < 0.025 us Sign (SIGN)
(SIGN + PULS signal) 3 ]):q:/_\—/_\: - t4, 15,16 > 0.5 us H = Forward
Maximum reference fre- | PV Fﬂ s o He 7>0.125 s reference
quency: 4 Mpps* 1 _ L = Reverse

Forward reference Reverse reference T_T - 0 125 IJS
(In case of open-collector ¢ reference
output, maximum refer-
ence frequency: 200 kpps)
CW pulse + CCW pulse i tl, 2 < 0.025 pus
Maximum reference fre- 3> 0.5 us
quency: 4 Mpps* cow — : — | t>0.125
- >0.125 us

(In case of open-collector ow ANV ANAN B

; e T-T=0.125 us
OUtpUt, maximum refer_ Forward reference o fe Reverse reference
ence frequency: 200 kpps)
Two-phase pulse train with . t1 <0.1 us Switching of the
90° phase differential ©2>0.1 s input pulse multi-

Phase A - : .

(phalse A + phase B) Phoce B 120.5us plier mf)de is
Maximum reference fre- | A done with
quency: 4 Mpps* T-1=0.5us Pn200.0 setting.

(In case of open-collector
output, maximum refer-
ence frequency: 200 kpps)

Forward reference
Phase B leads

phase A by 90°

Phase B lags
phase A by 90°

Reverse reference

*  Maximum reference frequency by each multiplier are as follows.
x1 input pulse multiplier: 1 Mpps
X2 input pulse multiplier: 1 Mpps
%3 input pulse multiplier: 1 Mpps

n Operation
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5.4.1 Basic Settings for Position Control Mode

(6) 1/O Signal Timing Example

Input/Output signal timing are as shown below.

Servo ON ON .
, Release '
Baseblock et ’ 2 —rj—
CN1-11 ;
sanepiseran | Lsnnnfinnn o i
CN1-7 -
| '
Encoder pulses [ b M1 1 i :
PBO ; T
] t5 ;
/COIN——— I t4 —1= —l— 16
oIR ' ON ON
v

t1 <36 ms

t2<6 ms

(When Pn506 is set to 0.)
t3>40 ms

t4, t5, 16 < 2ms
t7>20 us

Note 1. The interval from the time the servo ON signal is turned ON until a reference pulse is input is must be at least 40
ms. Otherwise the reference pulse may not be received by the SERVOPACK (t3).

2. The error counter clear signal must be ON for at least 20 s (t7).
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5.4.2

(1)

(2)

(1)

Clear Signal

Set the clear signal and select the reference form using Pn200.1.

Signal Setting

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

<Supplementary Information>
CLR Signal wiring is not required if the clear operation is not needed.
Set the Pn201.1 to 0 and the error pulse is not cleared.

Clear Input Signal Form
Set the clear input signal form using Pn200.1.

Parameter Description Timing When Enabled | Classification
Clears at ON. _I—
Position error pulses do  |CLR glﬁars at
n.00000 not accumulate while the |(CN1-15) |
signal is at ON.

[Factory setting]

. CLR — ] ON
n.O00O10 Clears at the rising edge. | (CN1-15) I

Pn200 Clears here just once. After restart Setup

Clears at OFF.

.. CLR | Clears at
Position error pulses do (CN1-15)
not accumulate while the | OFF
signal is at OFF.

n.0O0020

CLR | OFF
n.00O30 Clears at the falling edge. |(CN1-15) 4

Clears here just once.

The following are executed when the clear operation is enabled.

* The SERVOPACK error counter is set to 0.
* Position loop operation is disabled.

Note: Holding the clear status may cause the servo clamp to stop functioning and the servomotor to rotate slowly due to
drift in the speed loop.

Clear Operation

This parameter determines when the error pulse should be cleared according to the condition of the SERVO-
PACK. Either of three clearing modes can be selected with Pn200.2.

Parameter Description When Enabled | Classification

Clears the error pulse during the baseblock
n.0oO0d (at the Servo OFF and alarm occurred).
[Factory setting]

L Does not clear the error pulse. Clears only with the/ After restart Setup
n.0O0100 .
CLR signal.
n.0200 Clears the error pulse when an alarm occurs.

n Operation
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5.4.3 Electronic Gear

5.4.3 Electronic Gear
(1)

Encoder Resolution

sSGMOV-O00O000000 (Servomotor model)

Serial Encoder Specifications

Symbol Specification Encoder Resolution
A 13-bit incremental 8192
3 20-bit absolute 1048576
D 20-bit incremental 1048576

(2) Electronic Gear
The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to

be set to any value. The minimum position data moving a load is called a reference unit.

When the Electronic Gear
Is Not Used

When the Electronic Gear Is Used

Workpiece Workpiece
I;l Reference unit: 1um
D:ﬂ]/// 7 | | I:':ﬂ]/ 7 . v s o o |
A S N A L

Encoder resolution X
(20-bit): 1048576

Encoder resolution .
(20-bit): 1048576 Ball screw pitch: 6 mm

Ball screw pitch: 6 mm

To move a workpiece 10 mm: To move a workpiece 10 mm using reference units:

1 revolution is 6 mm. Therefore,

10 + 6 =1.6666 revolutions

1048576 pulses is 1 revolution. Therefore,
1.6666 x 1048576 = 1746928 pulses

1746928 pulses are input as reference pulses.
The equation must be calculated at the

host controller.

The reference unit is 1 um. Therefore,

to move the workpiece 10 mm (10000 um),
1 pulse = 1 um, so

10000/1=10000 pulses.

Input 10000 pulses as reference pulses.

Electric Gear Ratio

3)

Set the electric gear ratio using Pn20E and Pn210.

Electronic Gear Ratio (Numerator)

Classification

Pn20E Setting Range Setting Unit Factory Setting When Enabled
1to 1073741824
© 30 - 4 After restart Setup
27)
Electronic Gear Ratio (Denominator) o
Classification
Pn210 Setting Range Setting Unit Factory Setting When Enabled
1to 1073741824
© (230) - 1 After restart Setup

If the deceleration ratio of the motor and the load shaft is given as n/m where m is the rotation of the motor and

n is the rotation of the load shaft,
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(4)

Electronic gear ratio: E = Pn20E _ Encoder resolution X =z
A Pn210 Travel distance per load n

shaft revolution (reference units)

If the electronic gear ratio is outside this range, a parameter setting error (A.040) will be
output, and the SERVOPACK will not operate properly. In this case, modify the load con-
IMPORTANT figuration or reference unit.

o Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 1000

Procedure for Setting the Electronic Gear Ratio

Set value electric gear differs depending on the machine specifications. Use the following procedure to set the

electronic gear ratio.

Step Operation
1 Check machine specifications.
Check the deceleration ratio, ball screw pitch, and pulley diameter.
2 Check the encoder resolution.

Check the encoder resolution for the servomotor used.

Determine the reference unit used.
3 Determine the reference unit from the host controller, considering the
machine specifications and positioning accuracy.

Calculate the travel distance per load shaft revolution.
4 Calculate the number of reference units necessary to turn the load shaft one
revolution based on the previously determined reference units.

Calculate the electronic gear ratio.
Use the electronic gear ratio equation to calculate the ratio (B/A).

Set parameters.
Set parameters Pn20E and Pn210 using the calculated values.

(5) Electronic Gear Ratio Equation

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

Servomotor W
n

“—>
Reference pulse | g @‘ Position] [Speed Pitch = P (mm/rev)
A TR e e 152
AQ (mm/P) m
AQ (mm/P) : Reference unit Pc (P/rev)
Pc(P/rev) : Encoder resolution
P (mm/rev) : Ball screw pitch
M. Gear ratio
n
nxP B
A4 X (T) =PG xm
(2): PG xmxAQ _ PG m Set A and B with the following parameters.
A nxp _P_ " [A]:Pn210 [BJ: Pn20E

n Operation
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5.4.4 Smoothing

(6) Electronic Gear Ratio Setting Examples

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

Step Operation

Load Configuration

Ball Screw

Disc Table

Belt and Pulley

Reference unit: 0.001 mm
Load shaft

20-bit encoder Ball screw

Reference unit: 0.01°

Gear ratio:

100 : 1

Load shaft 20-bit encoder

Reference unit: 0.005 mm
Load shaft

Gear ratio \
50 : 1

Pully diameter:
100 mm

20-bit encoder

1 Check machine specifica-
tions.

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

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

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

* Gear ratio: 50/1

Check the encoder reso-

2 . 20-bit 20-bit 20-bit
lution.
Determine the reference | Reference unit: 0.001 mm . o Reference unit: 0.005 mm
3 . Reference unit: 0.01
unit used. (1 um) (5 um)
Calculate the travel dis-
4 |tance per load shaft revo- | 6 mm/0.001 mm=6000 360°/0.01°=36000 314 mm/0.005 mm=62800
lution.
g |Caleulatetheclectronic g 1048576 1 |B _ 1048576 100 |B 1048576 50
gear ratio. A~ 6000 I |A " 36000 I [A 7 628000 1
Pn20E: 1048576 Pn20E: 104857600 Pn20E: 52428800
6 | Set parameters.
Pn210: 6000 Pn210: 36000 Pn210: 62800

5.4.4 Smoothing

Applying a filter to a reference pulse input, this function provides smooth servomotor operation in the follow-

ing cases.

* When the host controller that outputs a reference cannot perform acceleration/deceleration processing.

* When the reference pulse frequency is too low.

* When the reference electronic gear ratio is too high (i.e., 10 times or more).
Note: This function does not affect the travel distance (i.e., the number of pulses).

Related Parameters

Set the following filter-related parameters.

Position Reference Acceleration/Deceleration Time [Position]
Constant [Posiion ] Classification
Pn216 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 * .
0(0.0
(010 6553.5 ms) 0.1 ms (0.0 ms) Immediately Setup
Average Movement Time of Position Reference o
Classification
Pn217 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 * .
0(0.0
(0.0 o 1000.0 ms) 0.1 ms (0.0 ms) Immediately Setup

#  When set to 0, a filter becomes ineffective.

@

IMPORTANT

While the motor is rotating, changes in Pn216 or Pn217 will not be reflected. The
changes will be effective after the motor comes to a stop with no reference pulse input.
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<Supplementary Information>

The difference between the position reference acceleration/deceleration time constant (Pn216) and the position reference

movement averaging time (Pn217) is shown below.

Acceleration/Deceleration Filter

Average Movement Time Filter

Before filter applied
After filter applied

100%|---~

63.2% [ ---1-

L

Pn216

Response waveform for stepwise input

100%

Before filter applied
After filter applied

) : t

Pn217 Pn217

Response waveform for stepwise input

Before filter applied
After filter applied

t

Response waveform for ramp reference input

n Operation
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5.4.5 Positioning Completed Output Signal

5.4.5

Positioning Completed Output Signal

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

If the difference between the number of reference pulses from the host controller and the movement of the ser-
vomotor (the number of position error pulses) drops below the set value in the parameter, the positioning com-
pletion signal will be output.

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

Signal Connector .
Type Name Pin Number Output Status Close Meaning
R ON (close Positioning has been completed.
Output | /COIN CN1-25,26 . ( ) — g. 0
[Factory setting] OFF (open) Positioning is not completed.

* This output signal can be allocated to another output terminal with PnSOE. Refer to 3.3.3 Ousput Circuit Signal
Allocation.

« If the servomotor is used with the factory settings, the function will be automatically set to /V-CMP while in
speed control mode and always OFF while in torque control mode.

Positioning Completed Width o
Classification
Pn522 Setting Range Setting Unit Factory Setting When Enabled
0 to 1073741824(230) Reference unit 7 Immediately Setup

* Set the number of error pulses in reference units (the number of input pulses defined using the electronic

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

Reference Servomotor
Speed { N speed
Pn522

Error pulse
(Un008)  |feeeeeeeee®eeeeeeezez )

: t :
/COIN i L ON (close) is effective.
(CN1-25)

Note: Too large a value at this parameter may output only a small error during low-speed operation that will cause the
/COIN signal to be output continuously.

<Supplementary Information>
If a servo gain is set that keeps the position error small when the positioning completed width is small, use
Pn207 =3 to change output timing for the COIN signal.

Parameter Name Meaning When Enabled | Classification

When the absolute value of the posi-
n.0O000O tion error is below the positioning
completed width setting.

When the absolute value of the posi-
tion error is below the positioning

n. 1000 /COIN Output | completed width setting, and the refer-
Timing ence after applying the position refer-
ence filter is 0.

Pn207 After restart Setup

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

n.2000
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5.4.6 Positioning Near Signal

The host controller receives the positioning near signal prior to confirming the positioning-completed signal,
and performs the following operating sequence after positioning has been completed to shorten the time

required for operation.

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

Signal Connector . .
Type Name Pin Number Setting Meaning
The servomotor has reached a point near to
Outout NEAR Must be allocated ON (close) positioning completed.
utpu ust be allocate
P OFF (open) The servomotor has not reached a point near
P to positioning completed.

The output terminal must be allocated with Pn510 in order to use Positioning Near signal. Refer to 3.3.3 Output Circuit

Signal Allocation for details.

NEAR Signal Width o
Classification
Pn524 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824(239) Reference unit 1073741824 Immediately Setup

* Set the number of error pulses in reference units (the number of input pulses defined using the electronic

gear.)
* The positioning near (/NEAR) signal is output when the difference (error) between the number of reference

pulses output by the host controller and the travel distance of the servomotor is less than the value set in this
parameter.

Reference
C - Servomotor
s / speed

—Pn524 —Pn522
Error pulse /‘ ______________ l ______

Speed

oS
INEAR i)
ICOIN |
Note: Normally, the setting should be larger than that for the positioning completed width (Pn522).

n Operation
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5.4.7 Reference Pulse Inhibit Function

5.4.7 Reference Pulse Inhibit Function
This function inhibits the SERVOPACK from counting input pulses during position control. The servomotor
remains locked (clamped) while pulse are inhibited.

<Terms>
Servo lock: A stopped state of the motor in which a position loop is formed with a position reference of 0.

SERVOPACK

[0

Pn000 = n.O0O10O

¥ OFF +
Ref Ise —
eference puise Pn000 = n.O0BO \_Fl—' Error

| ON - | counter

/P-CON /P-CON (/INHIBIT)
(INHIBIT) — )

Feedback pulse

(1) Signal Setting
B Factory-set Sequence Signal Allocations (Pn50A.0 = 0)
Use the /P-CON signal to switch to the reference pulse inhibit function.

Signal Connector ' :
Type Name Pin Number Setting Meaning
ON Turns ON the INHIBIT function to inhibit the SER-
CN1-41 VOPACK from counting reference pulses.
Input | /P-CON N .
[Factory setting] OFF Turns OFF the INHIBIT function to count reference
pulses.

To use the reference pulse inhibit function, set Pn000.1 to B.

Parameter Control Method IanLIJtSzié;nal When Enabled | Classification

The INHIBIT function in position

D n.L0BO control mode uses /P-CON.

/P-CON After restart Setup

Note: If Pn000.1 is set to B, the /P-CON signal cannot be used for any function other than the reference pulse inhibit func-
tion.

B Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)
Use the /INHIBIT signal to switch to the reference pulse inhibit function.

To use the /INHIBIT signal, the input signal must be allocated. For details, refer to 3.3.1 Input Circuit Signal
Allocations to Input Terminals.

<Supplementary Information>
Reference pulse inhibit function is effective only with position control.

Signal Connector . .
Type Name Pin Number Setting Meaning
ON Turns ON the INHIBIT function to inhibit the SER-
Inout | /INHIBIT CN1-00 VOPACK from counting reference pulses.
npu
P Must be allocated. OFF Turns OFF the INHIBIT function to count reference
pulses.

To use the reference pulse inhibit function, set Pn000.1to 1, 5, 7 or 9.
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Parameter Control Method IanL'Jt Silé;nal When Enabled | Classification
n.O00O10 Position control (pulse train reference) | /INHIBIT
Internal set speed control (contact ref-
n.O0050 erence)<>Position control (pulse train | /INHIBIT
reference)
Pn000 Position control (pulse train refer- After restart Setup
n.O00O70 ence)<>Speed control (analog refer- | /INHIBIT
ence)
Position control (pulse train refer-
n.O00O80 ence)<>Torque control (analog refer- | /INHIBIT
ence)

n Operation
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5.5.1 Basic Settings for Torque Control Mode

5.5 Operating Using Torque Control with Analog Voltage
Reference

This section describes the operation in torque control with analog voltage reference.

Input the torque reference using analog voltage reference and control the SERVOPACK operation with the
torque in proportion to the input voltage.

Select the torque control with analog voltage reference with Pn000.

Parameter Meaning When Enabled | Classification

Control mode: Torque control (analog voltage refer-

Pn000 n.O00O20
ence)

After restart Setup

5.5.1 Basic Settings for Torque Control Mode
Set the following signal and parameter for torque control with analog voltage reference.
(1) Signal Setting

Set the following input signals.

Type Signal Name I:’ci:r?rlllnuerﬁtt;)e:r Name
Inout T-REF CNI1-9 Torque Reference Input
npu
P SG CNI1-10 Signal Ground for Torque Reference Input

Input Specifications:

* Input range: +1 to £10 VDC/rated torque
* Max. allowable input voltage: 12 VDC Reference torque (%)
* The voltage input range can be changed with Pn400.

300

200
100 -

4 1
~flo 34

8 12
Input voltage (V)

Factory setting
4100

Set the slope
with Pn400.

<Input Circuit Example>

Use twisted-pair wires as a countermeasure against noise.
Variable resistor example: Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

SERVOPACK

470 Q 1/2 W min.

* i represents twisted-pair wires.

<Supplementary Information>
¢ Checking the Internal Torque Reference
Use the following method to check the internal torque reference.

1.With the panel operator:
Use the Monitor Mode (Un002). Refer to Chapter 8 Monitor Modes (UnOLJ).

2.With an analog monitor:
The internal torque reference can also be checked with an analog monitor. Refer to 6.1.3 Monitoring Ana-
log Signals.
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(2) Parameter Setting

This sets the analog voltage level for the torque reference (T-REF) that is necessary to operate the servomotor
at the rated torque.

5.5.2

(1)

Torque Reference Input Gain [Speed]| [Position] [Torque | o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 30
(1.0 to 10.0 V/rated 0.1 V/rated torque (3.0 Virated torque) Immediately Setup
torque)
<Example>
Pn400 = 30: The servomotor operates at the rated torque with 3V _ = _ __ _ _ _
. . Reference torque (V)
input [factory setting]. 1
Pn400 = 100: The servomotor operates at the rated torque with 10 V Rated torque 41— A
input. Factory setting 1
, 12 -8 \4 | -]
Pn400 = 20: The servomotor operates at the rated torque with 2 V L w— — é ™
input. S \4 /| Input voltage (V)
‘ ' Rated torque

Adjustment of Reference Offset

In torque control, the servomotor may rotate at a minute speed with an analog voltage reference of 0 V. This
occurs because the reference voltage of the host controller or external circuit has a minute offset of a few mil-
livolts. It is called "offset".

If the servomotor rotates at a minute speed, the offset needs to be eliminated with the offset adjustment func-
tion.

Use either automatic adjustment or manual adjustment. Automatic adjustment uses the automatic adjustment
parameter for analog (speed and torque) reference offset (Fn009). Manual adjustment uses the manual adjust-
ment parameter for torque reference offset (Fn00B).

Automatic Adjustment of Torque Reference Offset

The automatic adjustment of torque reference offset (Fn009) automatically measures the offset and adjusts the
reference voltage.

Reference yoltage Reference yoltage ~
/7
/ )
s
/
/

/ .

— ¢> ,,
Automatic 7
Torque offset e

reference adjustment

Offset automatically
| adjusted in SERVOPACK.

Torque
reference

After completion of the steps adjustment, the amount of offset is stored in the SERVOPACK.

Use the following steps for automatic adjustment of the torque reference offset.

Automatic adjustment of the analog reference offset must be performed with the servo
OFF.

D

IMPORTANT

n Operation
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5.5.2 Adjustment of Reference Offset

Display after L
Step Operation Keys Description
Turn OFF the SERVOPACK, and input the 0 V reference
voltage from the host controller or external circuit.
SERVOPACK  Servomotor
1
Host 0 }/ speed
controller roferen<® » \?/rt'
Ow rotation
Servo OFF N (Servo ON)
p— py o p— 68 Press the MODE/SET Key to select the utility function
o |[(c]-[AlAm) | e o
U ) 5] (S [N ==
— T —1 — Press the UP or the DOWN Key to select Fn009.
3 I i Ijl
[ ) [
= N Press the DATA/SHIFT Key for approximately one sec-
4 el Pl Fd n " .
il [ [l B ond. "rEF_o" is displayed.
| —) Press the MODE/SET Key.
5 ol ,’: 99 The reference offset is automatically adjusted.
When completed, "donE" blinks for approximately one
second.
5 I 3 After "donE" is displayed, "rEF o" is displayed again.
| O
- Sl Press the DATA/SHIFT Key for approximately one sec-
7 __ " " . :
Il (1 (1T j 2 ond. "Fn009" is displayed again.

Note: The automatic adjustment of reference offset (Fn009) cannot be used when a position loop has been formed with the

host controller. In this case, use the manual servo tuning of torque reference offset described in (2) Manual
Adjustment of Reference Offset.

Manual Adjustment of Reference Offset

This mode adjusts the offset by inputting the amount of torque reference offset directly.

Manual servo tuning of the torque reference offset (Fn00B) is used in the following cases.

« If a loop is formed with the host controller and the error is zeroed when servolock is stopped.
* To deliberately set the offset to some value.
« To check the offset data that was set in the automatic adjustment mode of the torque reference offset.

The offset adjustment range and setting units are as follows:

Torque reference

Offset adjustment
range

A

A

Offset setting unit

5-44

> Analog
input
voltage

Offset Adjustment Range: -128 to +127

(Torque reference: -1881.6 mV to +1866.9 mV)

Offset Setting Unit
Torque reference: 1 = 14.7 mV
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5.5.3

Use the following steps to manually adjust the torque reference offset.

Display after L
Step Operation Keys Description
- =TT @ Press the MODE/SET Key to select the utility function
1 _ ] e mode.
' ’_' '_I ’_, ’—I MDE/ET
— T — Press the UP or the DOWN Key to select Fn00B.
| _[m[r Y
2 —
[ (A (] () [ ] ]
— — ) Press the DATA/SHIFT Key for approximately one sec-
3 -, 'I: — I—,’ ond. The display shown on the left appears.
4 — | A ) Turn ON the servo ON (/S-ON) signal. The display shown
| Il on the left appears.
=IalT=TA 3 Press the DATA/SHIFT Key for less than one second. The
5 o
T [ A U TA/ torque reference offset amount is displayed.
Press the UP or the DOWN Key to adjust the amount of
6 offset.
— —) Press the DATA/SHIFT Key for less than one second.
7 || ,’: — '—,, The display shown on the left appears.
g Then "donE" blinks on the display, and offset amount is
set.
- 1T ) Press the DATA/SHIFT Key for approximately one sec-
8 o " " . .
'l (w1 (1 (] (] 1 o ond. "Fn00b" is displayed again.

Speed Limit in Torque Control

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

A servomotor in torque control is controlled by the specified torque output, 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
may out run the torque of the machine and the speed of the motor may increase greatly. If that may occur, use

this function to limit the speed.

Note: If the control speed is not within the limit, the function tries to return the speed within the limit using a negative
feedback of torque in proportion to the difference from the limited speed. Therefore, the actual limit value of motor

speed depends on the load conditions of the motor.

With No Speed Limit

With Speed Limit

Motor speed

Danger of damage due to
excessive equipment speed.
Maximum speedf[--------

Speed
,// Safe operation with
/ speed limit.
Speed limit —-------,
t

Refer to the following parameters for speed limit.

n Operation
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5.5.3 Speed Limit in Torque Control

(1) Signals Output during Servomotor Speed Limit

(2)

(4)

5-46

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

Signal Connector .
i Name Pin Number e bl
ON (close) Servomotor speed limit being applied.
Output /VLT Must be allocated — . .
OFF (open) Servomotor speed limit not being applied.

For use, this output signal must be allocated with Pn50F. For details, refer to 3.3.3 Output Circuit Signal Allo-

cation.

Speed Limit Mode Selection (Torque Limit Option)
Select the speed limit mode with Pn002.

Parameter Meaning When Enabled | Classification
n.C00I000 Uses the value set in Pn407 as the speed limit (internal
’ speed limit function).
Pn002 Uses V-REF (CN1-5, 6) as an external speed limit After restart Setup
n.O010 input. Applies a speed limit using the input voltage of
’ V-REF and the setting in Pn300 (external speed limit
function).

Internal Speed Limit Function

If the internal speed limit function is selected in Pn002, set the limit of the maximum speed of the motor in

Pn407.

The limit of the speed in Pn408 can be selected from the maximum speed of the motor or the overspeed detec-

tion speed.

Pn407

Speed Limit During Torque Control L
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 10000 Immediately Setup

Note: « The setting in this parameter is enabled when Pn002.1 is set to 0.
* The servomotor’s maximum speed will be used when the setting in this parameter exceeds the maximum speed of
the servomotor used.

Parameter Meaning When Enabled | Classification
Use the smaller value between maximum motor rota-
n.000Oo00O tion number and the value of Pn407 as speed limit
Pn408 value. After restart Setup
n 0010 Use the smaller value between excessive speed detec-
’ tion speed and the value of Pn407 as speed limit value.

External Speed Limit Function

If the external speed limit function is selected in Pn002, set the V-REF input signal and Pn300.

Signal Connector
RS Name Pin Number DD
Inout V-REF CN1-5 External Speed Limit Input
npu
P SG CN1-6 Signal Ground

Inputs an analog voltage reference as the servomotor speed limit value during torque control.
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<Supplementary Information>

* The smaller value of the speed limit input from the V-REF on the Pn407 (Speed Limit during Torque Con-

trol) is enabled when Pn002.1 is set to 0.
* The setting in Pn300 determines the voltage level to be input as the limit value. Polarity has no effect.

Speed Reference Input Gain

[ Speed |

[Position | [Torque |

When Enabled

Classification

Pn300 Setting Range Setting Unit Factory Setting
150 to 3000 600
(1.50 tosli)ég((i))V/rated 0.01 V/rated speed (6.00 V/rated speed) Immediately Setup

n Operation
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5.6.1 Basic Settings for Speed Control with an Internally Set Speed

5.6 Operating Using Speed Control with an Internally Set Speed

This function allows speed control operation by externally selecting an input signal from among three servo-
motor speed settings made in advance with parameters in the SERVOPACK. Since controlling a speed with a
parameter inside the SERVOPACK, there is no need for an external speed of pulse generator.

SERVOPACK
Internally set speed
/P-CON (/SPD-D) — ::1N1 paramefers Servomotor
_ - SPEED1 Pn301——  Speed
Contactinputs < /P-CL (SPD-A) —_ 145 |~ ISPEED2 Pn302 eferenge @
. |SPEED3 Pn303|—— :
IN-CL (SPD-B) ~_ 46 | ! :

5.6.1 Basic Settings for Speed Control with an Internally Set Speed
Set the following signal and parameter for speed control with an internally set speed.
(1) Signal Setting

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

Signal Connector

Type Name Pin Number il

/P-CON CN1-41
(/SPD-D) Must be allocated

Switches the servomotor rotation direction.

/P-CL CN1-45 .
Input Selects the internally set speed.

(/SPD-A) Must be allocated

/N-CL CN1-46

Selects the internally set speed.

(/SPD-B) Must be allocated

(2) Speed Control with an Internally Set Speed Selection

Select the speed control with an internally set speed with Pn000.

Parameter Meaning When Enabled | Classification

Control mode: Internally set speed control (contact ref-
erence)

Pn000 n.O00O30 After restart Setup
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(3) Parameter Setting

Set the internally set speed with Pn301, Pn302 and Pn303.

Internally Set Speed 1 o
Classification
Pn301 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min™! 100 Immediately Setup
Internally Set Speed 2 [ Speed |
Y P Classification
Pn302 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min-! 200 Immediately Setup
Internally Set Speed 3 [ Speed |
y P Classification
Pn303 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min™! 300 Immediately Setup

Note: The maximum speed of the servomotor is used whenever the value exceeds the maximum speed is set in the Pn301
to Pn303.

(4) Operating Using an Internally Set Speed

Use ON/OFF combinations of the following input signals to operate with the internally set speeds. Following
two kinds of input signals are available.

B Using input signals P-CON, /P-CL, /N-CL [factory setting]

Input Signal Motor
Rotation Speed
/P-CON /P-CL /N-CL Direction

OFF OFF Stops at 0 of the internally set speed.

OFF ON Pn301: Internally Set Speed 1 (SPEED1)
OFF Forward

ON ON Pn302: Internally Set Speed 2 (SPEED2)

ON OFF Pn303: Internally Set Speed 3 (SPEED3)

OFF OFF Stops at 0 of the internally set speed.

OFF ON Pn301: Internally Set Speed 1 (SPEED1)
ON Reverse

ON ON Pn302: Internally Set Speed 2 (SPEED2)

ON OFF Pn303: Internally Set Speed 3 (SPEED3)

B Using input signals /SPD-D, /SPD-A, /SPD-B

Input Signal Motor
Rotation Speed
/SPD-D /SPD-A /SPD-B Direction

OFF OFF Stops at 0 of the internally set speed.

OFF ON Pn301: Internally Set Speed 1 (SPEED1)
OFF Forward

ON ON Pn302: Internally Set Speed 2 (SPEED2)

ON OFF Pn303: Internally Set Speed 3 (SPEED3)

OFF OFF Stops at 0 of the internally set speed.

OFF ON Pn301: Internally Set Speed 1 (SPEED1)
ON Reverse

ON ON Pn302: Internally Set Speed 2 (SPEED2)

ON OFF Pn303: Internally Set Speed 3 (SPEED3)

n Operation
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5.6.2 Example of Operating with Internally Set Speed

<Supplementary Information>
When Pn000.1 =4, 5, or 6, and both /P-CL and /N-CL are OFF, the control mode can be switched.

Example:
Pn000.1 = 5: Internally set speed selection (contact reference) < Position control (pulse train reference)

B Factory-set Sequence Signal Allocations: (Pn50A.0 = 0)

Input Signal
Speed
/P-CL IN-CL
OFF OFF Pulse train reference input (position control)
OFF ON Pn301: Internally Set Speed 1 (SPEED1)
ON ON Pn302: Internally Set Speed 2 (SPEED2)
ON OFF Pn303: Internally Set Speed 3 (SPEED3)

B Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)

Input Signal
Speed
/SPD-A /SPD-B /C-SEL
OFF OFF OFF Stops at 0 of the Internally Set Speed
OFF ON OFF Pn301: Internally Set Speed 1 (SPEED1)
ON ON OFF Pn302: Internally Set Speed 2 (SPEED2)
ON OFF OFF Pn303: Internally Set Speed 3 (SPEED3)
- - ON Pulse train reference input (position control)

Note: Allocate /C-SEL signal to switch the control mode. For details, refer to 3.3.1 Input Circuit Signal Allocation to Input
Terminals.

5.6.2 Example of Operating with Internally Set Speed

Operating example of speed control with internally set speed is as shown below.
This example combines speed control with internally set speed with soft start function.
The shock that results when the speed is changed can be reduced by using the soft start function.

Servomotor speed

- 3rd speed
TOPEEDS Acceleration/deceleration are
+SPEED2 2nd speed done for the soft start times set in
Pn305 and Pn306.
1st speed
+SPEED1

0

-SPEED1 1st speed

I
-SPEED2

2nd speed

-SPEED3

! |
| |
| |
| !
! |
! |
| |
| 1 |
1 ] [}
I ] 1
] | Brd speed
| 1 |
| | |
| | I
I | |

I I
|

[P-CLUSPD-A) ==5rF OFF ' ON ON l OFF OFFI ON ON I OFF
| [} ]

I | I
IN-CL (/SPD-B) I ! ' |
OFF ON oN OFF OFF OoN oN OFF 1 OFF
I ) I
I | | | |

1 L
| ! OFF | OFF I OFF | OFF L_ON

, ON I ON | ON

/P-CON(/SPD-D)
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o

IMPORTANT

* When Pn000.1 = 5 (Internally set speed control < Position control), the soft start
function will operate only when selecting the internally set speed. The soft start func-
tion cannot be used with pulse reference input.

» When switching to pulse reference input during operation at either of the three speeds
(1st speed to 3rd speed), the pulse reference will not be received by the SERVO-
PACK until after the positioning completed (/COIN) signal is output. Always begin the
output of the pulse reference from the host controller after the positioning completed
(/COIN) signal is output from the SERVOPACK.

Signal Timing in Position Control

Motor speed

0 min-*

Decelerating tc%a stop

/COIN

Pulse reference

I
—>r—e 1 \

/P-CL OFF ON ON ! OFF : OFF
T T

/N-CL ON ! ON ! OFF . .1 OFF I ON
! ! Switching t

Selected speed | 1stspeed 2nd speed]  3rd speed |«—» Pulse reference | 1st speed
t1>2ms

Note 1. The soft start function is used in the above figure.
2. The tl value is not affected by whether the soft start function is used.
A maximum delay of 2 ms occurs in loading /P-CL and /N-CL.
3. The speed is decelerated for the time set in Pn306, and the speed control will be
changed to the position control after the motor comes to a stop.
4. The position control can be changed to the speed control while the motor is
rotating.

n Operation
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5.7.1 Combination of Control Modes

5.7

Control Selection

SERVOPACK can switch the control mode. Select the control mode with Pn000.

5.7.1 Combination of Control Modes
The following combinations of control modes can be selected with Pn000.
Parameter Combination of Control Modes When Enabled | Classification

Internally set speed control (contact reference) <

n.00O40
Speed control (analog voltage reference)

n.0050 Inte.rr}ally set speed contrql (contact reference) <
Position control (pulse train reference)
Internally set speed control (contact reference) <

n.00O60
Torque control (analog voltage reference)
Position control (pulse train reference) < Speed con-

Pn000 n.0070 trol (analog voltage reference) After restart Setup

n.00so Position control (pulse train reference) < Torque con-
trol (analog voltage reference)

n.0000900 Torque control (analog voltage reference) < Speed
control (analog voltage reference)

n.O0OAO Uses /P-CON for zero clamp function.

n.O0OBO Uses /P-CON for reference pulse inhibit function.

5.7.2 Switching Internally Set Speed Control (Pn000.1 = 4, 5, or 6)

Conditions for switching in internally set speed control are as shown below.

Factory-set Sequence Signal Allocations (Pn50A.0 = 0)

The control mode can be switched when both /P-CL and /N-CL signals are OFF (high level).

Allocate the /C-SEL to an input terminal to change modes with the /C-SEL signal.

Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)

Tvoe Signal Connector Settin Pn000 Setting and Control Mode
YP€ | Name | Pin Number g 040 —S0ED —
Input | /C-SEL Must be ON Speed Position Torque
allocated OFF Internally set speed | Internally set speed | Internally set speed

Note: To use the /C-SEL signal, the input signal must be allocated. For details, refer to 3.3.1 Input Circuit Signal Alloca-
tion.



5.7 Control Selection

5.7.3 Switching Other Than Internally Set Speed Control

(Pn000.1=7, 8,9, A, or B)

Use the following signals to switch control modes. The control modes switch depending on the signal status as
shown below.

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

Pn000 Setting and Control Mode

Signal Connector .
Type . Settin
yP Name | Pin Number 9 [Oo7o [ nOden | nOoon | nOOAD | nOOBO
ON Speed Torque Speed Zero INHIBIT
Input |/P-CON | CNI1-41 clamp
OFF Position Position Torque Speed Position
(2) Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)
i Pn000 Setting and Control Mode
Type Signal Connector Setting 9
Name | Pin Number n.0O070 | n.OO8O | n.OO90 | n.OOAO | n.OOBO
ON Speed Torque Speed Can not be | Cannot be
/C-SEL . .
OFF Position Position Torque switched. | switched.
ON C be |C be |C b Zero C b
annot be annot be annot be clam annot be
Inout /ZCLAMP Must be switched. switched. switched. P switched.
P allocated OFF Speed
Reference
ON Cannotbe |Cannotbe |Cannotbe |Cannotbe |Pulse
/INHIBIT switched. |switched. |switched. |switched. |inhibited
OFF Position

n Operation
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5.8.1 Internal Torque Limit

5.8 Limiting Torque

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

Limiting Method ‘ot Reference
Description Section

Internal torque limit Always limits torque by setting the parameter. 5.8.1

External torque limit Limits torque by input signal from the host controller. 5.8.2

Torque limiting by analog

Assigns a torque limit by analog voltage reference. 5.8.3
voltage reference

External torque limit + Torque
limiting by analog voltage ref-
erence

Combines torque limiting by an external input and by analog volt-

584
age reference.

5.8.1 Internal Torque Limit

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

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

Alalog Monitor Output

No Internal Torque Limit

(Maximum Torque Can Be Output) Internal Torque Limit

A A

| | PN403 ---ssmmmmsrsssmnnssesnns e

5 Pn402 <
Kt ) Speed o Speed
Maximum torque Limiting torque

—+Y
+

The setting unit is a percentage of rated torque.

Note 1. Too small a torque limit setting will result in insufficient torque during acceleration and deceleration.
2. The maximum torque of the servomotor is used whenever the value exceeds the maximum torque is set. (factory
setting is 800%: maximum torque)
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5.8.2

External Torque Limit

Use this function to limit torque by inputting a signal from the host controller at a specific times during
machine operation, such as forced stop or hold operations for robot workpieces.

(1) Input Signals
Signal Connector " . .
Type Name Pin Number Setting Meaning Limit value
ON Forward external torque limit ON The value set in Pn402 or Pn404
CN1-45 (whichever is smaller)
Input |/P-CL . —
[Factory setting] Forward external torque limit
OFF Pn402
OFF
ON Reverse external torque limit ON The_value setin Pn403 or Pn405
CN1-46 (whichever is smaller)
Input | /N-CL . —
[Factory setting] Reverse external torque limit
OFF OFF Pn403

Note: When using external torque limit, make sure that there are no other signals allocated to the same terminals as /P-CL
and /N-CL. When multiple signals are allocated to the same terminal, the signals are handled with OR logic, which

affects the ON/OFF state of the other signals. Refer to 3.3.1 Input Circuit Signal Allocation.
(2) Related Parameters

Set the following parameters for external torque limit.

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

Note: Setting unit is percentage to the servomotor rated torque. (Rated torque limits 100 %).

n Operation
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5.8.3 Torque Limiting Using an Analog Voltage Reference

(3) Changes in Output Torque during External Torque Limiting

Changes in output torque when external torque limit is set to 800% are as shown below.

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

/P-CL (Forward external torque limit input)
IN-CL Status
OFF ON
Pn403—- - ------------o oo Pn403 - - == - - - -
Torque Torque,
OFF 0 0
/ Pn4o4
\—/ Speed
/N-CL (ReVerSe Pn402—---=-=====-===-“““““----- Pn402— - - = - === === mm e e o=
external torque
limit input) P P03 - - e
Torque, Torque
[IIVT\T: SO > P05 - === === - - >
ON 0 | 0 |
/ PR404 femmd o
\_/ Speed Speed
Pnd02- - - --------------ooo Pnd02------------------ooo- -

5.8.3 Torque Limiting Using an Analog Voltage Reference

Torque limiting by analog voltage reference limits torque by assigning a torque limit in an analog voltage to
the T-REF terminals (CN1-9 and 10). This function can be used only during speed or position control, not dur-
ing torque control.

The following chart shows when the torque limiting using an analog voltage reference in the speed control.

SERVOPACK
Torque limit ——>REF [prgoo T-REF filter P415 P02
value ¢ n
N . Speed loop
Speed — V-REF | pn300 ’ » gain = —»Torque
- Integral +£ [ (Pn100)
reference nteg reference
time
constant
(Pn101) |_
Pn403
Speed feedback Torque limit value

<Supplementary Information>

There is no polarity in the input voltage of the analog voltage reference for torque limiting. The absolute val-
ues of both + and - voltages are input, and a torque limit value corresponding to that absolute value is applied
in the forward and reverse direction.
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(1) Input Signals
Use the following input signals to limit a torque by analog voltage reference.
Type Signal Name PQonnector Name
in Number
Input T-REF CN1-9 Torque reference input
SG CNI1-10 Signal ground for torque reference input

The torque limit input gain is set with Pn400. Refer to 5.5.1 Basic Settings for Torque Control Mode.

Input Specifications
* Input range: =1 VDC to 10 VDC/rated torque

* Maximum allowable input voltage: £12 VDC

(2) Related

Parameter

Set the following parameter for torque limit by analog voltage reference.

Classification

Parameter Meaning When Enabled
Pn002 n. 0004 Speed control option: Uses _th(? T—REF terminal to be After restart Setup
used as an external torque limit input.

T-REF Filter Time Constant

[Speed | [Position | [Torque ]

Classification

Pn415

Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0 .
(0 to 655.35 ms) 0.01 ms (0.00 ms) Immediately Setup

5.8.4 Torque Limiting Using an External Torque Limit and Analog Voltage
Reference

This function can be used to combine torque limiting by an external input and by analog voltage reference.

When /P-CL (or /N-CL) is ON, either the torque limit by analog voltage reference or the setting in Pn404 (or
Pn405) will be applied as the torque limit, whichever is smaller.

SERVOPACK
/P-CL—>
/IN-CL—>
Torque limit —»-REF 5 400 | T-REF filter Pn415 ——————
value Pn402
V. V Vy
Pn404
. . [Speedioop (/P-CL: ON)
Speed —YREFpn3gg . »0— 9ain —sTorque
reference - Llntegral T (Pn100) reference
time /
constant
(Pn101) Pn403
Pn405 Torque limit value
(/N-CL: ON)

Note: This function cannot be used during torque control since the torque limit by analog voltage reference is input from

Speed feedback

T-REF (CN1-9, 10).
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5.8.4 Torque Limiting Using an External Torque Limit and Analog Voltage Reference

(1) Input Signals

Use the following input signals to limit a torque by external torque limit and analog voltage reference.

Type Signal Name P(i:r?rll\lnuen:tt?er r Name
Inout T-REF CNI1-9 Torque reference input
npu
P SG CNI1-10 Signal ground for torque reference input

The torque limit input gain is set with Pn400. Refer to 5.5.1 Basic Settings for Torque Control Mode.

Input Specifications

¢ Input range: =1 VDC to 10 VDC/rated torque

* Maximum allowable input voltage: £12 VDC

Signal Connector . . _
Type Name Pin Number Setting Meaning Limit Value
The analog voltage reference
ON Forward external torque limit ON | limit or the value set in Pn402 or
Input | /P-CL CN1-45 . Pn404 (whichever is smaller)
[Factory setting] 5 wpr— r—
orward external torque limi
OFF OFF Pn402
The analog voltage reference
ON Reverse external torque limit ON | limit or the value set in Pn403 or
Input | /N-CL CN1-46 . Pn405 (whichever is smaller)
[Factory setting] 1 =
OFF lg);\l/:erse external torque limit Pnd03

Note: When using the torque limit by external torque limit and analog voltage reference, make sure that there are no other
signals allocated to the same terminals as /P-CL and /N-CL. When multiple signals are allocated to the same termi-
nal, the signals are handled with OR logic, which affects the ON/OFF state of the other signals. Refer to 3.3.1 Input
Circuit Signal Allocation.

(2) Related Parameters

Set the following parameters for torque limit by external torque limit and analog voltage reference.

Parameter Meaning When Enabled | Classification
Speed control option: When /P-CL or /N-CL is
Pn002 n.O00O0O3 enabled, the T-REF terminal is used as the external After restart Setup
torque limit input.
Forward External Torque Limit [Speed] [Position]| [Torque] | Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled S
ety
0 to 800 1% 100 Immediately P
Reverse External Torque Limit [Speed| [Position | [Torque] | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled S
ety
0 to 800 1% 100 Immediately P

Note: Setting unit is percentage to the servomotor rated torque. (Rated torque limits 100%).

T-REF Filter Time Constant [Speed| [Position | [Torque] _—
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0 .
(0 to 655.35 ms) 0.01 ms (0.00 ms) Immediately Setup
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5.8.5 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 (close) Servomotor output torque is being lim-
Output /CLT Must be allocated ited.
OFF (open) Torque is not being limited.

For the allocation method, refer to 3.3.1 Input Circuit Signal Allocation.

n Operation
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5.9.1 Encoder Resolutions

5.9

5.9.1

Absolute Encoders

If a motor with an absolute encoder is used, a system to detect the absolute position can be made in the host
controller. Consequently, operation can be performed without zero point return operation immediately after

the power is turned ON.
The output range of multiturn data for the -V series absolute detection system differs
o from that for conventional systems (15-bit encoder and 12-bit encoder). When an infinite
length positioning system of the conventional type is to be configured with the -V

IMPORTANT

series, be sure to make the following system modification.

Output Range
Absolu_lt_e Sneder Resolution | of Multiturg Action when Limit Is Exceeded
ype Data
» When the upper limit (+99999) is exceeded
X Series in the forward direction, the multiturn data
SGD 12-bit -99999 to is 0.
SGDA 15-bit + 99999 » When the lower limit (-99999) is exceeded
SGDB in the reverse direction, the multiturn data
is 0.
» When the upper limit (+32767) is exceeded
>-II, =-1II Series in the forward direction, the multiturn data
SGDM 17-bit -32768 to is -32768.*
SGDH + 32767 » When the lower limit (-32767) is exceeded
SGDS in the reverse direction, the multiturn data
is +32768.*
» When the upper limit (+32767) is exceeded
in the forward direction, the multiturn data
. . -32768 to is -32768.*
Z-V Series 20-bit +32767 « When the lower limit (-32767) is exceeded
in the reverse direction, the multiturn data
is +32768.*

#  The action differs when the Multiturn Limit Setting (Pn205) is changed.

Encoder Resolutions

The following table shows the encoder resolutions for each servomotor model.

Servomotor Model

Encoder Resolution

SGMJV

13-bit

SGMAV / SGMJV / SGMGV / SGMCS

20-bit

<Supplementary Information>

Absolute encoder can be used as an incremental encoder by setting with Pn002.

Parameter Meaning When Enabled | Classification
n.000000 Use the gbsolute encoder as an absolute encoder. (Fac-
Pn002 tory setting) After restart Setup
n.O0100O Use the absolute encoder as an incremental encoder.

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

encoder.




5.9 Absolute Encoders

5.9.2 Standard Connection Diagram for an Absolute Encoder and Setting the SEN
Signal
A standard connection example for a servomotor with an absolute encoder, the SERVOPACK, and host con-

troller is shown below.

The SEN signal must be set for the SERVOPACK to output absolute data. For details, refer to (2) Setting the
SEN Signal.

Standard Connection Diagram

(1)

The following diagram shows the standard connections for an absolute encoder.

Host controller SERVOPACK Encoder
-~ [CN2]
+5: : |, sen L) CT
7406 SG \4'7 . 2
ov+ BAT(+) 1 | 21
L+ [ "/
Battery T_- BAT(-) '/ ! 22
Serial interface | - driver PAO | 33
circuit | /PAQ ! /1 34
P PBOY
Up/down PBO '/ 35
counter PCO\:/ : 36
4 /PCO__ /| ;g
Clear SG | ¢4
; 1 1

Applicable line driver: * # : Represents twisted-pair wires.

Texas Instruments's SN75175 or KM3486

Terminating resistance R: 220 to 470 Q Note: Set the SEN signal to low level when the main

circuit power to the SERVOPACK is turned OFF.

Note: The connection cable models and wiring pin numbers depend on the servomotor.

(2) Setting the SEN Signal

+ Maintain the high level for at least 1.3 seconds when the SEN signal is turned OFF
o and then ON, as shown in the figure below.
SEN signal
IMPORTANT
OFF ON (high level) OFF | ON
1.3 s min.
T— 15 ms min.
» SEN Signal cannot be received during Servo ON.
: Connector . .
Type Signal Name Pin Number Setting Meaning
OFF (low level) Input when power is turned ON
Input SEN CNI1-4 -
ON (high level) Input at absolute data request
For the details of the absolute data} reception sequence, refer Host controller SERVOPACK
t0 5.9.6 Absolute Encoder Reception Sequence.
T SEN 41000
Note 1. After turning the power ON, turn ON the SEN signal after/ High lovel,
ALM signal is turned ON and then OFF. 7406 or equivalent outtm 47k ] | O1WF
2. When the SEN signal changes from low level to high level, ovv | sG v oV

the multiturn data and initial incremental pulses are output.
Until these operations have been completed, the motor
cannot be operated regardless of the status of the servo

ON. The panel operator display will also remain "bb."

We recommend a PNP transistor.
Signal levels

High: 4.0 V min., Low: 0.8 V max.

n Operation

5-61



5-62

5 Operation

5.9.3 Absolute Encoder Data Backup

5.9.3 Absolute Encoder Data Backup

In order for the absolute encoder to retain position data when the power is turned OFF, the data must be
backed up by a battery.

) PROHIBITED

» Do not install the battery at both the host controller and the SERVOPACK.

It is dangerous because a loop circuit between the batteries is set up. Install the battery in the host controller or SER-
VOPACK.

(1) Battery Provided for SERVOPACK
1. Open the battery case cover.
2. Mount the battery (JZSP-BAO1) as shown below.

To the SERVOPACK

<>
Encoder Cable
=
|!

3. Close the battery case cover.

Close the cover.

~

(2) Installing the Battery at the Host Controller

Prepare following the host controller specification. Use an ER6VC3 battery (3.6 V, 200 mAh: manufactured
by Toshiba Battery Co., Ltd.) or an equivalent.



5.9 Absolute Encoders

5.94

Encoder Battery Alarm (A. 830)

If the battery voltage drops to approximately 2.7 V, an encoder battery alarm (A.830) or encoder battery warn-
ing (A.930) will be displayed.

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

Use Pn008 to set either an alarm (A830) or a warning (A.930).

Parameter Meaning When Enabled | Classification
n.ooco Outputs the alarm A.830 when the battery voltage
drops. (Factory setting)
Pn008 . After restart Setup
Outputs the warning A.930 when the battery voltage
n.O00O0O1 drops

* [f Pn008.0 is set to 0, alarm detection will be enabled for 4 seconds after the ALM signal turns ON when the
power is turned ON.
Note: No alarm will be displayed even if the battery is disconnected after 4 seconds.

* The battery voltage will be always monitored if Pn008.0 is set to 1.

ON (open)
Control m ON (open)
POWer - orp (close)
ALM i f -
1 Max5s 4s !
—P—>
I I :
i ! Battery '
Alarm A.830 :  voltage being
(Pn008.0 = 0) ! ' \monitored
i |
i i
Warning A.930 i i Battery voltage
(Pn008.0 = 1) being monitored

(1) Battery Replacement Procedure

1. Turn ON only the SERVOPACK control power supply.
2. Replace the battery.

3. After replacing the battery, turn OFF the SERVOPACK power to cancel the absolute encoder battery alarm
(A.830).

4. Turn ON the SERVOPACK power back again.

5. Check that the error display is cancelled and it operates without any problems.

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

5.9.5

(1)

Absolute Encoder Setup

/\ CAUTION

« If the absolute value encoder is initialized, multiturn data will be set to 0 and the reference position of the
machine system will change.
If the machine is operated in this state, the machine may move unexpectedly and injury, death, or machine
damage may result. Be sufficiently careful when initializing the absolute encoder.

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
* To set the absolute encoder multiturn data to 0

Setup the absolute encoder with Fn008.

Precautions on Setup

* Encoder setup operation is only possible when the servo is OFF.

« If the following absolute encoder alarms are displayed, cancel the alarm by using the same method as the
setup (initializing). They cannot be canceled with the SERVOPACK alarm reset input signal (/ALM-RST).

* Encoder backup error alarm (A.810)
* Encoder checksum error alarm (A.820)

* Any other alarms that monitor the inside of the encoder should be canceled by turning OFF the power, then
canceling the alarm.

Procedure for Setup

Follow the steps below to setup the absolute encoder.

Display after

i Operation

Keys Description

1 | 'mlimlln ] @ Press the MODE/SET Key to select the utility function
= —9 mode.

MODE/SET

Press the UP or the DOWN Key to select Fn008.

Press the DATA/SHIFT Key for approximately one second.

kl ]l ) DTA/ The display shown on the left appears.
—T—T— — Continue pressing the UP Key until "PGCLS5" is displayed.
4 ey *If there is a mistake in the key operation, "nO_OP" will
L (] Ay [y o ) blink for approximately one second. Start the operation
from the beginning.
— a8 Press the MODE/SET Key. The absolute encoder is initial-
5 n_1_|Z Q ized.
e DE/ET When completed, "donE" blinks for approximately one sec-
ond.

6 e "PGCLS5" is displayed again.
[ (] [y [y g
7 [ e o ] Press the DATA/SHIFT Key for approximately one second.
[ ] (N] [] ] 9—Q |"Fn008" is displayed again.
- DATA/4

8 Turn OFF the power, and then turn it ON again to make the setting valid.




5.9 Absolute Encoders

5.9.6

(1)

Absolute Encoder Reception Sequence
The sequence in which the SERVOPACK receives outputs from the absolute encoder and transmits them to
host device is shown below.

Outline of Absolute Signals

The serial data, pulses, etc., of the absolute encoder that are output from the SERVOPACK are output from the
PAO, PBO, and PCO signals as shown below.

SERVOPACK
<—— SEN
(£ 2T P [ Dividing MilaSEEEN
| Serial data | Btz «PBO
pulse conversion
PCO
Signal Name Status Contents
At initialization Serial data
PAO Initial incremental pulses
Normal time Incremental pulses
At initialization Initial incremental pulses
PBO -
Normal time Incremental pulses
PCO Always Origin pulses

(2) Absolute Encoder Transmission Sequence and Contents

B Absolute Encoder Transmission Sequence

1. Set the SEN signal at ON (high level).

2. After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental pulse up/down
counter to zero.

3. Receive eight bytes of serial data.
4. The system enters a normal incremental operation state about 400 ms after the last serial data is received.

SEN signal Rotation count
- serial data

PAO  Undefined J

Inital Incremental pulses
incremental A
ulses

, (Phase A) E(Phase A)
Initial Y Incremental pulses

incremental
pulses

60 ms min. (Phase B) |(Phase B)
<90 ms typ.
50 ms ’V | About 15 ms 400 ms max.

[ I
|—1 to 3 ms !
Serial data:

Indicates how many turns the motor shaft has made from the reference position (position specified at setup).

n Operation
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5.9.6 Absolute Encoder Reception Sequence

Initial incremental pulses:
Outputs pulses at the same pulse rate as when the motor shaft rotates from the origin to the current position at

about 1250 min™! (for 17 bits when the encoder output pulse is at the factory setting)

Reference position (setup) Current position
Coordinate -1 0 \/ +1 +2 Y +3
value T T Y T T T
I I I I I I I
| -1 0 | +1 | 1 +2 |
vaet | xR TP |
I I T T ] N I
| | | 14 b |
: I T N VR :
I | ol ] ] =1 I
Final absolute data P\, is calculated by following formula.
Pg=M X R+P(
Py=Pg-Pg
Signal Meaning
Pe Current value read by encoder
M Multiturn data (rotation count data)
Po Number of initial incremental pulses
Ps Number of initial incremental pulses read at setup (This is saved and controlled by the host control-
ler.)
Ms Multiturn data read at setup
Ps’ Initial incremental pulses read at setup
Pwm Current value required for the user’s system.
R Number of pulses per encoder revolution (pulse count after dividing, value of Pn212)
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(3) Detailed Signal Specifications

Refer to the following detailed signal specifications.

B PAO Serial Data Specifications

The number of revolutions is output in five digits.

Data Transfer Start-stop Synchronization (ASYNC)
Method
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character coder ASCII 7-bit coder
Data format 8 characters, as shown below.
o T g g R

09000 1010 1
T Data T LStop bit

Start bit Even parity

Note:

* Data is "P+00000" (CR) or "P-00000" (CR) when the number of revolutions is zero.

 The revolution range is "+32767" to "-32768." When this range is exceeded, the data
changes from "+32767" to "-32678" or from "-32678" to "+32767." When changing multi-
turn limit, the range changes. For details, refer to 5.9.7 Multiturn Limit Setting.

B Incremental Pulses and Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which provide absolute data are first divided
by the frequency divider inside the SERVOPACK and then output.

For details, refer to 5.3.6 Encoder Pulse Output.

Forward rotation Reverse rotation

PhaSeA_l_l_'—I_l_ PhaSeA_l_l_'—I_l_
Phase B o
Tl T L ppase— LT LT
! Phase C !
—_— t

Phase C
> t
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5.9.7 Multiturn Limit Setting

(4) Transferring Alarm Contents

If an absolute encoder is used, the contents of alarms detected by the SERVOPACK can be transmitted in
serial data to the host controller from the PAO output when the SEN signal changes to low level from high

level.

Note: SEN signal cannot be received during Servo ON.

Output example of alarm contents are as shown below.

SEN Signal High level v

Error detection

Low level

| el

Digital Operator

A5 10

f
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Display or b b Overspeed

Incremental pulse Serial Data
PAO p
Serial Data Serial Data Format

I

Yo
“‘A” "L “M”Upper 2 digits “.” “CR”

5.9.7 Multiturn Limit Setting

/\ WARNING

unintentionally can be dangerous.

» The multiturn limit value must be changed only for special applications. Changing it inappropriately or

The parameter for the multiturn limit setting sets the upper limit for the multiturn data from the encoder when
using an absolute encoder. When the rotation amount exceeds this setting, the encoder rotation amount returns

to 0.
Multiturn Limit Setting [Speed | [Position] [Torque | o
Classification
Pn205 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 Rev 65535 After restart Setup

Note 1. This parameter is valid when the absolute encoder is used.
2. The range of the multiturn data will vary when this parameter is set to anything other than the factory setting.

Factory Setting (= 65535)

Without Factory Setting (#65535)

Reverse
+32767 Forward direction

Multiturn
data V

-32768 No. of rotations —»

Pn205 setting value

Reverse
Forward direction
T — direction
Multiturn
data
0

No. of rotations —
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5.9.8

* When Set to Anything Other than the Factory Setting Position detection

(# 65535)

1. When the motor rotates in the reverse direction with the
multiturn data at 0, the multiturn data will change to the set-

(Revolution counter)

ting of Pn205. Detection amount
2. When the motor rotates in the forward direction with the
2;11;1:11;1611;1(1) %ata at the Pn205 setting, the multiturn data will 3 > Iiositionl (Absolute encoder)

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

Travel distance/motor = 1 revolution

Multiturn Limit Disagreement Alarm (A.CCO0)

When the multiturn limit set value is changed with parameter Pn205, an alarm A.CCO (multiturn limit dis-

agreement) will be displayed.

Alarm .
Display Alarm Name Alarm Code Output Meaning
Multiturn Limit Dis- | ALO1 ALO2 ALO3 | Different multiturn limits have been set in the
A.CCO
agreement ON(L) | OFF(H) | ON (L) encoder and SERVOPACK.

If this alarm is displayed, perform the operation described below and change the multiturn limit value in the
encoder to the value set in Pn205.

Step Dg&laar);tiagt:r Keys Description
1 f i 'mlimlin] ] @ Press the MODE/SET Key to select the utility function
— — de.
I I_' I—I I—, I—I MODE/SET mode
2 II: r II:II II :II Press the UP or DOWN Key to select Fn013.
3 f |l T T Y ] @5 Press the DATA/SHIFT Key for approximately one second.
gz = ©—Q | The display shown on the left appears.
\ — 1= 1= ) DATA/4
- — Press the MODE/SET Key. The multiturn limit setting in
4 _ | the absolute encoder is changed.
] (] ) [ MODE/SET When the setting is completed, "donE" blinks for approxi-
mately one second.
5 II:I II:I ':I II: II_ "PGSEt" is displayed again.
6 [ I_ 1| Press the DATA/SHIFT Key for approximately one second.
=l 1 "Fn013" is displayed again.

7 | Turn OFF the power, and then turn it ON again to make the setting valid.
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5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2, and ALO3)

5.10

5.10.1

(2)

Output Signals Used in All Control Modes
This section explains other output signals that are not directly related to any specific control mode.

Use these signals according to the application needs, e.g., for machine protection.

Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALOA1,
ALO2, and ALO3)

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

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

Configure an external circuit so that this alarm output turns OFF the main circuit power
o supply for the SERVOPACK whenever an error occurs.
IMPORTANT
Signal Connector . .
Type Name Pin Number Setting Meaning
OFF (close) Normal SERVOPACK status
Output ALM CN-31, 32
ON (open) SERVOPACK alarm status

Alarm Code Output Signals (ALO1, ALO2, and ALO3)
The ON/OFF combination of these signals specifies the type of alarm detected by the SERVOPACK.

Use these signals as required to display the contents of the alarm at the host.

For details, refer to 10.1.1 List of Alarms.

Type Signal Name Pci;r?rl]\lnuerﬁtt?;r Meaning
ALO1 CN1-37 Alarm code output
Outout ALO2 CN1-38 Alarm code output
utpu
P ALO3 CN1-39 Alarm code output
SG CNI1-1 Signal ground for alarm code output




5.10 Output Signals Used in All Control Modes

3)

Alarm Reset Method

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

o Be sure to eliminate the cause before resetting the alarm.

IMPORTANT

Resetting Alarms by Turning ON the /ALM-RST Signal (High Level to Low Level)

Connector Pin

Number BTG

Type Signal Name

Input /ALM-RST CN1-44 Alarm reset

Note 1. The /ALM-RST signal will not always reset encoder-related alarms. If an alarm cannot be reset with /ALM-RST,
cycle the control power supply.
2. The /ALM-RST signal cannot be set so that it is always enabled by assigning an external input signal. Reset
alarms by turning ON the /ALM-RST signal (high level to low level).

<Supplementary Information>

The /ALM-RST signal can be allocated to another output terminal using PnSOE. For details, refer to 3.3.3 Out-
put Circuit Signal Allocation.

Resetting Alarms Using the Panel Operator

Simultaneously press the UP and the DOWN Keys on the panel operator.

Resetting Alarms Using the Digital Operator
Press the ALARM RESET Key on the digital operator.

5.10.2 Warning Output Signal (/WARN)

(1)

(2)

This signal is output if a warning, such an overload alarm (A.710) or regenerative overload alarm (A.320),
occurs.

Signal Specifications

Type ﬁ'g;il Co',llnuenﬁfé rP'n Setting Meaning
ON (close) Normal status
Output |/WARN | Must be allocated .
OFF (open) Warning status

Note: The /WARN signal must be allocated. For details, refer to 3.3.3 Output Circuit Signal Allocation.
Related Parameters

Set the output method for alarm codes using the following parameter.

For details on alarm codes, refer to 5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals
(ALO1, ALO2, and ALO3).

Parameter Meaning When Enabled | Classification

Outputs alarm codes alone for alarm codes ALOI,
ALO2 and ALO3.

Pn001 Outputs both alarm and warning codes for alarm codes | After restart Setup
n. 1000 ALO1, ALO2 and ALO3, and outputs an alarm code
when an alarm occurs.

n.0000

n Operation
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5.10.3 Rotation Detection Output Signal (/TGON)

5.10.3 Rotation Detection Output Signal (/TGON)

(1)

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

The status of the signal can be checked with the panel operator or digital operator.

the same terminal. If they are allocated to the same terminal, an OR of the signals will be
output and if the /TGON signal is turned ON (low level) by a falling vertical axis, the

IMPORTANT brake may not turn OFF (high level). Always allocate /TGON and /BK to different termi-
nals.

0 Do not allocate the motor rotation detection signal (/TGON) and the brake signal (/BK) to

Signal Specifications

Signal Connector Pin . .
Type Name Number Setting Meaning
ON (close) Seryomptor is rotating (motor speed is above the
CN1-27, 28 setting in Pn502.)
OQutput | /TGON T - - ;
[Factory setting] OFF (open) Servomotor is rotating (motor speed is below the
P setting in Pn502.)

<Supplementary Information>

The /TGON signal can be allocated to another output terminal using Pn50E. For details, refer to 3.3.3 Output
Circuit Signal Allocation.

Related Parameters

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

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

5.10.4 Servo Ready Output Signal (/S-RDY)

This signal is output when the SERVOPACK is ready to accept the servo ON signal, i.e., the main circuit
power supply is ON with no servo alarms.

# [fan absolute encoder is used, the output of absolute value data to the host must have been completed when the SEN
signal is ON (high level) before /S-RDY is output.

Signal Specifications

Signal Connector Pin " .
Type Name Number Setting Meaning
R ON (close Servo is ready.
Output |/s-RDY |EN1-29:30 (close) Ay
[Factory setting] OFF (open) Servo is not ready.

<Supplementary Information>

The /S-RDY signal can be allocated to another output terminal using Pn50E. For details, refer to 3.3.3 Output
Circuit Signal Allocation.



5.11 Safety Function

5.11 Safety Function

The safety function is incorporated in the SERVOPACK to reduce the risk associated with the machine by pro-
tecting workers from injury and by securing safe machine operation. Especially when working in hazardous
areas inside the safeguard, as for machine maintenance, it can be used to avoid adverse machine movement.

5.11.1 Hard Wire Base Block (HWBB) Function

The Hard Wire Base Block function (hereinafter referred to as HWBB function) is a safety function designed
to baseblock the motor (shut off the motor current) by using the hardwired circuits: Each circuit for two chan-
nel input signals blocks the run signal to turn off the power module, and the motor current is shut off. (Refer to

the diagram below.)

Power supply
24-V power supply
Switch -
Control circuit
T JHWBB1+ |4 SERVOPACK Run signal
Fuse Tl |_
| 239
| )| Block —B—
| JHWBB1- |3 - L
|
/HWBB2+| g \ |
& — L [ 71
|5L1§ti~)1 C—)| Block
HWBB2- |5 - |_ Power module

<]_<
I—e

(1) Risk Assessment

Perform risk assessment for the system and confirm that the safety requirements with the following standards
are fulfilled before using the HWBB function.

ENO954 Category3
IEC61508 SIL2

The following risks can be estimated even if the HWBB function is used. These risks must be included in the
risk assessment.

* The motor will rotate in an application where external force is applied to the motor (for example, gravity on
the vertical axis). Take measures to secure the motor, such as installing a mechanical brake.
*» The motor may move within the electric angle of 180 degrees in case of the power module failure, etc. The
number of rotations or movement distance depends on the motor type as shown below.
Rotary motor: 1/6 rotation max. (rotation angle at the motor shaft)
Direct-drive motor:1/20 rotation max. (rotation angle at the motor shaft)
Linear motor: 30 mm max.
* The HWBB function does not shut off the power to the servodrive or electrically isolates it. Take measures
to shut off the power to the servodrive when performing maintenance on it, etc.
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5.11.1 Hard Wire Base Block (HWBB) Function

5-74

(2)

(4)

Hard Wire Base Block (HWBB) State

The SERVOPACK will be in the following state if the HWBB function operates. If the ' HWBB1 or /HWBB2
signal is OFF, the HWBB function will operate and the SERVOPACK will enter a hard wire baseblock
(HWBB) state.

/HWBB1
/HWBB2 ON o
/S-ON ON OFF
StEtReVO PACK Ope rating X BB state X HWBB state

Resetting the HWBB State

Usually, after a baseblock state is set (servomotor turned OFF) with the servo OFF command, the SERVO-
PACK will enter an HWBB state with the /HWBB1 and /HWBB?2 signals turned OFF. By turning /HWBBI
and /HWBB2 signals ON in this state, the SERVOPACK will enter a baseblock (BB) state and can accept the
servo ON command.

JHWBB1
JHWBB2 ON ON
/S-ON OFF : ON
ERVOPACK ; ;
State OPAC HWBB state x BB state X Operating

If the ' HWBBI1 and /HWBB?2 signals are OFF and the servo ON command is input, the HWBB state will be
maintained after the /HWBB1 and /HWBB?2 signals are turned ON.

Input the servo OFF command and set the SERVOPACK to BB state. Then input the servo ON command
again.

/HWBB1
/HWBB2 OFF ON
/S-ON ON OFF ON
SEZVOPACK HWBB state X BB state X Operating

Note 1. Ifthe SERVOPACK is set to BB state with the main power supply turn OFF, the HWBB state will be maintained
until the servo OFF command is input.
2. The HWBB state cannot be reset if the /S-ON signal is set to be constantly enabled in the /S-ON signal allocation
(Pn50A.1). Do not make this setting if the HWBB function is being used.

Error Detection in HWBB Signal

If only the / HWBB1 or /HWBB?2 signal is input, an A.Eb1 alarm (Safety Function Signal Input Timing Error)
will be occur unless the other signal is input within 10 seconds. This makes it possible to detect failures, such
as disconnection of the HWBB signals.

Note: The A.Ebl alarm (Safety Function Signal Input Timing Error) is not related to the safety function. Keep this in mind
in the system design.



5.11 Safety Function

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

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

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

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

B Connection Example for Input Signals (HWBB Signals)

24 V power
supply Svlﬂch SERVOPACK
_ JHWBB1+
Fuse

/HWBB1-

/HWBB2+

/HWBB2-

"

B Specifications of Input Signals (HWBB Signals)

Type fllagr?ma; Pin Number State Meaning
CN8-4 ON Normal operation
/HWBB1 : h f ; ine the h ; Py
CN8-3 OFF Requires the HWBB function by using the hardwired cir
cuits.
Input .
CN8-6 ON Normal operation
/HWBB2 CN8-5 OFF Requires the HWBB function by using the hardwired cir-
cuits.

The input signals (HWBB signals) have the following electrical characteristics.

Items Characteristics Remarks
Internal impedance 3.3kQ
Operation movable voltage
range +11 Vto+25V
. . Time from the ' HWBB1 and /HWBB?2 signals are OFF to
Maximum delay time 20 ms the HWBB function operates.

Note: Use a relay or switch that has micro-current contacts.
If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB?2 input signals on the two channels,
power supply to the motor will be turned OFF within 20 ms (see below).

Within 20 ms
/HWBB1
/HWBB2 ON OFF
SERVOPACK
State Normal operation HWBB state

Note: The OFF status is not recognized if the ' HWBB1 and /HWBB?2 signals are 0.5 ms or shorter.

n Operation
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5.11.1 Hard Wire Base Block (HWBB) Function

(6)

Operation with Utility Functions
The HWBB function works while the SERVOPACK operates in utility function mode.

If any of the following utility functions is being used with the /' HWBB1 and /HWBB?2 signals turned OFF, the
SERVOPACK cannot be operated by turning ON the /HWBB1 and /HWBB?2 signals. Cancel the utility func-
tion first, and then set the SERVOPACK to the utility function mode again and restart operation.

* JOG operation (Fn002)

* Origin search (Fn003)

* Program JOG operation (Fn004)

* Advanced autotuning (Fn201)

* EasyFFT (Fn206)

+ Automatic offset-adjustment of motor current detection signal (Fn0OE)

Servo Ready Output (/S-RDY)

The servo ON command will not be accepted in the HWBB state. Therefore, the servo ready output will turn
OFF.

The servo ready output will turn ON if the /S-ON signal is turned OFF (set to BB state) when both the /
HWBBI1 and /HWBB2 signals are ON.

The following diagram shows an example where the main circuit is turned power ON, the SEN signal is turned
ON (with an absolute encoder), and no servo alarm occurs.

HWBB1 ON OFF ON
/HWBB2
/S-ON ON OFF
SERVOPACK —\ :
State Operating ! HWBB state ' BB state
/S-RDY ON OFF ON

Brake Signal (/BK)

When the /HWBB1 or /HWBB?2 signal is OFF and the HWBB function operates, the brake signal (/BK) will
turn OFF. At that time, Pn506 (Brake Reference - Servo OFF Delay Time) will be disabled. Therefore, the ser-
vomotor may be moved by external force until the actual brake becomes effective after the brake signal (/BK)
turns ON.

Note: The brake signal output is not related to safety functions. Be sure to design the system so that the system will not be
put into danger if the brake signal fails in the HWBB state. Moreover, if a servomotor with a brake is used, keep in
mind that the brake for the servomotor is used only to stop the motor from moving and it cannot be used to brake the
motor.

Dynamic Brake

If the dynamic brake is enabled in Pn001.0 (stopping method after servo OFF), the servomotor will come to a
stop under the control of the dynamic brake when the HWBB function works while the ' HWBB1 or /HWBB2
signal is OFF.

Note: The dynamic brake is not related to safety function. Be sure to design the system so that the system will not be put
into danger if the servomotor coasts to a stop in the HWBB state. Usually, use a sequence in which the HWBB state
occurs after the servomotor is stopped using a command.



5.11 Safety Function

/\ CAUTION

If the application frequently uses the HWBB function, do not use the dynamic brake to stop the motor, or otherwise
element deterioration in the SERVOPACK may result. Use a sequence in which the HWBB state occurs after the ser-

vomotor has come to a stop.

(10) Position Error Clear Section
A position error in the HWBB state is cleared according to the setting in Pn200.2 for the clear operation selec-

tion.

If Pn200.2 is set to 1 (i.e., the position error is not cleared for position control), the position error pulses will
be accumulated unless the position reference from the host is canceled in the HWBB state, and the following

condition may result.
* A position error pulse overflow alarm (A.d00) occurs.
» If the servo is turned ON after changing from HWBB state to BB state, the motor will move for the accumu-

lated position error.

Therefore, stop the position reference through the host while in HWBB state. If Pn200.2 is set to 1 (i.e., the
position error is not cleared), input the clear (CLR) signal while in HWBB or BB state to clear the position

C1ITOor.

5.11.2 External Device Monitor (EDM1)

The external device monitor (EDM1) functions to monitor failures in the HWBB function. Connect the moni-
tor to feedback signals to the safety unit. The relation of the EDM1, /HWBBI1, and /HWBB?2 signals is shown

below.
Signal Logic When both /HWBBI and /
Name HWBB?2 signals are OFF,
/HWBB1  |ON ON OFF OFF EDMI signal turns ON.
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

W Failure Detection Signal for EDM1 Signal

Detection of failures in the EDM1 circuit can be checked using the following four status of the EDM1 signal
in the table. Failures can be detected if the failure status can be confirmed, e.g., when the power supply is

turned ON.

/N\ WARNING

The EDM1 signal is not a safety output. Use it only for monitoring a failure.

n Operation
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5.11.2 External Device Monitor (EDM1)

(1) Connection Example and Specifications of EDM1 Output Signal

Connection example and specifications of EDM1 output signal are explained below.

B Connection Example

EDMI1 output signal is used for source circuit.

SERVOPACK

8 | EDM1+

External Device

24 V Power Supply

ld

i

7| EDM1-

B Specifications

OVVJ:‘

Type Signal Name

Pin No. Input Status

Meaning

Output |EDMI1

CN9-8
CN9-7

ON

Both baseblocks by /HWBB1 signal and /HWBB?2 signal
normally activate.

OFF

Electrical characteristics of EDM1 signal are as follows.

ltems Characteristics Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 m ADC -
Maximum Voltage Drop at ON 1.0V Voltage between EDM1+ to EDM - at current is 50 mA.
Maximum Delay Time 20 ms Time from change of /HWBB1, /HWBB2 to change of

EDM1
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5.11.3 Application Example of Safety Functions

An example of using safety functions is shown below.

(1) Connection Example

In the following example, a safety unit is used and the HWBB function operates when the guard opens.

Safety unit
manufactured
by OMRON Corp.
G9SX-BC202

Fuse
T T12 T21 T22
Input
Reset/feedback
input Output SERVOPACK
T31 T32 133 S24 S14
CN8
HWBB1+ [T]
! g r
oV 1
:zz::li
B HWBB1- | | |3 B |_
HWBB2+ | | |6
M- | |_
sz:s;l<
IHWBB2- | | |5 - L
EDM1+| | [8
ht!l
EDM1-{ | |7

When a guard opens, both of signals, the ' HWBBI1 and the /HWBB2, turn OFF, and the EDM1 signal is ON.
Since the feedback is ON when the guard closes, the safety unit is reseted, and the / HWBBI1 and the /HWBB2
signals turn ON, and the operation becomes possible.

Note: Connect the EDM1 as the direction of current flows from EMD1+ to EMD1-, because the EMD1 has polarity with a
transistor output.

(2) Failure Detection Method

In case of a failure such as the /HWBBI1 or the ' HWBB2 signal remains ON, the safety unit is not reseted
because the EDM1 signal keeps OFF. Therefore starting is impossible, then the failure is detected.

An error in the external device, disconnection or short-circuiting of the external wiring, or a failure in the
SERVOPACK must be considered. Find the cause and correct the problem.

n Operation
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5.11.4 Confirming Safety Functions

(3) Usage Example

| Request to open the guard.

1

When the motor is operating, output the
2 | stop command from the host controller
and turn OFF the servo.

1

| The guard opens.

1

The /HWBB1 and /HWBB?2 signals are
4 OFF and HWBB function operates.
(The operation in the guard is available.)

1

| 5 | The guard closes. ‘

1

| 6 | Turn ON the servo from the host controller. ‘

N

w

5.11.4 Confirming Safety Functions

When starting the equipment or replacing the SERVOPACK for maintenance, be sure to conduct the following
confirmation test on the HWBB function after wiring.

* When the / HWBB1 and /HWBB?2 signals turn OFF, check that the panel operator or digital operator dis-
plays "Hbb" and that the motor does not operate.

* Check the ON/OFF states of the ' HWBB1 and /HWBB2 signals with bits 0 and 1 of Un015.
— If the ON/OFF states of the signals do not coincide with the display, an error in the external device, dis-
connection or short-circuiting of the external wiring, or a failure in the SERVOPACK must be considered.
Find the cause and correct the problem.

* Check with the display of the feedback circuit input of the connected device to confirm that the EDM1 sig-
nal is OFF while in normal operation.

5.11.5 Precautions for Safety Functions

/N\ WARNING

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

Incorrect use of the machine may cause injury.

» The motor rotates if there is external force (e.g., gravity in a vertical axis) when the HWBB function is oper-
ating. Therefore, use an appropriate device independently, such as a mechanical brake, that satisfies
safety requirements.

Incorrect use of the machine may cause injury.

+ While the HWBB function is operating, the motor may rotate within an electric angle of 180° or less as a
result of a SERVOPACK failure. Use the HWBB function for applications only after checking that the rota-
tion of the motor will not result in a dangerous condition.

Incorrect use of the machine may cause injury.

» The dynamic brake and the brake signal are not related to safety functions. Be sure to design the system
that these failures will not cause a dangerous condition when the HWBB function operates.
Incorrect use of the machine may cause injury.

» Connect devices meeting safety standards for the signals for safety functions.

Incorrect use of the machine may cause injury.

« If the HWBB function is used for an emergency stop, turn OFF the power supply to the motor with indepen-
dent electric or mechanical parts.

Incorrect use of the machine may cause injury.

« The HWBB function does not turn OFF the power supply to the servodrive or electrically insulate the ser-
vodrive. When maintaining the servodrive, be sure to turn OFF the power supply to the servodrive inde-
pendently.

Failure to observe this warning may cause an electric shock.
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6.1 Adjustments and Basic Adjustment Procedure

6.1

6.1.1

Adjustments and Basic Adjustment Procedure
This section describes adjustments and the basic adjustment procedure.
Adjustments

Tuning is 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. 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.

It is possible to suppress the vibration with a variety of vibration suppression functions in the SERVOPACK.

The servo gains are factory-set to stable values, and responsiveness can be increased depending on the actual
machine conditions.

This section describes the following utility adjustment functions.

.. . Applicable
Ut'“:\);ji l;?ncqt'e?ﬂ e Outline Control Operation
! Mode
Tuning-less This function obtains a stable response with- Speed and Operate from the panel operator,
Function out adjustment regardless of the type of Pgsi tion digital operator or
(Fn200) machine or changes in the load. SigmaWin-+.
Advanced Advanced autotuning automatically adjusts Speed and Operate from the digital opera-

the load moment of inertia, gains, and filters

Autotuning (Fn201) with internal references in the SERVOPACK.

Position tor or SigmaWin+.

Reference input-type advanced autotuning

automatically makes adjustments with the . Operate from the digital opera-
. . Position . .

position reference input from the host con- tor or SigmaWin+.

troller while the machine is in operation.

Reference Input-
type Advanced
Autotuning (Fn202)

One-parameter tuning is used to manually Operate from the panel operator, *

One-parameter make gain and filter adjustments. Position, Speed and digital operator or
Tuning (Fn203) speed loop gain, filter, and friction compensa- | Position S'g P
- . . igmaWin+.
tion adjustments are possible.
égtr:-ti)elsAo dr]'agtc;r?]en t This function effectively suppresses vibration | Speed and Operate from the digital opera-
! between 100 and 1000 Hz. Position tor or SigmaWin+.

Function (Fn204)

Vibration
Suppression
Function (Fn205)

This function effectively suppresses residual i, Operate from the digital opera-
oo T S Position . .
vibration if it occurs when positioning. tor or SigmaWin+.

*  Some functions will be limited if the SERVOPACK is operated from the panel operator.

a Adjustments
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6.1.2 Basic Adjustment Procedure

6.1.2 Basic Adjustment Procedure

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

( Start adjusting servo gain. )

A 4
(1) Adjust using Tuning-less Function.
Automatically adjusts to obtain a stable response.

Refer to 6.2 Tuning-less Function (Fn200).

Yes
Completed.

No

(2) Adjust using Advanced Autotuning.
Automatically adjusts the load moment of
inertia ratio, gains, and filters with internal
references in the SERVOPACK.

Refer to 6.3 Advanced Autotuning (Fn201).

A 4
(3) Adjust using Advanced Autotuning by
Reference
Automatically adjusts gains and filters with user
reference inputs.
Refer to 6.4 Advanced Autotuning by Reference
(Fn202).

Yes
Completed.

No

(4) Adjust using One-parameter Tuning.

9 Manually adjusts gains and filters.

Position, speed loop gain, filter, and friction
compensation adjustments are available.
Refer to 6.5 One-parameter Tuning (Fn203).

Vibration occurs?

Continuous vibration occurs.

Reduce the vibration using Anti-resonance Control
Adjustment Function.

Refer to 6.6 Anti-Resonance Control Adjustment
Function (Fn204).

Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression
Function.

Refer to 6.7 Vibration Suppression Function (Fn205).

Vibration occurs?

Completed.
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6.1.3 Monitoring Analog Signals

The servo gain adjustments must be made while checking the signal status. Connect a measuring instrument,
such as a memory recorder, to connector CN5 on the SERVOPACK to monitor analog signals.

Specifications of analog monitoring are as follows.

Item Specifications Remarks
Number of Channels 2 CH
Output Range -I0Vto+10V Linear effective range: Within = 8V
Resolution 16-bit
Accuracy +20 mV Standard value
Allowable Max. Load Current + 1 mA
Settling Time (£ 1%) 1.2 ms Standard value

Note: After the control power supply is turned ON, the analog monitor output may output approximately 10 V for a maxi-
mum of 200 ms. Allow for this when using the SERVOPACK.

The settings and parameters related to monitoring analog signals are described below.

(1) Connector CN5 for Analog Monitor

To monitor analog signals, connect a measuring instrument with cable (JZSP-CAO1) to the connector CNS5.

[ | Connection Example
JZSP-CAO1 Measuring
owem Black White Probe
I [} Black | Black J _
B White Probe GND | Measuring,
IE] glaiglal = Measuring | Instrument
1 3 CN5 Red Red Probe
S5 ]
MODE/SET AV DATA/Q Probe GND
*Measuring instrument is provided by customer.
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/10000 min’!
Black (2 lines) GND Analog monitor GND: 0 V

(2) Setting Monitor Factor

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

Analog monitor 1 output voltage = (-1) X (Signal selection X Signal multiplier + Offset voltage [V])

(Pn006=n.0010) (Pn552) (Pn550)
Analog monitor 2 output voltage = (-1) X [ Signal selection X Signal multiplier + Offset voltage [V]
(Pn007=n.000100) (Pn553) (Pn551)

a Adjustments
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6.1.3 Monitoring Analog Signals

(3) Related Parameters

The monitor factor can be changed by setting following parameters.

Analog Monitor 1 Signal Selection [Speed| [Positon]| [Torque | S
Pn006.0, Classification
Pn006.1 Setting Range Setting Unit Factory Setting When Enabled
00 to 0D - 02 Immediately Setup
i i i Positi T e
PRO0T.0, Analog Monitor 2 Signal Selection [Speed]| [Position]| [Torque | Classification
Pn007.1 Setting Range Setting Unit Factory Setting When Enabled
00 to 0D - 02 Immediately Setup
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
. BosT
Analog Monitor 2 Offset Voltage [Speed| [Position] [Torque] Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
. L oo
Analog Monitor Magnification (x1) [Speed| [Position]| [Torque | Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.01 times 100 Immediately Setup
Analog Monitor Magnification (x2) [Speed| [Position] [Torque] Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.01 times 100 Immediately Setup
(4) Monitor Signals
The following signals can be monitored by selecting functions of parameters Pn006 and Pn007.
Description
Parameter . . .
Monitor Signal Measurement Gain Remarks
n.00O00 Motor speed 1 V/1000 min-! Pn007 Factory Setting
n.0001 Speed reference 1 V/1000 min’!
n.00002 Torque reference 1 V/100% rated torque | Pn006 Factory Setting
n.O00CJ03 Position error” 0.05 V/reference unit 0V at speed/torque control
. . 0.05 V/encoder pulse Position error after electronic
n.0CI04 Position amp error unit gear conversion
n.O0005 Position reference speed 1 V/1000 min! -
n.00006 Reserved - -
:nggg n.0OO07 | Motor-load position error 0.01 V/reference unit -
n
Positioning completed:
- 5V
n.0OO08 | Positioning completed Positioning not com- -
pleted: 0 V
n.0009 Speed feedforward 1 V/1000 min’! -
n.OOO0A | Torque feedforward 1 V/100% rated torque -
. . 1 stgain: 1 V
n.OOO0B | Active gain 2 nd gain: 2 V
. . Completed: 5V
n.O0OO0C | Completion of position reference Not completed: 0 V
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Description
Parameter . . .
Monitor Signal Measurement Gain Remarks
Pn006 1
Pn007 n.O0O0D | External encoder speed 1 V/10000 min Value at motor shaft

*  When using speed control, the position error monitor signal is 0.

The following diagram shows the analog monitor output at position control.

amplifier error

SERVOPACK
| Speed feedforward | | Torque feedforward |

TREF A i
(CNT _5)i| Position reference speed |

VREF( : Speed reference
(CN1-9) L — Torque

Position ,W reference
conversion

Completion  Position loop
g%’\? of postion + LY+
reference | Electric| o Error Speed N Current
K| » H-(C) > M Load
(CN1-7) f gear '_? ™ counter P loop loop —C UVIW)
(CN1-8) [Exterrnal encoder speed |
1 H
Electric Motor speed |»-- (5
gear Speed °
Error conversion T {CN2)
counter *
: * ! E Speed
F- i " » rror
i f Position error Electric i [ comveraion
~~1 Positioning completed T - gear
h - \[’(CN31)

<Example>

Analog monitor output at n.JO00 (motor speed setting)

When multiplier is set to x 1:

Analog monitor
output voltage [V]

6V

+6000

Motor speed
[min-1]

-6000

When multiplier is set to x 10:

Analog moni

tor

output voltage [V]

+600

+10 V approx.
+8V
+6 V

+800, Motor speed

-800 -600

-6V

[min-1]

-8V

-10 V approx.f-------mmmeeeT

Note: Linear effective range: within + 8V

6.1.4 Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

* Install a safety brake on the machine.

« If adjusting the servo gains, observe the following precautions.
* Do not touch the rotating section of the motor while power is being supplied to the motor.
 Before starting the servomotor, make sure that the emergency-stop circuit works correctly.
* Make sure that a trial run has been performed without any trouble.

Yaskawa recommends that the following protective functions of the SERVOPACK are set to the correct set-

tings before starting to adjust the servo gains.
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6.1.4 Safety Precautions on Adjustment of Servo Gains

(1)

(2)

Overtravel Function

Set the overtravel function. For details on how to set the overtravel function, refer to 5.2.3 Overtravel.

Torque Limit

Calculate the torque required to operate the machine. Set the torque limits so that the output torque will not be
greater than required. Setting the torque limits can reduce the amount of shock applied to the machine in col-
lisions and other cases.

Use the following parameters to set the torque limits.

Pn402: Forward Torque Limit [%]

Pn403: Reverse Torque Limit [%]

For details, refer to 5.8.1 Internal Torque Limit, and 5.8.2 External Torque Limit.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the servo drive is used in
position control mode.

For the optimum setting, the servomotor will be stopped after the error occurs if the servomotor performs
unpredictably after receiving a reference.

The position error is the difference between the position reference and the actual position. The position error
can be calculated from the position loop gain and the motor speed with the following equation.

Motor Speed [min™] % Number of Pulses per Motor Rotation [reference unit]
60 Pn102/10
Note: Pn102: Position Loop Gain [0.1/s]

Position Error =

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

Max. Motor Speed [min‘l] Number of Pulses per Motor Rotation [reference unit] (12102)
60 % Pnl02/10 —

Set the level to a value that satisfies these equations, and no alarm will be generated during normal operation.
The servomotor will be stopped, however, if the servomotor runs unpredictably after a reference is input or if
a position error in accordance with the value set in Pn520 occurs. 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 faulty alarm from occurring in
actual operation of the servomotor.

Pn520 >

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 raise the allowable level of the position errors.

Pn520

Related Parameter
Excessive Position Error Alarm Level o
Classification
Setting Range Setting Unit Factory Setting When Enabled
1to 1073741823 . .
PR 1 reference unit 5242880 Immediately Setup

Vibration Detection Function

Set the vibration detection function to an appropriate value. For details on how to set the vibration detection
function, refer to 7.16 Vibration Detection Level Initialization (Fn01B)
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(5) Excessive Position Error Alarm Level at Servo ON

If Pn200.2 (Clear Operation) is set to value other than zero, the position error pulses will remain at the base-
block. If the servomotor is moved by an external force while it is being baseblocked, the servomotor will
return to the original position so that the position error pulses are cleared and reset to zero after the servo is
turned ON. This setting is used to limit such motions and to detect any errors.

B Related Parameters
Excessive Position Error Alarm Level o
Classification
Pn520 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 ) )
@301 1 reference unit 5242880 Immediately Setup
Excessive Position Error Alarm Level at Servo ON o
Classification
Pn526 Setting Range Setting Unit Factory Setting When Enabled
1 to 107374183 ) )
@301 1 reference unit 5242880 Immediately Setup
Speed Limit Level at Servo ON o
Classification
Pn529 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min-! 10000 Immediately Setup

(6)

The parameter Pn529 (Speed Limit Level at Servo ON) is used to limit the servomotor speed when returning
to the original position to clear the accumulated position error pulses and reset the pulses to 0. The speed will
be limited until the position error pulses are reset to 0.

Related Alarm
Alarm
Display Alarm Name Alarm Contents
Position Error Pulse . . . .
A.dO1 Overflow Alarm at Servo If the servomotor runs w1th91.1t clearing the position error pulses while the
' ON servo is OFF, excessive position error pulses are accumulated.
Position Error Pulse If the servo turns ON with position error pulses accumulated, the speed is
A.d02 Overflow Alarm b limited by Pn529. In this state, the reference pulse is input without resetting
' Speed Limit at Ser}\lzo ON the speed limit, and the position error pulses exceeds the value set for the
P parameter Pn520.

These alarms will be occur if the number of position error pulses accumulated before the servo turns ON is
greater than the setting of Pn526 (Excessive Position Error Alarm Level at Servo ON).

When an alarm occurs, refer to 10 Troubleshooting and take the corrective actions.

Excessive Position Error Alarm Level between the Motor and Load

This setting is used to prevent motor overrun resulting from damage to the external encoder or to detect the
sliding of a belt mechanism.

If the SERVOPACK is under fully-closed loop control, refer to 9 Fully-closed Loop Control and set protective
functions.

B Related Parameter

Pn51B

Excessive Error Level Between Servomotor and Load [Position |

Position Position Classification
Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 1000 Immediately Setup

a Adjustments
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6.2.1 Tuning-less Function

6.2

6.2.1

Tuning-less Function (Fn200)

This section describes the tuning-less function.

/\ CAUTION

» The tuning-less function is enabled in the factory settings. A sound may be heard for a moment when the
servo is turned ON for the first time after the SERVOPACK is mounted to the machine. This sound does
not indicate any problems; it means that the automatic notch filter was set. The sound will not be heard
from the next time the servo is turned ON. For details on the automatic notch filter, refer to (3) Automati-
cally Setting the Notch Filter on the next page.

+ Set the mode to 2 in Fn200 if a 13-bit encoder is used with the load moment of inertia ratio set to x10 or
higher.

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

If vibration occurs, set the mode to 2 in Fn200 or lower the level.

Tuning-less Function

The tuning-less function obtains a stable response without 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.000O00 Disables tuning-less function )
Pn170 . . . After restart Tuning
n.O00O01 Enables tuning-less function. [Factory setting]

Application Restrictions

The following application restrictions apply to the tuning-less function depending on the control mode and
other functions used at the same time.

Control Mode Restrictions

The tuning-less function can be used in position control or speed control. The function is disabled in torque
control.

Control Function Restrictions

Control Function Possible/Impossible Remarks

Anti-resonance control Impossible

Friction compensation Impossible

Gain switching Impossible

One-parameter tuning (Fn203) Impossible

EasyFFT (Fn206) Possible Whll? this function operates, the t.unlng-less
function cannot be used temporarily.

Initialize vibration detection level Possible

(Fn01B)
* This function can be used when Jcalc is set

. . to ON.
Advanced autotuning (Fn201) Possible * While this function operates, the tuning-
less function cannot be used temporarily.

Advanced autotuning by reference Impossible

(Fn202) P

Anti-resonance control adjustment Impossible

function (Fn204) p

Vibration suppression function (Fn205) Impossible
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3)

(4)

6.2.2

(1)

Control Function Possible/Impossible Remarks
Offline Moment of Inertia Setting * Possible Wh11§ this function operates, the t.umng_less
function cannot be used temporarily.

Mechanical analysis * Possible Whllg this function operates, the t.unmg-less
function cannot be used temporarily.

*  Operate using SigmaWin+.
Automatically Setting the Notch Filter

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

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.000O00 Does not set the 2nd notch filter automatically.

Pn460 Sets the 2nd notch filter automatically. Immediately Tuning
n.0O00O01 .
[Factory setting]

Tuning-less Level Settings (Fn200)

The tuning-less level is set in Fn200.

/\ CAUTION

To ensure safety, always implement the tuning-less function in a state where an emergency stop is possible.

Tuning-less Operating Procedure

The procedure to use the tuning-less function is given below.
Operate the tuning-less function from the panel operator, digital operator (optional), or SigmaWin+.

Check Points for Settings

Check the following settings before performing the tuning-less function, or otherwise "NO-OP" will be dis-
played during the tuning-less operation.

* The tuning-less function must be enabled. (Pn170.0 = 1)
* The write prohibited setting (Fn010) must not be set.

a Adjustments
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6.2.2 Tuning-less Operating Procedure

(2) Operating Procedure with Digital Operator

Step Display after Operation Keys Operation
RUN —FUNCTION—
1 Fn080:Pole Detect Display the main menu of the utility function mode,
Fn200: TunelLvI Set
e Ak A \"4 and select Fn200.
Fn202:Re f—AAT

Press the Key to display the tuning-less mode

setting screen.

Note:

YT « If the display does not switch and NO-OP is dis-
played, the write prohibited setting is set in Fn010.
2 Mode=1 DATA Change the setting in Fn010 and press the key
again after enabling writing.

« Ifthe response waveform causes overshooting or if
the load moment of inertia exceeds the allowable
level (i.e., outside the scope of product guarantee),
press the Key and change the mode to 2.

RUN —TunelLvISet—
3 B DATA Press the Key to display the tuning level setting
Level=2 screen.
Press the or Key to select the tuning level.
Select the tuning level from 0 to 4. The larger the
RUN  —Tunelvisei_ value, the hlghe;r the gain is and the bqtter.response
performance will be. (The factory setting is 4.)
4 Level=4 A \4 Note: Vibration may occur if the tuning level is too
NF 2 high. Lower the tuning level if vibration
' occurs.
If high-frequency noise is generated, press the
2nd notch filter Key to automatically set a notch filter for the vibra-
tion frequency.
Done —TunelLvISet—
5 . 4 DATA Press the Key. "Done" will blink and the settings
cvelTE will be saved in EEPROM.
RUN —FUNCTION—
6 E n 2 g 8 Moégg Press the Key to complete the tuning-less opera-
o tion. The screen in step 1 will appear again.
Fn202
Note 1. For the basic operation of the digital operator, refer to 2V series SGM L V/SGDV User s Manual, Operation of
Digital Operator (SIEPS80000055).
2. [If'the gain level is changed, the automatically set notch filter will be canceled. If vibration occurs, however, the

notch filter will be set again.
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(3) Operating Procedure with Panel Operator

Step Display after Operation Keys Operation
1 — Hlimlim ) Press the MODE/SET Key to select the utility func-
— 0—Q ti .
U S0 (S MODE/SET ion mode
2 II: M I:I I,—II l,_—ll Press the UP or the DOWN Key to select the Fn200.

Press the MODE/SET Key to change to setting

screen.

Note: If the display does not switch and NO-OP is
displayed, the write prohibited setting is set in
Fn010. Change the setting in Fn010 and press
the key again after enabling writing.

s | (Dl ] .

DATA/

If the noise is generated, change the setting using the

4 mfrfr o
Ijl_ll_ll_l I: UP Key.
5 VI ' ImlimlIN ) Press the DATA/SHIFT Key for approximately one
I [ (] Q—Q | second to change to tuning level setting screen.
\ DATA/4
Press the UP or the DOWN Key to select the tuning
level.
Select the tuning level from 0 to 4. The larger the
value, the higher the gain is and the better response
— performance will be. (The factory setting is 4.)
6 [ ll_ II:II II:II II ,I I—'I ] 102 0¥y | Note: Vibration may occur if the tuning level is too
bt v DATA/4 high. Lower the tuning level if vibration

occurs.
If high-frequency noise is generated, press the DATA/
SHIFT Key to automatically set a notch filter for the
vibration frequency.

7 _| _\Z Press the MODE/SET Key. "donE" will blink and the
| cjo)|e DE/ET settings will be saved in EEPROM.
(Display blinks)
8 — mlimlim] Press the DATA/SHIFT Key for more than one sec-
T ([ T [ TA/ ond. "Fn200" is displayed again.

(4) Alarm and Corrective Actions

The autotuning alarm (A.521) will occur if resonance is generated or excessive vibration occurs during posi-
tion control. Take the following actions to correct the problem.

B Resonance Sound
Reduce the set value in Pn170.3 or Pn170.2.

B Excessive Vibration during Position Control

Increase the set value in Pn170.3 or reduce the set value in Pn170.2.

a Adjustments



6-14

6 Adjustments

6.2.2 Tuning-less Operating Procedure

()

Parameters Disabled by Tuning-less Function

Function to use parameters

Zero-
Pn Slf?e‘?d Czlero speed Mechanical
Item Name Numb imit amp Stop Easy | Analysis | Remarks
umber | during during , )
during FFT (Vertical
OIEME | e Torque Axis Mode)
Control | Control Control
. Pn100
Speed Loop Gain Prl04 O O O O O
Speed Loop Integral Time Pn101
Gain Constant Pn105 % © © © ©
.. . Pn102
Position Loop Gain Pl06 X X X O O
Moment of Inertia Ratio Pnl103 O O O O O
Advanced | Friction Compensation Switch Pn408.3 X X X X X
Control  ['Anti-resonance Control Switch Pn160.0 X X X X X
Gain Gain Switching Switch Pn139.0 X X X X X
Switching [Manual Gain Switching - o) o) o) o) o)

Note: O: Uses the setting value.

X: Does not use the setting value.
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6.3 Advanced Autotuning (Fn201)

This section describes the adjustment using advanced autotuning.

6.3.1 Advanced Autotuning

Advanced autotuning automatically operates the SERVOPACK (in reciprocating movement in the forward
and reverse directions) within set limits and makes adjustment automatically according to the mechanical
characteristics while the SERVOPACK is operating.

Advanced autotuning can be performed without connecting the host.
The following automatic operation specifications apply.

* Motor speed: Rated motor speed X 2

* Acceleration torque*: Approximately 100% of rated motor torque force

* Movement distance: Set in unit of 1000 reference unit. Factory setting is 3 motor rotations.

*  The acceleration torque varies with the influence of the load moment of inertia ratio (Pn103), machine friction, and
external disturbance.

Rated motor speed X 1/3‘

Movement

Speed
P t

Reference:

Movemep, Rated motor speed X 1/3

1%‘

A

Rated motor torque:
Approx. 100%

Saldi|y”
SERVOPACK

Rated motor torque:
Approx. 100%

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 6.3.3 Related Parameters for parameters used for adjustments.

A mode can be set to select whether to calculate the load moment of inertia.

Setting Contents
Jcalc = ON Calculates the load moment of inertia.
Jcalc = OFF Does not calculate the load moment of inertia.

Tuning level can be set to select an adjustment type.

a Adjustments

Tuning Level Adjustment Type
Mode 1 Standard
Mode 2 Make adjustments for positioning.
Mode 3 Make adjustments for positioning, giving priority to overshooting suppression.
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6.3.1 Advanced Autotuning

(1)

A filter type can be set to select a machine resonance reduction filter according to the mechanical element.

Filter Type Contents
Type =1 Select a filter suitable for the belt drive mechanism or other mechanism.
Type =2 Selects a filter suitable for a ball screw drive mechanism.
Type =3 Selects a filter suitable for a rigid system, such as a gear.

/\ 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.

* 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.

Therefore, precise adjustments cannot be made if there is vibration when starting
adjustments. In this case, make adjustments after setting a fully stable gain using

IMPORTANT one-parameter tuning (Fn203).

o » Advanced autotuning starts adjustments based on the set speed loop gain (Pn100).

Check Points for Settings

Check the following settings before performing advanced autotuning, or otherwise "NO-OP" will be displayed
during advanced autotuning.

* The main circuit power supply must be ON.

* The servo must be OFF.

* Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signal must not be in an overtravel state.
* The clear signal must be at low level (not cleared).

* The control must not be set to torque control.

* Automatic gain switching must be disabled.

* The write prohibited setting (Fn010) must not be set.

<Supplementary Information>

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.

Check Points for Operating Conditions

Advanced autotuning cannot be performed normally under the following conditions. If any of the following
conditions exists, calculate the load moment of inertia ratio from the specifications of the machine and per-
form reference input-type advanced autotuning or one-parameter tuning.

Refer to 6.4 Advanced Autotuning by Reference (Fn202) and 6.5 One-parameter Tuning (Fn203) for details.

* The machine system can work only in a single direction.
* The operating range is 0.5 rotation or less.
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3)

(4)

Items Influencing Performance

Advanced autotuning may not be performed normally under the following conditions. If the result of autotun-
ing is not satisfactory, perform reference input-type advanced autotuning or one-parameter tuning.

Refer to 6.4 Advanced Autotuning by Reference (Fn202) and 6.5 One-parameter Tuning (Fn203) for details.

* The load moment of inertia changes within the set operating range.

* The machine has high friction.

* The rigidity of the load is low and vibration occurs when positioning is performed.

* The position integration function is used.

* P control operation (proportional control) is performed.

Note:If a setting is made for calculating the moment of inertia, an error will result when P control operation is used 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.

<Supplementary Information>

Advanced autotuning makes adjustments by referring to the positioning completion width (Pn522). If the
SERVOPACK is operated in position control (Pn000.1=1), set the electronic gear ratio (Pn20E/Pn210) and
positioning completion width (Pn522). If the SERVOPACK is operated in speed control (Pn000.1=0), use the

factory settings.

+ Unless the positioning completion signal (/COIN) is turned ON within approximately 3
o seconds after positioning has been completed, "WAITING" will blink. Furthermore,
unless the positioning completion signal (/COIN) is turned ON within approximately 10
IMPORTANT seconds, "Error" will blink for 2 seconds and tuning will be aborted.

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.

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

Parameter Function When Enabled | Classification
n.O00O00 Does not set the 1st notch filter automatically.
n.O0001 Sets the 1st qotch filter automatically.
[Factory setting] )
Pn460 - Immediately Tuning
n.00oa0q Does not set the 2nd notch filter automatically.
n0100 Sets the 2nd notch filter automatically.

[Factory setting]

®)

Anti-Resonance Control Adjustment Function

This function reduces vibration of which the notch filter does not effective because of low vibration frequency.

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.

Set this function to Not Auto Setting only if you do not change the setting for anti-resonance control before
executing advanced autotuning.

a Adjustments
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6.3.1 Advanced Autotuning

For details, refer to 6.6 Anti-Resonance Control Adjustment Function (Fn204).

Parameter Function When Enabled | Classification
w0000 cDa(Ile; not use the anti-resonance control automati-
Pn160 : . - Immediately Tuning
Uses the anti-resonance control automatically.
n.O0O10 .
[Factory setting]

The following parameters related to anti-resonance control are set automatically.

Parameter Name
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain

Note: The following parameters related to anti-resonance control are not set automatically but the respective set values in
the parameters will apply.
Anti-resonance gain compensation (Pn162)
Anti-resonance filter time constant 1 compensation (Pn164)
Anti-resonance filter time constant 2 compensation (Pn165)

Model Following Control with 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 model following control with vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for model following control with
vibration suppression before executing advanced autotuning.

Note: This function uses model following control. Therefore, the function can be executed only if the adjustment level is
set to mode 2 or 3.

Related Parameters

Parameter Function When Enabled | Classification
w0000 Dogs not use the vibration suppression function auto-
matically. . .
Pn140 S— - . . Immediately Tuning
Uses the vibration suppression function automati-
n.0100 .
cally. [Factory setting]

The following parameters related to model following control with vibration suppression are set automatically.

Parameter Name
Pn141 Model Following Control Gain
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B

Note: The following parameters related to model following control with vibration suppression are not set automatically
but the respective set values in the parameters will apply.
Model following control gain compensation (Pn142)

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 load resistance resulting from fluctuations in the machine assembly
* Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the tuning level. The friction compensation
setting in Pn408.3 applies when the mode is 1.
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(8)

6.3.2

Tuning
Level
Friction Mode 1 leals 2
) Mode 3

Compensation
Setting

n.0O00O0O X O
Pn408

n. 1000 O O

O: Adjusted with the friction compensation function.
% : Adjusted without the friction compensation function.

Feedforward

If tuning is performed at mode 2 or mode 3, the feedforward reference (Pn109), speed feedforward (V-REF)
input, and torque feedforward (T-REF) input will be ignored because model following control will be enabled.

The following settings are required if model following control is used together with the speed feedforward (V-
REF) input and torque feedforward (T-REF) input.

Parameter Function When Enabled | Classification

Model following control is not used together with
n.0O00O0 external speed/torque feedforward input.

Pn140 [Factory setting] Immediately Tuning

Model following control is used together with exter-
nal speed/torque feedforward input.

n.1000

» Model following control is used to make optimum feedforward settings in the servo.

o Therefore, model following control is not used together with either the speed feedfor-
ward (V-REF) input or torque feedforward (T-REF) input. An improper speed feedfor-

IMPORTANT ward (V-REF) input or torque feedforward (T-REF) input may result in overshooting.

Refer to 6.8.2 Torque Feedforward and 6.8.3 Speed Feedforward for details.

Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.
Advanced autotuning is performed from the Digital Operator (option) or SigmaWin+.
Here, the operating procedure from the Digital Operator is described.

Refer to the 2V series SGM LI V/SGDV Users Manual, Operation of Digital Operator (SIEPS80000055) for
basic key operations of the Digital Operator.

Note: The function cannot be performed from the Panel Operator.

a Adjustments
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6.3.2 Advanced Autotuning Procedure

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET
1 Fn200:TunelLvl Set R Display the main menu of the utility function mode,
Fn201:AAT
Fh202:-Re f-AAT and select Fn201.
Fn203:0nePrmTun A v
5B A dvanced AT Press the Key to_dlsplay the initial setting screen
Jecalc=0ON for advanced autotuning.
2 Mode=2 Type=2 DATA Note: If the display does not switch and NO-OP is
Stroke=+00800000 displayed, refer to (1) Check Points for Set-
(0003. 0) rev tings
BB Advanced AT A v
3 Joaloc=ON Press the (A ], [V Jor Key and set the items in

Mo de=2 Type=2
Stroke=4+00800000 SCROLL steps 3-1 to 3-4.

(0003. 0) rev N

3-1

mCalculating Load Moment of Inertia

Select the mode to be used.

Normally, set Jcalc to ON.

Jcalc = ON: Load moment of inertia ratio calculated
Jcalc = OFF: Load moment of inertia ratio not calculated
<Supplementary Information>

If the moment of inertia ratio is already known from the machine specifications, set the value in Pn103 and set
Jcalc to OFF.

ETuning Level

Select the tuning level.

Mode = 1: Makes adjustments considering responsiveness and stability. (Standard level)

Mode = 2: Makes adjustments for positioning.

Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
Set this level if position error overshoots at mode 2.

Note: Set the mode to 1 if Fn202 (Advanced Autotuning by Reference) is performed after executing this func-
tion.

3-3

HmFilter Type Setting

Select the filter type to set a filter according to the machine element to be driven. Set the filter referring to the
following functional elements.

<Supplementary Information>

If there is noise or the gain does not increase, good results may be obtained by changing the filter type.

Type = 1: Selects a filter suitable for belt drive mechanisms.

Type = 2: Selects a filter suitable for ball screw drive mechanisms [Factory setting].

Type = 3: Selects a filter suitable for rigid systems, such as a gear.

BSTROKE (Travel Distance) Setting
Specify a travel distance in increments of 1000 references.
Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000. The negative (-) direction is for
reverse rotation, and the positive (+) direction is for forward rotation.
Initial value:
About 3 rotations
Note:
» Move the position using JOG operation to where a suitable movable range is ensured.
+ Set the number of motor rotations to at least 0.5; otherwise, "Error" will be displayed and the travel distance
cannot be set.
* To calculate the load moment of inertia ratio/mass ratio and ensure precise tuning, it is reccommended to set
the number of motor rotations to around 3.

BB ADVANCED AT

g " 1 g g - 8 g 2 g OO DATA Press the Key. The advanced autotuning execu-
n = . . . .

Phn101=0020.00 tion screen will be displayed.

Pn102=0040.0




6.3 Advanced Autotuning (Fn201)

Step

Display after Operation

Keys

Operation

RUN ADVANCED AT
Pn103=00000
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

Press the Key. The servo will be ON and the dis-

play will change from "BB" to "RUN."

#If the level is set to 3, the "Pn102" display will
change to the "Pn141."

RUN ADVANCED AT
Pn103=00300
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

MODE/SET

DATA @

Press the Key if a positive (+) value is set in

STROKE (travel distance), or press the Keyifa
negative (-) value is set. Calculation of the moment of
inertia ratio/mass ratio will start. While the moment
of inertia ratio/mass ratio is being calculated, the set
value for Pn103 will blink. When the calculation has
been completed, the set value will stop blinking and
the calculated load moment of inertia ratio/mass ratio
will be displayed. The servo will remain ON, but the
auto run operation will enter HOLD status.

Note:

* Press the Key to stop advanced autotuning.
The estimated load moment of inertia ratio/mass
ratio will be saved in the SERVOPACK.

In the case of calculating the moment of inertia

only, press the Key after pressing the
Key to finish Fn201.

The wrong key for the set travel direction is
pressed, the calculation will not start.

If the tuning operation or the calculation of the
moment of inertia/mass ratio does not start, "NO-
OP" will blink. Refer to (3) Failure in Operation,
and take a corrective action to enable operation.
If the calculation of the moment of inertia/mass
ratio is not completed normally because the
required conditions are not met, "Pn103=ERR"
will be displayed. Refer to (4) Errors during Cal-
culation of Load Moment of Inertia Ratio/Mass
Ratio, press the Key to cancel the function,
modify the settings, and then restart.
<Supplementary Information>

If the moment of inertia/mass ratio is not calculated,

the set value for Pn103 will be displayed but not
blink.

Adj ADVANCED AT
Pn103=00300
Pn100=0100.0
Pn101=0006.36
Pn141=0150.0

When the or Key is pressed according to
the sign (+ or -) of the value set for STROKE (travel
distance), the calculated value of the moment of iner-
tia/mass ratio will be written to the SERVOPACK
and the auto run operation will restart. While the ser-
vomotor is running, the notch filter, the torque refer-
ence filter, and gains will be automatically set. "Ad;j"
will blink during the auto setting operation.

Note:

* Precise adjustments cannot be made and "Error"
will be displayed as the status if there is vibration
when starting adjustments. If that occurs, make
adjustments using one-parameter tuning (Fn203).

End ADVANCED AT
Pn103=00300
Pn100=0100.0
Pn101=0006.36
Pn141=0150.0

When the adjustment has been completed normally,
the servo will turn OFF, and "End" will blink for two
seconds and "Adj" will be displayed on the status dis-

play.

Done ADVANCED AT
Pn103=00300
Pn100=0100.0
Pn101=0006.36
Pn141=0150.0

DATA

Press the Key. The values adjusted will be writ-
ten to the SERVOPACK, "Done" will blink for two
seconds, and "Adj" will be displayed again.
<Supplementary Information>

Not to save the values, press the Key.

a Adjustments
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6.3.2 Advanced Autotuning Procedure

(2)

(3)

Step Display after Operation Keys Operation
BB —FUNCTION—
10 ||ER200 Tunetvl Set Mogr Press the Key to complete the advanced autotun-
F:ﬁ Re f-AAT ing operation. The screen in step 1 will appear again.
Fn203:0nePrmTun

Supplementary Information on Advanced Autotuning

If advanced autotuning is not completed normally, "Error" will blink. Press the MODE/SET Key to end the
function, return to the first step, and display the initial setting screen for advanced autotuning.

Set the Positioning Completed Width (Pn522) to a larger value and perform advanced autotuning again.

Example of Display If Advanced Autotuning Is

Not Completed Normally

ADVANCED AT
00123

0063. O

017. 00
0063. O

Error

Pn103:
Pn100:
Pn101:
Pn141:

Failure in Operation

If "NO-OP" or "Error" blinks during adjustment, the adjustment will be stopped.

B Probable Causes of "NO-OP" Blinking

* The main circuit power supply is OFF.

* An alarm or warning has occurred.

* An overtravel has occurred.

* A SigmaWin+ communications error has occurred.
* Gain setting 2 is selected by gain switching.

+ Jcalc is set to OFF (load moment of inertia ratio/mass ratio not calculated) and the tuning-less function is set

to effective.

Press the Key and stop the adjustment once, and take a corrective action to enable operation.

B Probable Causes of "Error" Blinking and Remedies

Press the Key and stop the adjustment once, and take the following remedies to enable operation.

Error

Probable Cause

Corrective Actions

Travel distance setting
error

The travel distance is set to approximately
0.5 rotation (0.05 rotation for SGMCS ser-
vomotor) or less, which is less than the min-
imum adjustable travel distance.

Increase the travel distance. It is recom-
mended to set the number of motor rota-
tions to around 3.

An error occurred during
the calculation of the load
moment of inertia ratio/
mass ratio.

Refer to (4) Errors during Calculation of Load Moment of Inertia Ratio/Mass Ratio.

The positioning
completion signal (/COIN)
did not turn ON within
approximately 10 seconds
after positioning
adjustment was
completed.

The positioning completion width is too
small or P control operation (proportional
control) is being used.

Increase the set value for Pn522. If the
mode switch is used, increase the set value
or disable the mode switch.

The gain dropped below
the minimum adjustable
gain.

Machine vibration is occurring or the posi-
tioning completion signal (/COIN) is turn-
ing ON and OFF.

Increase the set value for Pn522. If there is
machine vibration, suppress the vibration
with the anti-resonance control adjustment
function and the vibration suppression
function.




6.3 Advanced Autotuning (Fn201)

(4) Errors during Calculation of Load Moment of Inertia Ratio/Mass Ratio

The following table shows the probable causes of errors that may occur during the calculation of the load
moment of inertia ratio/mass ratio with the Jcalc set to ON, along with corrective actions for the errors.

Error
Display

Error Type

Cause

Corrective Action

Errl

Failure in start-
ing calculation of
moment of iner-
tia/mass ratio

The SERVOPACK started calculat-
ing the moment of inertia/mass ratio,
but the calculation was not com-
pleted.

* Increase the speed loop gain (Pn100).
* Increase the STROKE (travel distance).

Err2

Failure in calcula-
tion of moment of
inertia/mass ratio

The moment of inertia/mass ratio
fluctuated greatly and did not con-
verge within 10 tries.

Set the calculation value based on the
machine specifications in Pn103 and execute
the calculation with the Jcalc set to OFF.

Err3

Low-frequency
vibration error

Low-frequency vibration was
detected.

Double the calculation starting level of the
moment of inertia/mass ratio (Pn324).

Errd

Torque limit error

The torque limit was reached.

* Increase the torque limit value.
* Double the calculation starting level of the
moment of inertia/mass ratio (Pn324).

Err5

Proportional con-
trol error

While calculating the moment of
inertia/mass ratio, the speed control
was set to proportional control with
P-CON input.

Operate the SERVOPACK with PI control
while calculating the moment of inertia/mass
ratio.

a Adjustments
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6.3.3 Related Parameters

6.3.3 Related Parameters

The following parameters are set automatically by using advanced autotuning function.

Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Torque Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 Ist Step Notch Filter Frequency
Pn40A 1st Step Notch Filter Q Value
Pn40C 2nd Step Notch Filter Frequency
Pn40D 2nd Step Notch Filter Q Value
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6.4 Advanced Autotuning by Reference (Fn202)

Adjustments with advanced autotuning by reference are described below.

6.4.1 Advanced Autotuning by Reference

Advanced autotuning by reference is used to automatically achieve optimum tuning of the SERVOPACK in
response to the user reference inputs from the host.

Advanced autotuning by reference is performed generally to fine-tune the SERVOPACK after advanced auto-
tuning of the SERVOPACK has been performed.

If the load moment of inertia ratio is set correctly is Pn103, advanced autotuning by reference can be per-
formed without performing advanced autotuning.

Movement

Reference!

Host ontroller

SERVOPACK

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 6.4.3 Related Parameters for parameters used for adjustments.

Tuning level can be set to select an adjustment type.

Tuning Level Adjustment Type
Mode 1 Standard
Mode 2 Makes adjustments for positioning.
Mode 3 Makes adjustments for positioning, giving priority to overshooting suppression.

A filter type can be set to select a machine resonance reduction filter according to the mechanical element.

a Adjustments

Filter Type Contents
Type =1 Select a filter suitable for the belt drive mechanism or other mechanism.
Type =2 Selects a filter suitable for a ball screw drive mechanism.
Type =3 Selects a filter suitable for a rigid system, such as a gear.
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6.4.1 Advanced Autotuning by Reference
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/\ 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.

» Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
advanced autotuning by reference is performed. 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.

» Advanced autotuning by reference starts adjustments based on the set speed loop
0 gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after setting a fully stable
IMPORTANT gain using one-parameter tuning (Fn203).

Check Points for Settings

Check the following settings before performing advanced autotuning by reference, or otherwise "NO-OP" will
be displayed during advanced autotuning.

* The main circuit power supply must be ON.

* Forward run prohibited (P-OT) and reverse run prohibited (N-OT) signal must not be in an overtravel state.
* The control must be set to position control.

+ Automatic gain switching must be disabled.

* The write prohibited setting (Fn010) must not be set.

Check Points for Operating Conditions

The following conditions are required to perform advanced autotuning by reference. If these conditions are not
satisfied, use one-parameter tuning.

* The travel distance in response to references from the host controller must be the same as or larger than the
set positioning completion width (Pn522).

* The motor speed in response to references from the host controller must be the same as or larger than the set
rotation detection level (Pn502).

* The stopping time, i.e., the period while the positioning completion/COIN signal is OFF, is 10 ms or longer.

Items Influencing Performance

Advanced autotuning by reference may not be performed normally under the following conditions. If the
result of autotuning is not satisfactory, perform one-parameter tuning.

Refer to 6.5 One-parameter Tuning (Fn203) for details.

* The rigidity of the load 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.

<Supplementary Information>
Advanced autotuning by reference is performed by referring to the positioning completion width (Pn522). Set
the electronic gear ratio (Pn20E/Pn210) and positioning completion width (Pn522).

seconds after positioning has been completed, "WAITING" will blink. Furthermore,
unless the positioning completion signal (/COIN) is turned ON within approximately 10
IMPORTANT seconds, "Error" will blink for 2 seconds and tuning will be aborted.

o » Unless the positioning completion signal (/COIN) is turned ON within approximately 3
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(4)

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.

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

Pn460

Parameter Function When Enabled | Classification
n.0000 Does not set the 1st notch filter automatically.feed-
forward
n.0001 Sets the 1st qotch filter automatically.
[Factory setting] Immediately Tuning
n.000O0 Does not set the 2nd notch filter automatically.
n.0100 Sets the 2nd potch filter automatically.
[Factory setting]

)

(6)

Anti-Resonance Control Adjustment Function

This function reduces vibration of which the notch filter does not effective because of low vibration frequency.

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.

Set this function to Not Auto Setting only if you do not change the setting for anti-resonance control before
executing advanced autotuning by reference.

For details, refer to 6.6 Anti-Resonance Control Adjustment Function (Fn204)

Parameter Function When Enabled | Classification
~.O0o ]C)a(l)lf:; not use the anti-resonance control automati-
Pn160 : - . Immediately Tuning
Uses the anti-resonance control automatically. [Fac-
n.0O0O10 .
tory setting]

The following parameters related to anti-resonance control are set automatically.

Parameter Name
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain

Note: The following parameters related to anti-resonance control are not set automatically but the respective set values in
the parameters will apply.
Anti-resonance gain compensation (Pn162)
Anti-resonance filter time constant 1 compensation (Pn164)
Anti-resonance filter time constant 2 compensation (Pn165)

Model Following Control with 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 model following control with vibration suppression will be automatically adjusted and set.
Set this function to Not Auto Setting only if you do not change the setting for model following control with
vibration suppression before executing advanced autotuning by reference.

Note: This function uses model following control. Therefore, the function can be executed only if the adjustment level is
set to mode 2 or 3.

a Adjustments
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Related Parameters

Parameter Function When Enabled | Classification
0000 Dogs not use the vibration suppression function auto-
matically. . .
Pn140 S— - . . Immediately Tuning
Uses the vibration suppression function automati-
n.0100 .
cally. [Factory setting]

The following parameters related to model following control with vibration suppression are set automatically.

Parameter Name
Pn141 Model Following Control Gain
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B

Note: The following parameters related to model following control with vibration suppression are not set automatically
but the respective set values in the parameters will apply.
Model following control gain compensation (Pn142)

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 load resistance resulting from fluctuations in the machine assembly
* Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the tuning level. The friction compensation
setting in Pn408.3 applies when the mode is 1.

Tuning
Level
Friction Mode 1 etz 2
) Mode 3
Compensation
Setting
n.0O00O0O X O
Pn408
n. 1000 O O

O: Adjusted with the friction compensation function.

X: Adjusted without the friction compensation function.

Feedforward

If tuning is performed at mode 2 or mode 3, the feedforward reference (Pn109), speed feedforward (V-REF)
input, and torque feedforward (T-REF) input will be ignored because model following control will be enabled.

The following settings are required if model following control is used together with the speed feedforward (V-
REF) input and torque feedforward (T-REF) input.

Parameter Function When Enabled | Classification
Model following control is not used together with
n.0oO00O0O external speed/torque feedforward input.
Pn140 [Factory setting] Immediately Tuning
n. 1000 Model following control is usgd together with exter-
nal speed/torque feedforward input.
» Model following control is used to make optimum feedforward settings in the servo.
0 Therefore, model following control is not used together with either the speed feedfor-
ward (V-REF) input or torque feedforward (T-REF) input. An improper speed feedfor-
IMPORTANT ward (V-REF) input or torque feedforward (T-REF) input may result in overshooting.
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6.4.2 Advanced Autotuning by Reference Procedure

The following procedure is used for advanced autotuning by reference.

Advanced autotuning by reference is performed from the Digital Operator (option) or SigmaWin+.

Here, the operating procedure from the Digital Operator is described.

Refer to the 2-V series SGM L V/SGDV Users Manual, Operation of Digital Operator (STEPS80000055) for
basic key operations of the Digital Operator.

Note: The function cannot be performed from the Panel Operator.

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODE/SET
1 Fn201:AAT L Display the main menu of the utility function mode,
£fn202:Ref-AAT and select Fn202.
Fn203:0nePrmTun
Fn204:A-Vib Sup A v
s PR ——— Press the Key to display the initial setting screen
for advanced autotuning.

2 Mode=3 Type=2 DATA Note: If the display does not switch and NO-OP is
displayed, refer to (1) Check Points for Set-
tings.

BB Advanced AT A v
3 Press the or Key and set the items in
Mode=3 Type=2
SCROLL steps 3-1 and 3-2.
A
ETuning Level
Select the tuning level.
Mode = 1: Makes adjustments considering responsiveness and stability. (Standard level)
3.1 Mode = 2: Makes adjustments for positioning.
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
Set this level if position error overshoots at mode 2.
Note: Set the mode to 1 if Fn202 (Advanced Autotuning by Reference) is performed after executing this func-
tion.
mFilter Type Setting
Select the filter type to set a filter according to the machine element to be driven. Set the filter referring to the
following functional elements.
3. <Supplementary Information>
If there is noise or the gain does not increase, good results may be obtained by changing the filter type.
g g y y ging yp
Type = 1: Selects a filter suitable for belt drive mechanisms.
Type = 2: Selects a filter suitable for ball screw drive mechanisms [Factory setting].
Type = 3: Selects a filter suitable for rigid systems, such as a gear.
BB Advanced AT Press the Key. The advanced autotuning execu-
4 Pn103=00000 DATA tion screen will be displayed.
Pn100=0040.0 . " "o :
Pn101=0020.00 *[f the level is set to 2 or 3, the "Pn102" display will
Pn102=0040.0 change to the "Pn141".
ADJ Advanced AT

5 Pn103=00300 Input an external /S-ON signal, and then input a refer-
Pn100=0040.0
Prh10120020 00 ence from the host controller.
Pn141=0050.0
ADUJ Advanced AT Starts to adjust using or Key. "Adj" will

6 :Z n 1 g g = g (1’ g g OO blink on the status display.

Pn101=0006.36 A \4 Note: Adjustment cannot be performed during "BB"
Pn141=0150.0 is shown on the status display.
ENO - g Sronced AT When the adjustment has been completed normally,

7 Pn100=0100.0 "END" will blink for two seconds on the status dis-

Pn101=0006.36 play.

Pn141=0150.0

a Adjustments
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6.4.2 Advanced Autotuning by Reference Procedure

(2)

Step Display after Operation Keys Operation
Press the Key. The adjusted values will be writ-
DONE Advanced AT ten to the SERVOPACK, "DONE" will blink for two
8 Pn103=00300 DATA seconds.
Pn100=0100.0 .
Prh10120006 36 <Supplementary Information>
Pn141=0150.0 Not to save the values set in step 6, press the
Key.
BB —FUNCTION—
Fn201:AAT VODEIET Press the Key to complete the advanced autotun-
9 Fn202:Ref-AAT L ing by reference operation. The screen in step 1 will
Fn203:0nePrmTun appearagain.
Fn204:A-Vib Sup

Failure in Operation

If "NO-OP" or "Error" blinks for approximately two seconds during adjustment, the adjustment will be
stopped. After the adjustment is canceled, "NO-OP" or "Error" will be changed to "RUN" or "BB".

B Probable Causes of "NO-OP" Blinking

* The main circuit power supply is OFF.

* An alarm or warning has occurred.

* An overtravel has occurred.

* A SigmaWin+ communications error has occurred.
* Gain setting 2 is selected by gain switching.

Press the Key and stop the adjustment once, and take a corrective action to enable operation.

B Probable Causes of "Error" Blinking and Remedies

Press the Key and stop the adjustment once, and take the following remedies to enable operation.

Error

Probable Cause

Corrective Actions

The positioning
completion signal
(/COIN) did not turn ON
within approximately 10
seconds after
positioning adjustment
was completed.

The positioning completion width is too
small or P control operation (proportional
control) is being used.

Increase the set value for Pn522. If the P
control is set, disable the mode switch.

The gain dropped below
the minimum adjustable
gain.

Machine vibration is occurring or the posi-
tioning completion signal (/COIN) is turning
ON and OFF.

Increase the set value for Pn522. If there is
machine vibration, suppress the vibration
with the anti-resonance control adjustment
function, and the vibration suppression
function.
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6.4.3 Related Parameters

The following parameters are set automatically by using advanced autotuning by reference. Manual adjust-

ments are not required.

Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Torque Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 Ist Step Notch Filter Frequency
Pn40A 1st Step Notch Filter Q Value
Pn40C 2nd Step Notch Filter Frequency
Pn40D 2nd Step Notch Filter Q Value

a Adjustments
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6.5 One-parameter Tuning (FN203)
Adjustments with one-parameter tuning are described below.

6.5.1 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 autotuning levels.

Tuning level can be set to select an adjustment type.

Tuning Mode Adjustment Type
Mode 0 Makes adjustments giving priority to stability.
Mode 1 Makes adjustments giving priority to responsiveness.
Mode 2 Makes adjustments for positioning.
Mode 3 Makes adjustments for positioning, giving priority to overshooting suppression.

A filter type can be set to select a machine resonance reduction filter according to the mechanical element.

Filter Type Contents
Type =1 Selects a filter suitable for the belt drive mechanism or other mechanism.
Type =2 Selects a filter suitable for a ball screw drive mechanism.
Type =3 Selects a filter suitable for a rigid system, such as a gear.

One-parameter tuning performs the following adjustments.

* Gains (e.g., position loop gain and speed loop gain)
* Filters (torque reference filter and notch filter)
* Friction compensation
* Anti-resonance control
Refer to 6.5.4 Related Parameters for parameters used for adjustments.

<Supplementary Information>

Perform one-parameter tuning if satisfactory responsiveness is not obtained with advanced autotuning or
advanced autotuning by reference.

To fine-tune each servo gain after one-parameter tuning, refer to 6.8 Servo Gain Adjustment Application Func-
tion.

/\ 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.

» Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
one-parameter tuning is performed. If the setting greatly differs from the actual moment of inertia ratio, nor-
mal control of the SERVOPACK may not be possible, and vibration may result.
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(1)

(2)

Check Points for Settings

Check the following settings before performing one-parameter tuning, or otherwise "NO-OP" will be dis-
played during one-parameter tuning.

* The write prohibited setting (Fn010) must not be set.
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.

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.O000 Does not set the 1st notch filter automatically.
n.0004 Sets the 1st r}otch filter automatically.
[Factory setting] ) )
Pn460 . Immediately Tuning
n.0oO0O Does not set the 2nd notch filter automatically.
n.0100 Sets the 2nd notch filter automatically.

[Factory setting]

3)

Anti-Resonance Control Adjustment Function

This function reduces vibration of which the notch filter does not effective because of low vibration frequency.

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.

Set this function to Not Auto Setting only if you do not change the setting for anti-resonance control before
executing one-parameter tuning.

For details, refer to 6.6 Anti-Resonance Control Adjustment Function (Fn204)

Parameter Function When Enabled | Classification
n.Oood lc)a(;le; not use the anti-resonance control automati-
Pn160 : - . Immediately Tuning
Uses the anti-resonance control automatically.
n.0O00O10 .
[Factory setting]

The following parameters related to anti-resonance control are set automatically.

Parameter Name
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain

Note: The following parameters related to anti-resonance control are not set automatically but the respective set values in
the parameters will apply.
Anti-resonance gain compensation (Pn162)
Anti-resonance filter time constant 1 compensation (Pn164)
Anti-resonance filter time constant 2 compensation (Pn165)

"ARES" will blink on the digital operator when anti-resonance control adjustment function is set.

RUN —OnePrmTun—
FF LEVEL = 0050
FB LEVEL = 0040
NF1 NF2 ARES

a Adjustments
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6.5.2 One-parameter Tuning Procedure

(4)

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 load resistance resulting from fluctuations in the machine assembly
* Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the tuning level. The friction compensation
setting in Pn408.3 applies when the mode is 0 or 1.

Tuning
o Level
Friction Mode 0 Mode 1 Mode 2 Mode 3
Compensation
Setting
n.0oO00O0O X X O O
Pn408
n.1000 O O O O

O: Adjusted with the friction compensation function.
X: Adjusted without the friction compensation function.

Feedforward

If tuning is performed at mode 2 or mode 3, the feedforward reference (Pn109), speed feedforward (V-REF)
input, and torque feedforward (T-REF) input will be ignored because model following control will be enabled.

The following settings are required if model following control is used together with the speed feedforward (V-
REF) input and torque feedforward (T-REF) input.

Parameter Function When Enabled | Classification
Model following control is not used together with
n.0oO00O0O external speed/torque feedforward input.
Pn140 [Factory setting] Immediately Tuning
n. 1000 Model following control is used together with exter-
’ nal speed/torque feedforward input.
* Model following control is used to make optimum feedforward settings in the servo.
0 Therefore, model following control is not used together with either the speed feedfor-
ward (V-REF) input or torque feedforward (T-REF) input. An improper speed feedfor-
IMPORTANT ward (V-REF) input or torque feedforward (T-REF) input may result in overshooting.
Refer to 6.8.2 Torque Feedforward and 6.8.3 Speed Feedforward for details.
6.5.2 One-parameter Tuning Procedure

The following procedure is used for one-parameter tuning.
One-parameter tuning is performed from the Digital Operator (option) or SigmaWin+.
Here, the operating procedure from the Digital Operator is described.

Refer to the 2V series SGM L V/SGDV User s Manual, Operation of Digital Operator (SIEPS80000055) for
basic key operations of the Digital Operator.

Note: Mode 2 and mode 3 cannot be selected from the Panel Operator.
To perform one-parameter tuning with mode 2 or mode 3, operate from the Digital Operator or SigmaWin+.




6.5 One-parameter Tuning (Fn203)

(1) Operating Procedure 1

Step Display after Operation Keys Operation
RUN —FUNCTION— MODE/SET
1 Fn202:Re f-AAT had Display the main menu of the utility function mode,
Fn203:0nePrmTun
Fn204:-A-Vib Su o and select Fn203.
Fn205:Vib Sup A v
Press the Key to display the moment of inertia
ratio set in Pn103 at present. Select the digit with the
D algomenrmiuns or Key, change the set value with the [A ]
2 DATA or Key.

Note: If the display does not switch and NO-OP is
displayed, refer to (1) Check Points for Set-
tings.

BB —OnePrmTun—
3 Settineg OATA Press the Key to display the initial setting screen
Tuning Mode = 2 for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Settineg Press the , or Key and set the items in
Tuning Mode = 2 SCROLL steps 4-1 and 4-2.
Type = ? A
ETuning Mode
Select the tuning Mode.
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.
4-1 | Tuning Mode = 2: Makes adjustments for positioning.
Tuning Mode = 3: Make adjustments for positioning, giving priority to overshooting suppression.
Set this mode if position error overshoots at Tuning Mode 2.
When Tuning Mode is set to 0 or 1, refer to (2) Operating Procedure 2 [Tuning Mode set to 0 or 1].
When Tuning Mode is set to 2 or 3, refer to (3) Operating Procedure 3 [Tuning Mode set to 2 or 3].
mFilter Type Setting
Select the filter type to set a filter according to the machine element to be driven. Set the filter referring to the
following functional elements.
4. <Supplementary Information>

If there is noise or the gain does not increase, good results may be obtained by changing the filter type.
Type = 1: Selects a filter suitable for belt drive mechanisms.

Type = 2: Selects a filter suitable for ball screw drive mechanisms [Factory setting].

Type = 3: Selects a filter suitable for rigid systems, such as a gear.

a Adjustments
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6.5.2 One-parameter Tuning Procedure

(2) Operating Procedure 2 [Tuning Mode set to 0 or 1]

Step Display after Operation Keys Operation
Input an external /S-ON signal. The display will
1 change from "BB" to "RUN." Input a reference from
the host controller.
RUN —OnePrmTun—
2 g " 1 g ? - 8 g : g' 80 DATA The set value will be displayed. Press the Key
PRn141=0050.0 after checking the value.
Mode 0 and Mode 1 are used to make level adjust-
ments. When the level is increased, the responsive-
ness will improve. If the value is too large, however,
vibration will occur. If that occurs, press the
Key. The SERVOPACK will detect the vibration fre-
quencies automatically and make notch filter or anti-
< > resonance control settings.
RUN —OnePrmTun— If the vibration is great, the vibration frequency will
3 LEVEL = 0040 A \"4 be detected even if the Key is not pressed and a
- notch filter or anti-resonance control will be set.
1 L .
NF ARES DATA Select the digit with the or Key, adjust the
level with or Key, and press the Key.
When the notch filter is set, "NF1" or "NF2" will be
displayed on the bottom row. "NF1" shows that a
one-level notch filter is set.
When anti-resonance control is set, "ARES" is dis-
played.
RUN —OnePrmTun— A confirmation screen is displayed after level adjust-
Pn100=0040.0
4 Pn101=0020.00 DATA ment. Check the value and press the Key.
Pn102=0040.8
Press the Key. The adjusted values will be writ-
ten to the SERVOPACK, "DONE" will blink for two
DONE —OnePrmTun— seconds.
Pn100=0040.0 .
5 Pn101=0020.00 DATA <Supplementary Information>
Pn102=0040.8 Not to save the values set in step 3, press the
Key.
The screen in step 3 will appear with the[ < ] Key.
B o2 Rotomnr  1ONT oST Press the Key to complete the one-parameter
6 Fn203:0nePrmTun [ tuning operation. The screen in step 1 will appear
Fn204:A-Vib Sup again'
Fn205:Vib Sup

Note: Tuning Mode
0: Makes adjustments giving priority to stability.

1: Makes adjustments giving priority to responsiveness.
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(3) Operating Procedure 3 [Tuning Mode set to 2 or 3]

Step Display after Operation Keys Operation
Input an external /S-ON signal. The display will
1 change from "BB" to "RUN." Input a reference from
the host controller.
RUN —OnePrmTun—
2 :Z " 1 g ? - g g ‘2‘ g‘ g o DATA The set value will be displayed. Press the Key
Pn141=0050.0 after checking the value.
Mode 2 or 3 is used to make FF level and FB level
adjustments. When the level is increased, the respon-
siveness will improve. If the value is too large, how-
ever, vibration will occur. If that occurs, press the
Key. The SERVOPACK will detect the vibration
frequencies automatically and make notch filter or
anti-resonance control settings.
If the vibration is great, the vibration frequency will
be detected even if the Key is not pressed and a
notch filter or anti-resonance control will be set.
The positioning time will become shorter if the FF
level is increased. If the FF level is too high, over-
shooting will result. Adjust FF level and FB level
with the (<], [>], or Keys, and press the
< > Key.
RUN —OnePrmTun—
FF LEVEL = 0050.0 Note:
3 FB LEVEL = 0040.0 A \'4 * A change in the FF level will become effective
NE after the motor stops (i.e., the motor comes to a
ARES DATA stop with no reference input), and the response of
the motor will change. Wait until the set operation
reference stops and check the response before
adjusting the FF level. If the FF level is changed
greatly while the SERVOPACK is in operation, the
response will change radically. This may cause
vibration.
« "FF LEVEL" will blink until the FF level is
enabled. If the motor does not stop approximately
10 seconds after the setting is changed, a timeout
error will result and the previous setting will be
enabled again.
* The vibration frequencies may not be detected if
the amplitude is too small. If that occurs, press the
Key to forcibly detect the vibration frequen-
cies.
RUN —OnePrmTun—
Pn100=0040.0 . L .
4 Pn101=0020.00 DATA A confirmation screen is displayed after adjustment.
Pn141=0050.0
NF 1
Press the Key. The adjusted values will be writ-
ten to the SERVOPACK, "DONE" will blink for two
DONE —OnePrmTun— seconds.
Pn100=0040.0 .
5 Phn101=0020.00 DATA <Supplementary Information>
P . ; ‘1‘ 1=0050.0 Not to save the values set in step 3, press the
Key.
The screen in step 3 will appear with the Key.
Ei’; 02 Re fF_ : :‘ TC Tron= ODERET Press the Key to complete the one-parameter
6 Fn203:0nePrmTun 2 tuning operation. The screen in step 1 will appear

Fn204:A-Vib Sup
Fn205:Vib Sup

again.
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6.5.3 One-parameter Tuning Example

6.5.3 One-parameter Tuning Example

The following procedure is used for one-parameter tuning on the condition that the tuning mode is set to 2, or
3. This mode is used to reduce positioning time.

Step | Measuring Instrument Display Example Operation

Position error pulse
(4 reference units/div)

F + 1t e 14 Measure the positioning time after setting the moment of iner-
1 1 | |1 e tia ratio (Pn103) correctly. Tuning will be completed if the
j specifications are met here. The tuning results will be saved in

Reference pulse speed
) (500 min/civ) the SERVOPACK.

T The positioning time will become shorter if the FF level is
it — 1 increased. The tuning will be completed if the specifications
2 1 | L . —— are met. The tuning results will be saved in the SERVOPACK.
| | I S | If overshooting occurs before the specifications are met, go to
step 3.

3 [ %] T 1T 1 Overshooting will be reduced if the LB level is increased. If the
1 | | overshooting is solved, go to step 4.

The graph shows overshooting generated with the FF level
L | E thpel E¥= | increased in step 3. In this state, the overshooting occurs at two
[ references, but the positioning setting time is short. The tuning
will be completed if the specifications are met. The adjustment
results are saved in the SERVOPACK. If overshooting occurs
before the specifications are met, repeat steps 3 and 4.
If vibration occurs before the overshooting is eliminated, the
vibration will be suppressed by the automatic notch filter.

I I |1 I I I I Note:
i1 The vibration frequencies may not be detected if the amplitude
| T is too small. If that occurs, press the Key to forcibly detect
the vibration frequencies.

5 The adjustment results are saved in the SERVOPACK.
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6.5.4 Related Parameters

The following parameters are set automatically by using one-parameter tuning. Manual adjustments are not

required.
Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Torque Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 Ist Step Notch Filter Frequency
Pn40A 1st Step Notch Filter Q Value
Pn40C 2nd Step Notch Filter Frequency
Pn40D 2nd Step Notch Filter Q Value
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6.6.1 Anti-Resonance Control Adjustment Function

6.6

6.6.1

(1)

Anti-Resonance Control Adjustment Function (Fn204)

This section describes the anti-resonance control adjustment function.

Anti-Resonance Control Adjustment Function

An increase in the control gain of the SERVOPACK is effective for high-speed, high-precision driving of a
machine. If the gain is excessively high, vibration will occur in the operating section of the machine. The anti-
resonance control adjustment function (Fn204) is an effective function that supports anti-resonance control
adjustment if the vibration frequencies are from 100 to 1,000 Hz.

The anti-resonance control adjustment function reduces vibration by adjusting the damping gain with vibra-
tion frequencies that are automatically detected or manually set.

The automatic detection of vibration frequencies is enabled or disabled using the tuning mode settings.

Detection of
Tuning Mode Vibration Guideline Selection
Frequencies

* The vibration frequencies are unknown.

0 YES * This function is being used for the first time.

* The frequencies are already known.
1 NO * To fine-tune the damping gain when the anti-resonance control adjustment
function has already been used.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is enabled or disabled. Enable the function in a state where the
machine can come to an emergency stop at any time to ensure the safety operation of the machine.

» Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
executing the anti-resonance control adjustment 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.

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 present damping gain
(Pn163). The amplitude of vibration may become larger if the damping gain is exces-
sively high. Increase the vibration gain from about 0% to 200% in 10% increments
while checking the effect of vibration reduction. If the effect of vibration reduction is
still insufficient at a gain of 200%, cancel the setting, and lower the control gain using
a different method, such as one-parameter tuning.

o « This function detects vibration between 100 and 1,000 Hz. Vibration will not be

Check Points for Settings

Check the following settings before performing anti-resonance control adjustment function, or otherwise
"NO-OP" will be displayed during anti-resonance control adjustment.

* The control must not be set to torque control.
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(2)

6.6.2

(1)

Items Influencing Performance

Before executing the anti-resonance control adjustment function, check the following precautions and take
necessary measures.

* To obtain sufficient vibration reduction, the moment of inertia ratio must be set correctly. Perform advanced
autotuning to set the moment of inertia ratio (Pn103).

<Supplementary Information>

Perform one-parameter tuning (Fn203) or use another method to increase the responsiveness after performing
this function. If the vibration reduction gain is increased with one-parameter tuning performed, vibration may
result again. If that occurs, perform this function again to fine-tune the settings.

Anti-Resonance Control Adjustment Function Operating Procedure

The following procedure is used for anti-resonance control adjustment function.
Anti-resonance control adjustment function is performed from the Digital Operator (option) or SigmaWin+.
Here, the operating procedure from the Digital Operator is described.

Refer to the 2V series SGM L V/SGDV User’s Manual, Operation of Digital Operator (SIEPS80000055) for
basic key operations of the Digital Operator.

Note: * The function cannot be performed from the Panel Operator.
* Use this function if vibration is generated when a control reference is input.

The following three methods can be used for the anti-resonance control adjustment function. Select and use
the best method.

1. Starting Execution with Vibration Suppression When the Anti-resonance Control Adjustment Function Has
Not Been Used — See page 6-41.

2. Starting Execution without Vibration Suppression When the Anti-resonance Control Adjustment Function
Has Not Been Used — See page 6-43.

3. Starting Execution for Fine-tuning When the Anti-resonance Control Adjustment Function Has Been Used
— See page 6-45.

Starting Execution with Vibration Suppression When the Anti-Resonance Control
Adjustment Function Has Not Been Used

Step Display after Operation Keys Operation

RUN —FUNCTION— MODE/SET

1 Fn203:0nePrmTun <L Display the main menu of the utility function mode,
Fn204: A-Vib Sup
Fn205.vib Sup and select Fn204.
Fn206:Easy FFT A v
RUN — Vib Sup— Press the Key to display the initial setting screen

2 Tuning Mode = 0 DATA for tunlng mOde . . .

Note:If the display does not switch and NO-OP is dis-
played, refer to (1) Check Points for Settings.

RUN — Vib Sup— A v

3 Tuning Mode = o Press the or Key and select the tuning mode

non

DATA
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6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

Step Display after Operation Keys Operation
Press the Key while "Tuning Mode = 0" is dis-
played. The screen shown on the left will appear. The
detection of vibration frequencies will start and
RUN — Vib Sup— "freq" will blink.
4 freq = ———— H2 DATA Note: Return to step 3 if vibration is not detected.
damp = 00000 Lower the vibration detection sensitivity
(Pn311). When this parameter is lowered, the
detection sensitivity will be increased. Vibra-
tion may not be detected accurately if too small
value is set.
The vibration frequency will be displayed if vibration
is detected.
RUN — Vib Sup— i |
5 freq = 0400 H=z |I L]
dame = 00000 11— 1—Torquereference
P b
i -
i I A N |
L | jh__ Positioning completion |
signal
RUN — Vib Sup—
6 ; = 0400 H DATA Press the Key. The cursor will move to "damp,"
re = z : :
dam Z = 00020 and "freq" will be displayed normally.
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
| 4 1
L
1
i -'x_‘_ Error
4 |
1 1 . - T . - f. -
RUN — Vib Sup— < > i orque reference
.
7 freq = 0400 Hz .i."'.
damp = 00120 A v | | | | | | |
11| Positioning completion |
signal
Note:
Increase the damping gain from about 0% to 200% in
10% increments while checking the effect of vibra-
tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
RUN — Vib Sup—
8 ScROLL Press the Key. The cursor will move from
freq = 0402 Hz A Hd ”t llf n
damp = 00120 amp™ 1o “req-.
RUN — Vib Sup— < > Select the digit with the or Key, and press
9 freq = 0420 Haz the or Key to fine-tune the frequency. Skip
damp = 00120 A v this step and go to step 10 if the fine-tuning of the fre-
quency is not necessary.
RUN — Vib Sup—
10 freq = 0420 Hz DATA Press Key to save the settings.
damp = 00120
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Step Display after Operation Keys Operation
DONE — Vib Sup—
1" freq = 0420 Hz "DONE" will blink for two seconds.
damp = 00120
RUN —FUNCTION— e .
Fn203:0nePrmTun VOOERET Press the Key to cqmplete the anti-resonance
12 ||Fn204:A-Vib Sup ) control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206:Easy FFT

appear again.

(2) Starting Execution without Vibration Suppression When the Anti-Resonance
Control Adjustment Function Has Not Been Used

Step Display after Operation Keys Operation
RUN —FUNCTION— MODE/SET
1 Fn203:0nePrmTun R Display the main menu of the utility function mode,
£n204:AVibk Sup and select Fn204.
Fn205:Vib Sup
Fn206:Easy FFT A v
RUN — Vib Sup—
2 Tuning Mede = o0 DATA Press the Key to display the initial setting screen
for tuning mode.
RUN —FUNCTION— A \Y4
3 ) Press the or Key and select the tuning mode
Tuning Mode = 1 nyn
DATA '
Press the Key while "Tuning Mode = 1" is dis-
played. The screen shown on the left will appear and
"freq" will blink.
RUN — Vib Sup— —
4 freq = 0420 Hz DATA i
damp = 00000 T
11 Torquereference
1y
- e
§ I I T |
- 1| Positioning completion |
signal
RUN — Vib Sup—
5 < > Select the digit with the or Key, and press
f = 0400 H .
d ; :,Z - 00000 : A \V4 the or Key to adjust the frequency.
RUN — Vib Sup—
SCROLL SCROLL .
6 freq = 0400 Hz A Press the Key. The cursor will move to "damp".
damp = 00 020

a Adjustments
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6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

Step Display after Operation Keys Operation
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
| 4 1
L
1
i -"\,_1_ Error
4 |
.ll . - T - f -
RUN — Vib Sup— < > i orque reference
.
7 freaq = 0400 Hz .i."'.
damp = 00020 Al v
11| Positioning completion |
signal
Note:
Increase the damping gain from about 0% to 200% in
10% increments while checking the effect of vibra-
tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
RUN — Vib Sup—
SCROLL Press the |'A | Key. The cursor will move from
8 frea = 0400 Hz A "d. "to "fi ny
damp = 00120 amp to "1req .
RUN — Vib Sup— < > Select the digit with the or Key, and press
9 frea = 0400 Hz the or Key to fine-tune the frequency. Skip
damp = 00120 A v this step and go to step 10 if the fine-tuning of the fre-
quency is not necessary.
RUN — Vib Sup—
10 freq = 0400 Hz DATA Press Key to save the settings.
damp = 00 130
DONE — Vib Sup—
1 freq = 0400 Hz "DONE" will blink for two seconds.
damp = 0150
RUN —FUNCTION— C=g .
Fn203:0nePrmTun VIODERET Press the Key to complete the anti-resonance
12 Fn204:A-Vib Sup [ control adjustment function. The screen in step 1 will
Fn205:Vib Sup appearagain'
Fn206:Easy FFT
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(38) Starting Execution for Fine-tuning When the Anti-Resonance Control Adjustment
Function Has Been Used

Step Display after Operation Keys Operation
RUN —FUNCTION— MODEFET
1 Fn203:0nePrmTun R Display the main menu of the utility function mode,
FnZ204:AVib Sup and select Fn204.
Fn205:Vib Sup
Fn206:Easy FFT A v
RUN —FUNCTION— Press the Key to display the "Tuning Mode = 1"
as shown on the left.
2 Tuning Mode = 1 DATA . . .
Note: If the display does not switch and NO-OP is
displayed, refer to (1) Check Points for Settings.
RUN — Vib S —
I “P Press the Key while "Tuning Mode = 1" is dis-
3 freq = 0400 Hz DATA played. The screen shown on the left will appear and
damp = 00120 "damp" will blink.
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
RUN — Vib Sup— < > Note: ) ) _
4 Increase the damping gain from about 0% to 200% in
freg = 0400 Hz 10% increments while checking the effect of vibra-
damp = 00130 A \'4 tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
RUN — Vib Sup—
5 SCROLL Press the Key. The cursor will move from
freq = 0402 H =z A "d ut "fr "
damp = 0150 amp" to €q-.
RUN — Vib Sup— < > Select the digit with the or Key, and press
6 freq = 0420 Haz the or Key to fine-tune the frequency. Skip
damp = 0150 A \V4 this step and go to step 7 if the fine-tuning of the fre-
quency is not necessary.
DONE — Vib Sup—
7 freq = 0420 Hz DATA Press Key to save the settings.
damp = 0150
RUN —FUNCTION— g .
Fn203 - OnePrmTun VODERET Press the Key to complete the antl—'resonance .
8 Fn204:A-Vib Sup P control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206:Easy FFT

appear again.

6.6.3 Related Parameters

Pn160 and Pn161 are set automatically. The other parameters are not set automatically but the respective set
values in the parameters will apply.

Parameter Name
Pn160 Anti-resonance Control Selection
Pn161 Anti-resonance Frequency
Pn162 Anti-resonance Gain Compensation
Pn163 Anti-resonance Damping Gain
Pn164 Anti-resonance Filter Time Constant 1 Compensation
Pn165 Anti-resonance Filter Time Constant 2 Compensation
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6.7.1 Vibration Suppression Function

6.7

6.7.1

Vibration Suppression Function (Fn205)

The vibration suppression function is described in this section.

Vibration Suppression Function

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is enabled or disabled. Enable the function in a state where the
machine can come to an emergency stop at any time to ensure the safety operation of the machine.

+ Be sure to set a suitable value for the moment of inertia ratio (Pn103) using advanced autotuning before
executing this 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.

tion errors or the vibration frequencies are outside the range of detectable frequen-
cies. If that occurs, use a device, such as a laser displacement sensor or vibration
IMPORTANT meter, to measure the vibration.
« If vibration frequencies automatically detected are not suppressed, there may be a dif-
ference between the actual frequency and detected frequency. Fine-tune the detected
frequency if necessary.

o » Frequency detection will not be performed if there is no vibration resulting from posi-

Check Points for Settings

Before performing the vibration suppression function, check the following setting and take necessary mea-
sures.

* The control must be set to position control.
Items Influencing Performance

The vibration suppression function cannot suppress vibration effectively under the following condition. If the
result is not satisfactory, perform anti-resonance control adjustment function (Fn204) or one-parameter tuning
(Fn203).

* Vibration is generated continuously when the motor is not rotating.

<Supplementary Information>
Perform one-parameter tuning (Fn203) to improve responsiveness after vibration suppression is performed.

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). Perform the detection of vibration frequencies after adjusting the remained vibration detection width
(Pn560).

Pn560

Remained Vibration Detection Width Positi
Classification
Setting Range Setting Unit Factory Setting When Enabled
0.1 to 300% 0.1% 40% Immediately Setup

Note: Use a set value of 10% as a guideline. 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.
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(4)

<Supplementary Information>
Vibration frequencies automatically detected may vary more or less during each positioning operation. Per-
form positioning several times and make adjustments while checking the effect of vibration suppression.

Feedforward
If this function is performed, the feedforward reference (Pn109), speed feedforward (V-REF) input, and torque
feedforward (T-REF) input will be ignored because model following control will be enabled.

The following settings are required if model following control is used together with the speed feedforward (V-
REF) input and torque feedforward (T-REF) input.

Parameter Function When Enabled | Classification
Model following control is not used together with
n.0O00O0O external speed/torque feedforward input.
Pn140 [Factory setting] Immediately Tuning
n1000 Model following control is used together with exter-
' nal speed/torque feedforward input.
* Model following control is used to make optimum feedforward settings in the servo.
0 Therefore, model following control is not used together with either the speed feedfor-
ward (V-REF) input or torque feedforward (T-REF) input. An improper speed feedfor-
IMPORTANT ward (V-REF) input or torque feedforward (T-REF) input may result in overshooting.
Refer to 6.8.2 Torque Feedforward and 6.8.3 Speed Feedforward for details.
6.7.2 Vibration Suppression Function Operating Procedure

The following procedure is used for vibration suppression function.

Vibration suppression function is performed from the Digital Operator (option) or SigmaWin+.

Here, the operating procedure from the Digital Operator is described.

Refer to the 2-V series SGM LI V/SGDV User’s Manual, Operation of Digital Operator (STEPS80000055) for
basic key operations of the Digital Operator.

Note: * The function cannot be performed from the Panel Operator.

« [f this function is aborted by pressing the MODE/SET Key, the SERVOPACK will continue operating until the
motor comes to a stop. After the motor stops, the set value will return to the previous value.

The operating flow of the vibration suppression function is shown below.

(1) Operating Flow

Execute steps 1 to 3.

Adjust vibration using measuring device.

Vibration detected?

Execute steps 4 to 8.

A4

( Completed )

a Adjustments
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6.7.2 Vibration Suppression Function Operating Procedure

(2) Operating Procedure

Step Display after Operation Keys Operation
1 Input a control reference and take the following steps while repeating positioning.
RUN —FUNCTION— MODE/SET
2 Fn204:A=Vib Sup <L Display the main menu of the utility function mode,
fn208:Vib Sup and select Fn205.
Fn206:Easy FFT
Fn207:V—Monitor A v
Press the Key. The display shown on the left will
appear.
Measure f: Measurement frequency
Setting f: Setting frequency [Factory-set to the set
value for Pn145]
Note: If the setting frequency and actual operating
frequency are different, "Setting" will blink.
The detected vibration frequency will be dis-
played.
RUN —Vib Sup—
Measure f=010. 4Hz
RUN —Vib Sup— Setting f=050. OHz
3 Measure f=————— Hz DATA . . . .
Setting f=050. OHz Frequency detection will not be performed if there is
no vibration or the vibration frequency is outside the
range of detectable frequencies. The following screen
will be displayed if vibration is not detected. If the
vibration frequencies are not detected, prepare a
means of detecting and measuring the vibration.
When the vibration frequencies are measured, go to
step 5 and manually set the measured vibration fre-
quency.
RUN —Vib Sup—
Measure f =————— Hz
Setting f =050. OHz
Press the Key. The displayed measure f value
will be displayed as the setting f value as well.
1] 1 .
RUN —Vib Sup—
SCROLL |
4 Measure f=010. 4Hz A k !
Setting f=010. 4Hz :
—el——— Error
i e D T
Torque
reference
If the vibration is not completely suppressed, press
the or Key and move the digit, and press
RUN —Vib Sup— < > the or Key to fine-tune the frequency. Skip
5 this step and go to step 7 if the fine-tuning of the fre-
Measure 17019 4Nz quency is not necessary.
Setting f=012. 4Hz :
A \ Note:

If the setting frequency and actual operating fre-
quency are different, "Setting" will blink.
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6.7.3

Step Display after Operation Keys Operation
Press the Key. The "Setting f" will change to
usual display and the frequency currently displayed
will be set for the vibration suppression function.
|2
RUN —Vib Sup—
6 Measure f=010. 4Hz DATA
Setting f=012. 4Hz | B | T
Error
. Torque
reference
DONE —Vib Sup—
7 Measure f =————— Hz DATA Press the Key to save the settings.
Setting f =012. 4Hz
RUN —FUNCTION—
8 ”:: n i g‘; MODE/SET Press the Key to complete the vibration suppres-
F:T‘G L sion function. The screen in step 1 will appear again.
Fn207

o

IMPORTANT

No settings related to the vibration suppression function will be changed during opera-

tion.

If the motor does not stop approximately 10 seconds after the setting changes, a timeout
error will result and the previous setting will be enabled again.

The vibration suppression function will be enabled when the parameter is set in step 6.
The motor response, however, will change when the motor comes to a stop with no refer-

ence input.

Related Parameters

The following parameters are set automatically. Manual adjustments are not required.

Parameter Name
Pn140 Model Following Control Selection
Pn141 Model Following Control Gain
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
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Servo Gain Adjustment Application Function

The servo gain adjustment application functions are described in this section.

The adjustment application functions are classified roughly into adjustment functions to shorten positioning
time and adjustment functions to reduce vibration.

The following table shows a list of adjustment application functions.

(1) Adjustment Functions to Shorten Positioning Time

Adjustment Functions Applicable
and Related Description Characteristics Control Reference
Parameters Mode
Feedforward Feedforward compensation for
Pn109 the position reference is added to Position 6.8.1
Pn10A the speed reference.
-llz—orQ(;er q While in position control or speed
eediorwar control, torque feedforward input . .
Pn002 is applied into the torque refer- The system W1 lTbe unstable if Spe.e(.i 6.8.2
Pn400 ence input terminal and added to a large value is set, possibly | Position
Pn415 the internal torque reference resulting in overshooting or
n 4 ) vibration.
Speed While in position control, speed
Feedforward feedforward input is applied into
Pn207 the speed reference input terminal Position 6.8.3
Pn300 and added to the internal speed
Pn307 reference.
Mode Switch
(P/ E|h9°n§r°| Switches from PI control to P
switching control using the value of an . S
Pn10B internal servo variable in a félr?ziﬁs casily switching PI/P Speed 685
Pn10C parameter (torque, speed, acceler- S ) hooti Position o
Pn10D ation, or position error) as a UPPTESSes an overshooting.
Pn10E threshold value.
Pn10F
Gain Switching Manually or automatically
Pn100 to Pn106 change parameters for the posi-
Pn141 tion loop gain (Kv), speed loop | Enables easily switching gain
Pn142 integral time constant (Ti), posi- | according to the internal con- Speed
Pn148 tion loop gain (Kp), torque refer- | ditions of the SEROVO- Pp » 6.8.6
n ence filter time constant(T¥), PACK. The user must select osttion
Pn149 model following control gain, the switching conditions.
Pn401 and model following control gain
Pn412

compensation.




6.8 Servo Gain Adjustment Application Function

(2) Adjustment Functions to Reduce Vibration

3)

Adjustment Functions Applicable
and Related Description Characteristics Control Reference
Parameters Mode
Enables smooth operation. If
Sp eed Reference A first order lag filter for the a large value is set, however,
Filter . . . Speed 5.34
speed reference input. the responsiveness will
Pn307 d
ecrease.
Torque Reference Sets a filter time constant with the | Effective in almost all fre- Speed
: first order lag filter and a notch | quency bands. If a large value .
Filter . . . Position 6.8.7
Pn401 filter arranged in series to the (low fre.quency) is set, the Toraue
torque reference. responsiveness will decrease. q
Mainly effective for vibration
between 500 and 2,000 Hz.
_ Instability will result if the
Notch Filter Sets a Q (notch width) for each of | setting is not correct. As a Speed
Pn408 two notch filters arranged in utility functions for the notch | Position 6.8.7
Pn409 to Pn40E series with the torque reference. | filters settings, the online Torque
vibration monitor (Fn207)
and EasyFFT (Fn206) func-
tions are available.
Other Adjustment Functions
Adjustment Functions Applicable
and Related Description Control Reference
Parameters Mode
Propor’luonal Control When sending references from the host controller to the SERVO-
Operation Speed
. PACK, P control mode can be selected from the host controller .. 6.8.4
(Proportional ; . . Position
. for particular operating conditions.
Operation Reference)
Position Integral Time | This function adds an integral control operation to the position Position 6.8.8
Constant loop.
Friction Compensation | This function rectifies the viscous friction change and regular Speed
.. 6.8.9
Pn408 load change. Position

6.8.1 Feedforward Reference
Applies feedforward control compensation in position control inside the SERVOPACK. Use this parameter to shorten
positioning time.
Position
reference pulse
E-ncoder feedback pulse
Feedforward Gain | Position |
[Positon] Classification
Pn109 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant [ Position |
[Postton] Classification
Pn10A Setting Range Setting Unit Factory Setting When Enabled
0 to 6400 0 . .
(0.00 to 64.00 ms) 0.01 ms (0.00 ms) Immediately Tuning

Note: Too high value may cause the machine to vibrate. For ordinary machines, set 80% or less in this parameter.

a Adjustments
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6.8.2 Torque Feedforward

6.8.2 Torque Feedforward

The torque feedforward function is valid only in speed control and position control.

The torque feedforward function shortens positioning time, The host controller differentiates a speed reference
to generate a torque feedforward reference, and inputs the torque feedforward reference together with the
speed or position reference to the SERVOPACK.

Connection Example

Connect a speed reference signal line to V-REF (CN1-5 and -6) and a torque feedforward reference to T-REF
(CN1-9 and -10) from the host controller.
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Host controller SERVOPACK
T-REF (CN1-9)
S:‘E:Ir' > -Pn41 5 -Pn400 Servomotor
+ V-REF (CN1-5) + .
s Kp [—# >, -PnSOO o 0—| Current loop
Position _+ _ + A+
reference Integration
(Pn101)
Speed - Enc,
calculation
rH Divider Encoder

Kp: Position loop gain

Kgg: Feedforward gain

Related Parameters

Torque feedforward is set using the parameters Pn002, Pn400 and Pn415.

The factory setting is Pn400 = 30. If, for example, the torque feedforward value is £3V, then, the torque is
limited to £100% of the rated torque.

Parameter Function When Enabled | Classification
n.OJO00 Disabled
Pn002 After restart Setup
n.O0O02 Uses T-REF terminal for torque feedforward input.
Torque Reference Input Gain [ Speed | [Position | [Torque | o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 30
1.0 t?[ 10.0V/rated 0.1V/rated torque (3.0 V/rated torque) Immediately Setup
orque)
Note 1. Too high a torque feedforward value will result in overshooting or undershooting. To prevent such troubles, set
the optimum value while observing the system responsiveness.
2. The torque feedforward function cannot be used with torque limiting by analog voltage reference.
Filter Time Constant [ Speed | [Position | [Torque | o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup
* The following settings are required if model following control is used together with the speed feedforward
(V-REF) input and torque feedforward (T-REF) input.
Parameter Function When Enabled | Classification
Model following control is not used together with
n.0O00O0O .
external speed/torque feedforward input. ) )
Pn140 . - . Immediately Tuning
Model following control is used together with exter-
n. 1000 X
nal speed/torque feedforward input.




6.8 Servo Gain Adjustment Application Function

6.8.3

(1)

(2)

Model following control sets the optimum feed forward value in the servo. Therefore,
usually model following control does not use the speed feedforward (V-REF) and the
torque feedforward (T-REF) together.

If the speed feedforward (V-REF) value and torque feedforward (T-REF) value are
improperly input, overshooting may occur.

o

IMPORTANT

Speed Feedforward

The speed feedforward function is valid only in position control.

The speed feedforward function is used to shorten positioning time. The host controller differentiates the
position reference to generate the speed feedforward reference, and inputs the speed feedforward reference
together with the position reference to the SERVOPACK.

Connection Example

Connect a position reference signal line to PULS and SIGN (CN1-7, -8, -11, and -12) and a speed feedforward
reference signal line to V-REF (CN1-5 and -6) from the host controller.

Host controller SERVOPACK

V-REF (CN1-5 and -6)

Servomotor

Position . o—| Current loop
reference +

Integration
Pn101
Speed
calculation

Enc,

| Encoder

Kp: Position loop gain
Kgg: Feedforward gain

Related Parameters
Speed feedforward value is set using the parameters Pn207 and Pn300.

The factory setting is Pn300 = 600. If, for example, the speed feedforward value is 6V, then the speed is lim-
ited to the rated speed.

Parameter Function When Enabled | Classification
n.0J0000 Disabled
Pn207 After restart Setup
n.O00O10 Uses V-REF terminal for speed feedforward input.
Speed Reference Input Gain [Speed]  [Position ] [Torque | o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
150 to 3000 600
(1.50 tosi,(ié)é)) V/rated 0.01 V/rated speed (6.00 V/rated torque) Immediately Setup

Note: Too high a speed feedforward value will result in overshooting or undershooting. To prevent such troubles, set the
optimum value while observing the system responsiveness.

a Adjustments
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6.8.4 Proportional Control Operation (Proportional Operation Reference)

* The following settings are required if model following control is used together with the speed feedforward
(V-REF) input and torque feedforward (T-REF) input.

Parameter Function When Enabled | Classification
Model following control is not used together with
n.0O00O0 external speed/torque feedforward input.
Pn140 [Factory setting] Immediately Tuning
Model following control is used together with exter-
n.1000 X
nal speed/torque feedforward input.

ally model following control does not use the speed feedforward (V-REF) and the torque
feedforward (T-REF) together.

IMPORTANT If the speed feedforward (V-REF) value and torque feedforward (T-REF) value are
improperly input, overshooting may occur.

o Model following control sets the optimum feedforward value in the servo. Therefore, usu-

6.8.4 Proportional Control Operation (Proportional Operation Reference)

When sending references from the host controller to the SERVOPACK, proportional control mode can be
selected from the host controller for particular operating conditions.

Proportional control operation is set using parameter Pn000 (1st digit) and input signal (/P-CON).

(1) Connection Example
Input signal /P-CON (CN1-41) is used to select PI control or P control.

For the control mode setting, refer to (2) Related Parameters.

Signal Connector . .
Type Name Pin Number Setting Meaning
OFF (High level) Switches to PI control.
Input /P-CON | CN1-41 -
ON (Low level) Switches to P control.
Parameter Control Mode When Enabled | Classification
n.0ooc Speed Input signal /P-CON (CN1-41) is used to select PI
Control control or P control.
SERVOPACK
Pn000 » After restart Setup
n.0010 lécc))srgll‘g? P/PI Switchin
9 /P-CON | #1
CN1-41 is OFF (high level): PI control
CN1-41 is ON (low level): P control
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(2) Related Parameters

Proportional control operation is enabled when the control mode is set to speed or position control.

Proportional
Control /P-CON Signal L
Parameter Contents Enabled/ Allocation When Enabled | Classification
Disabled
n.00000 Speed control (analog reference) | Enabled Not required
n.O00O10 Position control (pulse train Enabled Not required
reference)
n.00O20 Torque control (analog reference) | Disabled
n.00030 Internal set speed control (contact Enabled Required
reference)

Internal set speed control (contact
n.0O00O40 reference)< Speed control Enabled Required
(analog reference)

Internal set speed control (contact
n.0O00O50 reference)< Position control Enabled Required
(pulse train reference)

Internal set speed control (contact
Pn000 n.0O00O60O reference)< Torque control Enabled Required After restart
(analog reference)

Position control (pulse train refer-
n.0O00O70 ence)< Speed control Enabled Required
(analog reference)

Position control (pulse train refer-
n.0O0osOd ence)< Torque control Enabled Required
(analog reference)

Torque control (analog refer-
n.0O0ooe0O ence)< Speed control Enabled Required
(analog reference)

Speed control (analog refer-

n.LUAC ence)& Zero clamp

Enabled Required

Position control (pulse train refer-

n.0D0BO ence)<> Position control (inhibit)

Enabled Required

Setup

6.8.5 Using the Mode Switch (P/P1 Switching)

Use the mode switch (P/PI switching) function in the following cases:

P Control: Proportional control
PI Control: Proportional/integral control

* To suppress overshooting during acceleration or deceleration (for speed control)
* To suppress undershooting during positioning and reduce the settling time (for position control)

E Overshoot

Speed

Actual servomotor operation

Reference

A “\ ~
Time A -/
Undershoot — L
Settling time

The mode switch function automatically switches the speed control mode between PI control mode and P con-
trol mode based on a comparison between the servo’s internal value and a user-set detection level shown in (7)

Related Parameters.

a Adjustments
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6.8.5 Using the Mode Switch (P/PI Switching)

<Supplementary Information>
* Monitoring the speed response waveform and position error waveform is required for adjustment.

« If I-P control is selected for speed loop control, the mode switching function will be disabled.
Related Parameters

(1)

Select the conditions to switch modes (P or PI control switching) by using the following parameters.

Parameter
Mode Switch Containing When L
PR Selection Detection Point Enabled GlEsineziEm
Setting
n.00000 Uses a torque reference level for detection point. Pn10C
[Factory setting]
n.O00O01 Uses a speed reference level for detection point. Pn10D
Pn10B |(n.O00O0O2 Uses an acceleration level for detection point. PnlOE Immediately Setup
n.0003 Us;s an position error pulse level for detection PnlOF
point.
n.000O4 Does not use mode switch function. -
B Parameters to set the detection point
Mode Switch (Torque Reference) [Speed]| [ Position | o
Classification
Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed]  [Position ] L
Classification
Pn10D Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min’! 0 Immediately Tuning
Mode Switch (Acceleration) [Speed| [Position ] o
Classification
Pn10E Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 min~Ys 0 Immediately Tuning
Mode Switch (Position Error) [Speed]| [ Position | o
Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning

Mode switch functions according to the detection point are as follows.

B Using the Torque Reference Level to Switch Modes (Factory Setting)

Speed Refe-r_ence speed Motor speed
+Pn10C |-~ Torque Reference
Torque | }
Reference P \J
-Pn10C [--im=*-====-====- X
| ) | I
L L
PI| | Pl Control | P | Pl Control

With this setting, the speed loop is switched to P control when the value of torque reference input exceeds the
torque set in Pn10C. The factory setting for the torque reference detection point is 200% of the rated torque.



6.8 Servo Gain Adjustment Application Function

<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the motor may overshoot or undershoot due to torque saturation during acceleration or deceleration.
The mode switch function suppresses torque saturation and eliminates the overshooting or undershooting of

the motor speed.

Without Mode Switching

With Mode Switching

Overshoot

Motor
speed

Undershoot 3

A
Time -*—V

<>

Motor
speed

Time

B Using the Speed Reference Level t

o Switch Modes

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 [~/ ) Time
Pl [ P Control [ PI Control
<Example>

In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop
gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when

speed loop gain is increased.

Without Mode Switching

With Mode Switching

Speed reference

Motor \
speed |

Motor speed

Long Settling Time |<—>|

Increase speed loop gain @

Overshoot
Motor
speed
Undershoot v

<>

Time

—

les!

Settling time

a Adjustments
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6.8.5 Using the Mode Switch (P/PI Switching)

B Using the Acceleration Level to

Switch Modes

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration

rate set in Pn10E.

Speed

+Pn10E
Acceleration 0

-Pn10E

<Example>

Refen:ence speed Motor speed

\,
/

/

/

Motor acceleration

Pl Control

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the motor may overshoot or undershoot due to torque saturation during acceleration or deceleration.
The mode switch function suppresses torque saturation and eliminates the overshooting or undershooting of

the motor speed.

Undershoot 3 N

Without Mode Switching With Mode Switching
Overshoot
Motor ? Motor
speed <I,::|'> speed

Time -*—\J

Time

Using the Position Error Pulse Level to Switch Modes

This setting is effective with position control only.

With this setting, the speed loop is switched to P control when the position error pulse exceeds the value set in

Pnl10F.
Reference Motor
Speed 7 speed
Time
Position
error pulse
Pn10F}-----; (o ,
Pl | P Control | PI Control
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<Example>

In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop
gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when

speed loop gain is increased.

Without Mode Switching

With Mode Switching

Speed reference

Motor \
speed

Long Settling Time |¢>|

Increase speed loop gain @

Overshoot

Motor
speed
Undershoot

Time

P

Motor speed

<>

Settling time

L

Switching Gain Settings

Two gain switching functions are available, manual switching and automatic switching. The manual switch-
ing function uses an external input signal to switch gains, and the automatic switching function switches gains
automatically.

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 s Torque Model : Friction
Setting Speed .L°°p Integral Time P03|t|oq Loop Reference Following FoIIowmg_ Compensation
Cai Constant Cag Filter Control Gain Szl EE Gain
Compensation
Pnl42
Pn101 Pn401 Pnl41
Gain Pn100 Speed Loop Pnl_O 2 Torque Refer- | Model Follow- Model Follow Pn_12.1
h Speed Loop - Position Loop . . . ing Control Friction Com-
Setting 1 - Integral Time . ence Filter Time | ing Control . . )
Gain Gain . Gain Compen- | pensation Gain
Constant Constant Gain .
sation
Pnl49
Pnl05 Pn412 Pnl148 Pn122
Gain Pn104 2nd Speed Loop Pnl06 . 2nd Torque Ref- | 2nd Model Fol- 2nd'Model Fol 2nd Gain for
. 2nd Speed Loop . 2nd Position g . lowing Control .
Setting 2 . Integral Time . erence Filter lowing Control - Friction
Gain Loop Gain . . Gain Compen- .
Constant Time Constant | Gain Compensation

sation

Note: The model following control gain and model following control compensation gain can be changed only manually.

(2) Manual Gain Switching

Manual gain switching uses an external input signal (/G-SEL1) to switch gain setting 1 and gain setting 2.

Parameter Setting

Switching Setting

Setting

Pn139=n.000000
Manual Gain

Switching

OFF (H level)

Gain Setting 1

ON (L level)

Gain Setting 2

a Adjustments
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6.8.6 Switching Gain Settings

(3) Automatic Gain Switching

Automatic gain switching is performed under the following settings and conditions.

Parameter Setting

Switching Setting

Setting

Switching Wait
Time

Switching Time

Pn139=n.0000012

Condition A established.
Pn139=000X0

Gain Setting 1 to
Gain Setting 2

Gain Switching
Waiting Time 1
Pnl135

Gain Switching
Time 1
Pnl31

(Automatic Switching

Pattern 1) Condition A not estab- Gain Setting 2 to Gain Switching Gain Switching
lished. Gain Setting 1 Waiting Time 2 Time 2
Pn139=00X0 Pn136 Pnl32

Automatic switching pattern 1 (Pn139.0 = 2)

Condition A Switching Waiting Time 1 Pn135
Pn139=0000X00 Switching Time 1 Pn131
Gain established Gain
Settings 1 Settings 2

Pn100 Pn104
Pn101 Pn105
Pn102 Pn106
Pn121 Pn122
Pn141 Pn148
Pn142 Condition Pn149
Pn401 Switching Waiting Time 2 Pn136 A not established Pn412

Switching Time 2 Pn132

Pn

139=00X0

Note: For the gains if the control is changed from position control to another method using the control switching function,
refer to switching condition-A selection described in (5) Parameters for Automatic Gain Switching.

Relationship between the Gain Switching Waiting Time and the Switching Time Constant

In this example, the "positioning completion signal (/COIN) ON" condition is set as condition A for automatic
gain switching pattern 1. 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 over the switching time set in Pn131.

Switching
Waiting Time  Switching Time
Pn135 Pn131

Pn102
Position Loop Gain

Pn106
2nd Position
Loop Gain

/COIN

Switching condition A established

<Supplementary Information>
Automatic gain switching is available in the PI and I-P controls.
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(4) Related Parameters

Parameter Function When Enabled | Classification
n.0O00O00 Manual gain switching [Factory setting] ) )
Pn139 S — Immediately Tuning
n.O00O0O2 Automatic gain switching pattern 1
Note: .00 is reserved. Do not set.
2nd Speed Loop Gain [Speed]| [Position | o
Classification
Pn104 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 400 . .
(1.0 t0 2000.0 Hz) 0.1 Hz (40.0 Hz) Immediately Tuning
2nd Speed Loop Integral Time Constant [Speed]| [Position |
Classification
Pn105 Setting Range Setting Unit Factory Setting When Enabled
15 to 51200 2000 . .
(0.15 to 512.00 ms) 0.01 ms (20.00 ms) Immediately Tuning
2nd Position Loop Gain o
Classification
Pn106 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 400 . .
(1.0 t0 2000.0/5) 0.1/s (40.0/5) Immediately Tuning
2nd Model Following Control Gain [Speed| [Position | o
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 [Speed]  [Position | o
Classification
Pn149 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1 % 1000 Immediately Tuning
2nd Torque Reference Filter Time Constant [ Speed | [Position| [Torque | o
Classification
Pn412 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 100 . .
(0.00 to 655.35 ms) 0.01 ms (1.00 ms) Immediately Tuning

a Adjustments
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6.8.6 Switching Gain Settings

(5) Parameters for Automatic Gain Switching

2nd Gain for Friction Compensation [Speed]  [Position | Classificati
assification
Pn122 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
Gain Switching Time 1 [Speed]  [Position | Classificati
assification
Pn131 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Time 2 [Speed|  [Position | Classificat
assification
Pn132 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 1 [Speed]  [Position ] Classificatt
assification
Pn135 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 [Speed]  [Position ] Classificatt
assification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Function -
en o
Parameter N Other than Position Enabled Classification
Control
Positioning completion . . . .
n.000o00O signal (/COIN) ON Fixed in gain setting 1
n.O0O10 E;;:lo(r;glg&;n (1;}:61210n Fixed in gain setting 2
n.O0020 I?/]?\I%i}zl)gl(?lll Fixed in gain setting 1
Switching . .
Pn139 o : Immediatel Tunin
n.O0O30 condition A I?/%%Iig)gt(l)aéls Fixed in gain setting 2 Y £
No output for position
n.O00O40 reference filter and refer- | Fixed in gain setting 1
ence pulse input OFF
Position reference pulse | . . . .
n.O00O50 input ON Fixed in gain setting 2
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6.8.7

(1) Torque Reference Filter

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 _|_> T?rque
reference ReF‘?I"t‘Z?‘:e
before (Pn401)
filtering

first order lag filter

If you suspect that machine vibration is being caused by the servodrive, try adjusting the filter time constants.
This may stop the vibration. The lower the value, the better the speed control response will be, but there is a

Torque Relat:
Function Swi
Pn408

ed
tch

Notch
Filters
(Pn409,
Pn40A

and Pn40B)

!

I

Notch filter

Notch filter

lower limit that depends on the machine conditions.

2nd

Notch Torque
Filters > reference
(Pn40C, after
Pn40D and filtering
Pn40E)

Pn401

Torque Reference Filter Time Constant Speed Position T
[Speed] | | [Torque| Classification
Setting Range Setting Unit Factory Setting When Enabled
0to 65535 100 . .
(0.00 to 655.35 ms) 0.01 ms (1.00 ms) Immediately Tuning

a Adjustments
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6.8.7 Torque Reference Filter

(2) Notch Filter

The notch filter can eliminate specific frequency vibration generated by sources such as resonances of ball
screw axes. The notch filter puts a notch in the gain curve at the specific vibration frequency. The frequency
components near the notch frequency can be eliminated with this characteristic. A higher notch filter Q value
produces a sharper notch and phase delay.

Q value = 0.7 Q value = 1.0
Notch filter Notch filter
100 I S 100 -
O == 0
Gain i | Gain P
-100 bt bt : 400 b
(db) P P ' (dp) 1O T
200 [ 200[-4h b
300 P P ) SRR SRR IR
102 103 10% 300 2 10° 10
Frequency (Hz) Frequency (Hz)
Notch filter Notch filter
0
-100
Phase _o00
(deg)
-300
-400 R S N S AR S S N } P bbb o
10° 10° 107 9002 10° 10*
Frequency (Hz) Frequency (Hz)
Set the notch filter enabled/disabled with Pn408.
Parameter Function When Enabled | Classification
n.O00O00 1st notch filter disabled. [Factory setting]
n.O00O0O1 Ist notch filter enabled. ) )
Pn408 . . Immediately Tuning
n.000O0 2nd notch filter disabled. [Factory setting]
n.O0100 2nd notch filter enabled.
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Set the machine’s vibration frequency in the parameter of a notch filter that is being used.

1st Notch Filter Frequency [Speed] [Position] [Torque | o
Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
1st Notch Filter Q Value [Speed] [Position] [Torque | o
Classification
Pn40A Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
1st Notch Filter Depth [Speed]| [Position] [Torque] o
Classification
Pn40B Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
2nd Notch Filter Frequency [Speed ] [Position]| [Torque | L
Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
2nd Notch Filter Q Value [Speed]  [Position] [Torque | L
Classification
Pn40D Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
2nd Notch Filter Depth [Speed] [Position] [Torque | o
Classification
Pn40E Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
« Sufficient precautions must be taken when setting the notch frequencies. Do not set
0 the notch 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
IMPORTANT response frequency. Setting the notch frequency too close to the response frequency

may cause vibration and damage the machine.
» Change the Notch Filter Frequency (Pn409 or Pn40C) only when the motor is

stopped. Vibration may occur if the notch filter frequency is changed when the motor

is rotating.

6.8.8 Position Integral Time Constant

This function adds an integral control operation to the position loop. It is effective for electronic cam or elec-
tronic shaft applications.

Pn11F

Position Integral Time Constant

Classification

Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0 . .
(0.0 to 5000.0 ms) 0.1 ms (0.0 ms) Immediately Tuning

a Adjustments
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6.8.9 Friction Compensation

6.8.9 Friction Compensation

Friction compensation rectifies the viscous friction change and regular load change.

<Supplementary Information>
The factors causing load changes include grease viscosity resistance changes resulting from temperature

changes in addition to viscous friction and regular load changes resulting from equipment variations and secu-
lar changes.

Friction compensation is automatically adjusted by the following settings.

1. The friction compensation function and advanced autotuning level are set to tuning level 2 or 3.

2. The one-parameter tuning level is set to 2 or 3.

Refer to the following description and make adjustments only if manual adjustment is required.

Required Parameter Settings

The following parameter settings are required to use friction compensation.
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Parameter Function When Enabled | Classification
n.0oO00O0O Does not use friction compensation. [Factory setting] )
Pn408 — . Immediately Setup
n. 1000 Uses friction compensation.
Friction Compensation Gain [Speed |  [Position |
Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
10 to 10000 1% 100 Immediately Tuning
Friction Compensation Coefficient [ Speed | [ Position |
Classification
Pn123 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [ Speed | [ Position |
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 |
Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1% 100 Immediately Tuning

(2)

Operating Procedure for Friction Compensation

The following procedure is used for friction compensation.

/\ CAUTION

Before using friction compensation, set the moment of inertia ratio (Pn103) as correctly as possible.
If the wrong moment of inertia ratio is set, vibration may result.




6.8 Servo Gain Adjustment Application Function

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, increase the friction compensation coefficient (Pn123).
Note: The upper limit of the friction compensation coefficient (Pn123) is 95%.

If the friction compensation is insufficient in step 2, increase the set value in Pn121 to where the equipment

does not vibrate.
Note: The SERVOPACK may vibrate if Pn121 is set to a value the same as or higher than the resonance fre-

quency of the equipment.
If necessary, adjust Pn121 in increments of 10.0 Hz.

Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.

- = = = T“n__.h.. i

Small/large friction
(No difference

Small friction ; b
/ in responsiveness)

|
| Position error i Position error

»wiS

) 1 Large friction
. . Reference pulse speed 1 F . Reference pulse speed

T e T N e

Without friction compensation With friction compensation

Effect of Adjustment Parameters

Pn121: Friction Compensation Gain
This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is the same as or high than the resonance frequency.

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.

a Adjustments
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7 Utility Functions (FnOOO)

7.1 List of Utility Functions

Utility functions are used to execute parameters related to servomotor operation and adjustment.

When a utility function is executed, the Panel Operator displays a corresponding parameter number beginning
with Fn.

The following table shows the parameters in the utility mode and reference section.

Function Operation | Operation from
No. Function from the the Digital Refert_ence
Panel Operator or Section
Operator SigmaWin+

Fn000 Alarm traceback data display O O 7.2

Fn002 JOG operation O O 7.3

Fn003 Origin search O O 7.4

Fn004 Program JOG operation O O 7.5

Fn005 Initializes parameter settings O O 7.6

Fn006 Clears alarm traceback data O O 7.7

Fn008 Absolute encoder multi-turn reset and encoder alarm o o 5905

reset

Fn009 SAeltltomatic tuning of analog (speed, torque) reference off- o o gg;
FnOOA Manual servo tuning of speed reference offset O O 532
Fn0OB Manual servo tuning of torque reference offset O O 552
Fn0OOC Manual zero-adjustment of analog monitor output O O 7.8

FnOOD Manual gain-adjustment of analog monitor output O O 7.9

FnOOE ?ilglltl(;llnatic offset-adjustment of motor current detection o o 710
FnOOF 1’lMaalmual offset-adjustment of motor current detection sig- o o 711
Fn010 Write prohibited setting O O 7.12
FnO11 Checks servomotor models O O 7.13
Fn012 Software version display O O 7.14
F013 | i Disagreement alarm cceurs | O ° 598
Fn014 Resets configuration error of option card O O 7.15
Fn01B Initializes vibration detection level O O 7.16
FnO1E SERVOPACK and servomotor ID Display X O 7.17
FnO1F Display of servomotor ID for feedback option X o) 7.18
Fn200 Tuning-less level setting e) e) 6.3.2
Fn201 Advanced autotuning X e) 6.4.2
Fn202 Advanced autotuning by reference X o) 6.5.2
Fn203 One-parameter tuning o* O 6.6.2
Fn204 Anti-resonance control adjustment function X e) 6.7.2
Fn205 Vibration suppression function X o) 6.7.2
Fn206 EasyFFT @) @) 7.19
Fn207 Online vibration monitor o) o) 7.20
Fn020 Origin setting X O 7.21
Fn030 Software reset O O 7.22

O: Available x: Not available



7.1 List of Utility Functions

#  There are functional limitations if the function is executed on the Panel Operator.
Note 1. If the Panel Operator displays "no_oP" when the above function is executed, the write prohibited setting may be
enabled. Refer to 7.12 Write Prohibited Setting (Fn010) for details.
2. The Panel Operator will display "no_oP" if the user attempts to execute a utility function not supported by the
Panel Operator.

. Utility Functions (FnOOO)
N

7-3



7-4

7 Utility Functions (FnOOO)

7.2

Alarm History Display (Fn000)

This function displays the alarm history to check the ten latest alarms.
The latest ten alarm numbers and time stamps* can be checked.

#*  Time Stamps

A function that measures the ON times of the control power supply and main circuit power supply in 100-ms
units and displays the operating time when an alarm occurs. The time stamp operates around the clock for
approximately 13 years.

<Example of Time Stamps>

If 36000 is displayed,
3600000 [ms] = 3600 [s]
= 60 [min]

=1 [h] Therefore, the number of total number of operating hours is 1.

Follow the steps below to confirm the alarm histories.

Step | Display after Operation Keys Operation

MODE/SET

1 [ II: 1 II—II I ] o play (Fn000)." If a number other than Fn000 is dis-

Press the MODE/SET Key to select "Alarm History Dis-

Mg played, press the UP Key or DOWN Key to set Fn000.

2 i gl 1 Press the DATA/SHIFT Key for approximately one sec-
L, o ond. The latest alarm data is displayed.
NN E] n]
I,. = y Press the DOWN Key to display one older alarm data.
3 Alarm Sequence Alarm Code (To display one newer alarm data, press the UP Key.)
?r‘]‘?ﬁ;’her e See the alarm The higher the leftmost digit, the older the alarm data.
number, the older )
the alarm date.
4 JlcClC ] Press the DATA/SHIFT Key for less than one second.
1l Nz The lower four digits of Time Stamp are displayed.
5 =lolalm ] Press the DATA/SHIFT Key for less than one second.
11 ILI’ A The middle four digits of Time Stamp are displayed.
6 - N ] Press the DATA/SHIFT Key for less than one second.
[N The higher two digits of Time Stamp are displayed.
7 | ol m Press the DATA/SHIFT Key for less than one second.
I, | The alarm number is displayed again.
8 f — mlImiin] Press the DATA/SHIFT Key for approximately one sec-
(] ond. "Fn000" is displayed again.

<Supplementary Information>
« If the same alarm occurs more than one hour later, this alarm is also saved.
* The display "[0.---" means no alarm occurs.

* Delete the alarm history using the parameter Fn006. The alarm history is not cleared on alarm reset or when
the SERVOPACK power is turned OFF.



7.3 JOG Operation (Fn002)

7.3

(1)

JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the
SERVOPACK to the host.

/\ CAUTION

While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operating range
of the machine when performing JOG operation for the SERVOPACK.

Settings before Operation
The following settings are required before performing JOG operation.
* [f the S-ON input signal is ON, turn OFF the signal.

* If Pn50A.1 is set to 7 (i.e., the servo is always ON), change the value.
+ Considering the operating range of the machine, set the JOG operation speed in Pn304.

Pn304

Speed Positi T
JOG Speed [Speed | [Position] [Torque | Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min™! 500 Immediately Setup

(2)

Operating Procedure

Follow the steps below to set the JOG speed. The following example is given when the rotating direction of
servomotor is set as Pn000.0=0(counterclockwise direction is regarded as the forward run).

Display after ;
Step Operation Keys Operation
1 f i 'mlimlin] ] Press the MODE/SET Key to select the utility function
T [ [ [ ] mode.
2 ' — i3 ) Press the UP or DOWN Key to select Fn002.
e ] [ ] Y
3 f | — ] @ Press the DATA/SHIFT Key for approximately one second.
- (]| ©—Q | The display shown on the left appears.
— =1 J DATA/4
4 n_\r @ Press the MODE/SET Key. The servo turns ON.
" - I_, I_, I_I J DE/ET

The servomotor will rotate at the present speed set in Pn304
while the UP Key (for forward rotation) or DOWN Key (for
reverse rotation) is pressed.

The servo will be turned OFF (i.e., the motor will be turned
OFF) when the MODE/SET Key is pressed.
<Supplementary Information>

The servo can be turned OFF by pressing the DATA/SHIFT
Key for approximately one second.

v—u
MODE/SET

Press the DATA/SHIFT Key for approximately one second.
"Fn002" is displayed again.

v—O9
DATA/4

. Utility Functions (FnOOO)
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7.4 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. This mode is used when the motor shaft needs to be aligned to the machine.

/\ 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.

Execute the origin search without connecting the couplings.

Motor speed at the time of execution: 60 min

Servomotor

shaft with the machine

}jﬂmzzzz

For aligning the motor

1

Machine

L]

[[[[[]/]

Settings before Operation

The following settings are required before performing an origin search.

« If the S-ON input signal is ON, turn OFF the signal.

* I[f Pn50A.1 is set to 7 (i.e., the servo is always ON), change the value.

Operating Procedure

Follow the steps below to execute the origin search.

Display after L
Step Operation Keys Description
[ — === ] Press the MODE/SET Key to select the utility function
1 [ T @
I I_' I—I I—, I—I DE/ET mOde.
2 — - Press the UP or DOWN Key to select the Fn003.
[ ] (] [
3 f —li— ] Press the DATA/SHIFT Key for approximately one second,
- 1 02— @ |and the display shown on the left appears.
] B el o J DATA/4
4 [ - ] Press the MODE/SET Key.
[l o The servomotor is turned to Servo ON.
0| o' | = MODE/SET
Pressing the UP Key will rotate the motor in the forward
direction. Pressing the DOWN Key will rotate the motor in
the reverse direction. The rotation of the servomotor
changes according to the setting of Pn000.0.
— Parameter UP key DOWN key
5 [ | ] (Forward) | (Reverse)
|13
g J=—1]-— n.O00O0O0 CCW CwW
Pn000
n.0O00O1 Cw CCw
Note: Direction when viewed from the load of the servomo-
tor.
—— Press the UP or DOWN Key. When the servomotor origin
6 [ I, I_, - ] search is completed, the display blinks.

of'—

Display blinks.

At this moment, the motor is servo-locked at the origin
pulse position.




7.4 Origin Search (Fn003)

Display after —
Step Operation Keys Description
7 — N = Press the DATA/SHIFT Key for approximately one second.
T (] (A j 02— | "Fn003" is displayed again.
DATA/4

. Utility Functions (FnOOO)
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7.5 Program JOG Operation (Fn004)

The Program JOG Operation is a utility function, that allows continuous automatic operation determined by
the preset operation pattern, movement distance, movement speed, acceleration/deceleration time, number of
time of repetitive operations.

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.

(1) Settings before Operation

The following settings are required before performing program JOG operation.

* Set correctly the machine operation range and safe operation speed in the parameters such as "program JOG
operation movement distance" and "program JOG movement speed."

* The SERVOPACK must be in Servo Ready status to execute this function.
« If the Servo-ON input signal (/S-ON) is ON, turn it OFF.

* Release the Servo-ON signal mask if the parameter Pn 50A.1 is set to 7, and the Servo has been set to
always be ON.

(2) Precautions
* Control is position control during program JOG operation. However, the pulse reference input to the SER-
VOPACK is inhibited (in /INHIBIT status) and no pulse reference input is accepted.
<Supplementary Information>
* The overtravel function is enabled in this function.

* When an absolute encoder is used, input is not necessary since SEN signal is always enabled.
* Other functions that are applicable for position control, such as position reference filter, can be used.

(3) Related Parameters

Program JOG Operation Related Switch [Speed]| [Position] [Torque] Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
- - 0000 Immediately Setup
Program JOG Movement Distance [Speed| [Positon] [Torque] Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824(23%) 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| [Positon] [Torque ] Classification
Pn335 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement [ Speed | [Position| [Torque | Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1 time 1 Immediately Setup

7-8



7.5 Program JOG Operation (Fn004)

Factory
Parameter Contents Setting
n. 0000 (Waiting time Pn535 — Forward movement Pn531) X Number
’ of times of movement Pn536
n.O000O4 (Waiting time Pn535 — Reverse movement Pn531) X Number
’ of times of movement Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number
n.0002 of times of movement Pn536
' (Waiting time Pn535 — Reverse movement Pn531) X Number
of times of movement Pn536
Pn530 (Waiting time Pn535 — Reverse movement Pn531) X Number 0
n.0003 of times of movement Pn536

(Waiting time Pn535 — Forward movement Pn531) X Number
of times of movement Pn536

(Waiting time Pn535 — Forward movement Pn531 — Waiting
n.0O0O0O4 | time Pn535 — Reverse movement Pn531)
X Number of times of movement Pn536

(Waiting time Pn535 — Reverse movement Pn531 — Waiting
n.OO0O5 | time Pn535 — Forward movement Pn531)
X Number of times of movement Pn536

Note: For details of Pn530, refer to (4) Setting Infinite Time Operation and (5) Program Operation Patterns.
(4) Setting Infinite Time Operation

* When 0, 1, 4 or 5 is set to Pn530.0, setting 0 to Pn536 (Number of Times of Program JOG Movement)
enables infinite time operation.

* Program JOG operation pattern follows the setting of Pn530.0. Only number of times of program JOG
movement is infinite. For details, refer to (5) Program Operation Patterns.

* To stop infinite time operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to servo
OFF.

Note: 1.2 or 3 is set to Pn530.0, infinite time operation is disabled.
2.0 or 1 is set to Pn530.0, movement is one direction. Take note of movable range.

(5) Program Operation Patterns

The following example is given when the rotating direction of the Servomotor is set as Pn000.0 = 1 (counter-
clockwise direction is regarded as the forward run).

Pn530.0 =0
(Waiting time Pn535 — Forward movement Pn531) X No. of times of movement Pn536

Number of times of movement Pn536

A

|
gﬂ‘)%‘g%me”t | Pn531 Pn531 Pn531
Speed | Movement, Movement Movement
Pn533 distance distance

Diagram  distance |

I U 1

At zero speed f ! / ! f
1 1 1

i ! : : b

I
AkeyON 4= Accel/Decel > <+
Waiting time  tjme Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535

Servomot 57 &l = =31
Servomotor 57 ol

(Stop) (Forward) (Stop)  (Forward)  (Stop)  (Forward)

. Utility Functions (FnOOO)
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Pn530.0 = 1
(Waiting time Pn535 — Reverse movement Pn531) X No. of times of movement Pn536

Number of times of movement Pn536

AL

~
_/

At zero speed

h
!
Movement Pn531 ! Pn531 Pn531
Speed speed Movement ' Movement Movement
Diagram Pn533 distance E distance distance
i

_____________ Am e = = ————

' ' 1 ' ' . ' 1

Vkey ON ... Accel/Decel time' Waiti t
Waiting time " ppy534 Waiting time aiting time

Pn535 Pn535 Pn535

Servomotor < ‘@ @ @
Run Status E\’ E"

(Stop) (Reverse) (Stop) (Reverse) (Stop)  (Reverse)

Pn530.0 =2

(Waiting time Pn535 — Forward movement Pn531) X No. of times of movement Pn536
(Waiting time Pn535 — Reverse movement Pn531) X No. of times of movement Pn536

Number of times of movement Pn536 Number of times of movement Pn536
4 - N
i i Accel/Decel time
Movement  Pn531 | Pn531 e n e
i Movement, \Waiting time Waiting time
eed speed . Movement P
D?Egram Pn533 Edlstance E distance IF‘n535 ) . nSgS:
I 1 1 1 ! 1 1 | ¢ > '
At zero Y L \ \ | i |
speed i PN i | i | .
S : ' onsat | st Movement
4 key ON; C ' Accel/Decel o ) ' Movement: Movement ijese;is
Waiting time time Waiting time \distance | distance n
Pn535 Pn534 Pn535 ! !
Seruemo 7 &) & & & A &
ervomotor
o o o] o] o]
(Stop)  (Forward)  (Stop) (Forward) (Stop)  (Reverse)  (Stop) (Reverse)
Pn530.0 =3
(Waiting time Pn535 — Reverse movement Pn531) X No. of times of movement Pn536
(Waiting time Pn535 — Forward movement Pn531) X No. of times of movement Pn536
Number of times of movement Pn536 Number of times of movement Pn536
A A
4 A e A
AccelDecel ime 4 A N\ /  \ %
Waiting time Pn534 Waiting time Waiting time | Pn531 | Pn531 Movement
Speed _Pn535 Pn535 Pn535 Movement! Movement speed
) V key ON 4—P ! P ; ;[ distance | distance Pn533
Diagram . Lo - | ) i
At zero : ' — : ' — 0
1 i ! ! A ' '
speed | Pns31 Pn531 o e
| Movement, Movement Waiting time
:distance ' distance Accel/Decel time  Pn535
. . Pn533  Pnd34
_______ ___ w Movement speed
L/ 7 7 L/
enatr 21 1 el 1)
Run Status
(Stop) (Reverse) (Stop) (Reverse) (Stop) (Forward) (Stop) (Forward)

Note: When 3 is set to Pn530.0, infinite time operation is disabled.



7.5 Program JOG Operation (Fn004)

Pn530.0 = 4

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)

X No. of times of movement Pn536

Number of times of movement Pn536

)
|
Movement
Pn531
Speed E Movemenli ISDPGS%(?}
i , distance n
Diagram At zer0 /! :
speed - : \
1 1 ! !
Akey ON [¢——>idrh I :‘ ’: Pn531
Waiting time Waiting timd  Movement Pn533
Pn535  Accel/Decel time Pn535 distance Movement speed
Pn534
Servomotor ’@ @ —"
Run Status n‘ E‘ E‘
Sto Forward Sto Reverse Sto
P p p
Pn530.0=5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)

X No. of times of movement Pn536

Number of times of movement Pn536

A
4 N
 AccelDeceltime : A
iting ti Pn534 Hing i I ,
Speed Mo Walling fme ;M'ZCS%LM:
Diagram Vkey ON :<_>: : : :H: :dIStance :
At zero ' : T T 3 T ; E
speed ! ! . . ! ! '
, Pn531 | Movement
' Movement. speed
' distance ! Pn533
g0 o
Run Status E‘ E E‘
(Stop) (Reverse) (Stop) (Forward)  (Stop)
(6) Operating Procedure
Follow the steps below to perform the program JOG operation.
Step Dgg(l;)a/t?;tr?r Keys Operation
1 ": ] ":II "_,I "_—I, e Press the MODE/SET Key to select the utility function mode.
— MODE/SET
[ T T 0
2 1~ Press the UP or DOWN Key to select Fn004.
3 - FI " 3 |Press the DATA/SHIFT Key for more than one second. The dis-
. | | ) [ ©—Q |play shown on the left appears.
DATA/4
o e
4 il | 1% Press the MODE/SET Key. The servo turns ON.

-

MODE /SET

. Utility Functions (FnOOO)
N

7-11



7-12

7 Utility Functions (FnOOO)

Step

Display after
Operation

Keys

Operation

LPJHE

I
—

Press the UP or DOWN Key according to the first movement

direction of the operation pattern. After the preset waiting time,

the movement starts.

<Supplementary Information>

* Press the MODE/SET Key again during operation, and the ser-
vomotor will be in baseblock status and stop.

* Press the DATA/SHIFT Key for more than one second during
operation, the servomotor stops and the display of step 2
appears.

CLE

==
J
o

(Blinking)

"End" blinks when the program JOG operation movement com-

pletes, and the display of step 4 appears.

<Supplementary Information>

* Press the MODE/SET Key, and the servomotor will be in base-
block status and the display of step 3 appears.

* Press the DATA/ENTER Key for more than one second, and the

display of step 2 appears.




7.6 Initializing Parameter Settings (Fn005)

7.6

Initializing Parameter Settings (FN005)

This function is used when returning to the factory settings after changing parameter settings.

O

IMPORTANT

settings.

» Be sure to initialize the parameter settings with the servo OFF.
« After initialization, turn OFF the power supply and then turn ON again to validate the

Follow the steps below to initialize the parameter setting.

Step Dggle?gt?gtr?r Keys Operation
1 I_ 'mlimlin] Press the MODE/SET Key to select the utility function
T [ (1 [ [ mode.
2 I': M I,—l I'_—I ’:, Press the UP or DOWN Key to select Fn005.
3 ( o I ] Press the DATA/SHIFT Key for approximately one second.
= i e 0—Q | The display shown on the left appears.
\ J DATA/4
f o 1 ] Press the MODE/SET Key. Then, the parameters will be
4 = i e G initialized.
S Display blinks S| MO During initialization, the display shown on the left blinks.
5 |- |= When the initialization of parameter setting completes, the
(NI display shown on the left blinks for about one second.
Display blinks
6 f o 1 ] The display changes from "donE" to the display shown on
= i e the left.
7 — 'miimlin @ Press the DATA/SHIFT Key for approximately one second.
=i 2 ©—Q |"Fn005" is displayed again.
J DATA/4
8 | Turn OFF the power and then turn ON again to validate the setting.

. Utility Functions (FnOOO)
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7.7

Clearing Alarm History (Fn006)

The clear alarm history function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history can be deleted only with this function. The alarm history is not deleted when the
alarm reset is executed or the main circuit power supply of the SERVOPACK is turned OFF.

Follow the steps below to clear the alarm history.

Display after

25 Operation

Keys

Operation

1 c|_|=[r|r]
FniCiEo) | 2

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

Press the UP or DOWN Key to select Fn006.

DATA/4

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

MODE/SET

( I_‘ 63
« | LdlalnlE] | 2
S

Press the MODE/SET Key to clear the alarm history.

The display shown on the left blinks for about one second
when the data is cleared.

The display changes from "donE" to the display shown on
the left.

5—¢
DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn006" is displayed again.




7.8 Manual Zero-adjustment of Analog Monitor Output (FnOOC)

7.8 Manual Zero-adjustment of Analog Monitor Output (FnO0C)

This function is used to manually adjust the offsets for the analog monitor outputs (torque reference monitor

output and motor speed monitor output). The offsets for the torque reference monitor output and motor speed
monitor output can be adjusted individually. The offset values are factory-set before shipping. Therefore, the
user need not usually use this function.

(1) Adjustment Example

An example of offset adjustment to the motor speed monitor is shown below.

Offset
addjustment

Analog monitor output A
voltage

>
/ Motor speed

ltem Specifications
Zero-adjustment Range 22Vto+2V
Adjustment Unit 18.9 mV/LSB

<Supplementary Information>

* Offset adjustment cannot be made if write protection is set in Fn010.
* 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 motor is not turned ON, set the monitor signal to the torque reference.
* In speed control, set the monitor signal to the position error.

(2) Operating Procedure

Follow the steps below to perform the manual zero-adjustment of analog monitor output.

Display after

Step Operation Keys Operation

1 f — 'mlimlim ] @ Press the MODE/SET Key to select the utility function
— 9
) [ [ MODE /SET mode.
_ NNl Press the UP or DOWN Key to select Fn00C.

2 II r II_II II ,I II h (0] y 1 00C

3 r | Press the DATE/SHIFT Key for approximately one second.
[ ILI "_(J Ko The display shown on the left appears.

4 f i 1 Press the MODE/SET Key to select channel-1 or channel-2
I (] [ R T DE/ET monitor output.

. Utility Functions (FnOOO)
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Display after

Step Operation Keys Operation
5 'mlimlimli] Press the DATA/SHIFT Key for less than one second. Zero
] (NI N ©—Q | adjustment data will be displayed as shown on the left.
h— h— DATA/4
6 'mImlimll] Press the UP or DOWN Key to change the data. This com-
g o pletes zero adjustment of the analog monitor output.
Press the DATA/SHIFT Key for less than one second. The
— zero adjustment data will be displayed as shown on the left.
7 II_' I_I 0 <Supplementary Information>
—1= To adjust a different channel, switch the monitor channel
using steps 4 through 6.
8 e Press the DATA/SHIFT Key for approximately one second.
| g—3 | "Fn00C" is displayed again.
— 1 — DATA/4




7.9 Manual Gain-adjustment of Analog Monitor Output (FNOOD)

7.9

(1)

Manual Gain-adjustment of Analog Monitor Output (FnO0OD)

This function is used to manually adjust the gains for the analog monitor outputs (torque reference monitor

output and motor speed monitor output). The gains for the torque reference monitor output and motor speed
monitor output can be adjusted individually. The gain values are factory-set before shipping. Therefore, the

user need not usually use this function.

Adjustment Example

An example of gains adjustment to the motor speed monitor is shown below.

Analog monitor A
output voltage

Gain adjustment

-
Motor speed

The gain adjustment width is made with a 100% output set as a center value (adjustment range: 50% to 150%).
A setting example is shown below.

<Setting the Set Value to —125>
100% + (=125 x 0.4%) = 50%
Therefore, the monitor output voltage is 0.5 times 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.

ltem Specifications
Gain-adjustment Range 50% to 150%
Adjustment Unit 0.4%/LSB

<Supplementary Information>
* Gain adjustment cannot be made if write protection is set in Fn010.
* The adjustment value will not be initialized when parameter settings are initialized using Fn005.

. Utility Functions (FnOOO)
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(2) Operating Procedure

Follow the steps below to perform the manual gain-adjustment of analog monitor output.

Step Dgg:eargtia;t:r Keys Operation
1 f e il ] @ Press the MODE/SET Key to select the utility function
- 0—9 .
UL ] [ [ MODE/SET mode
2 II: M I:I II—II D, Press the UP or DOWN Key to select Fn00D.
3 [ i | Press the DATA/SHIFT Key for approximately one second.
Il o 1o The display shown on the left appears.
4 f 'l T B ] Press the MODE/SET Key to select channel-1 or channel-2
i (g i monitor output.
5 Bk Press the DATA/SHIFT Key for less than one second. Gain
] (NI N ©—Q | adjustment data will be displayed as shown on the left.
\ b —— DATA/4
6 f 'mImlimll] ] Press the UP or DOWN Key to change the data. This com-
[ /N pletes gain adjustment of the analog monitor output.
Press the DATA/SHIFT Key for less than one second. The
— — N gain adjustment data will be displayed as shown on the left.
7 (I [ | <Supplementary Information>
[ ) [ g To adjust a different channel, switch the monitor channel
using steps 4 through 6.
8 I's =l ) Press the DATA/SHIFT Key for approximately one second.
= D’ o "Fn0OOD" is displayed again.




7.10 Automatic Offset-Signal Adjustment of the Motor Current Detection (FNnOOE)

7.10 Automatic Offset-Signal Adjustment of the Motor Current

Detection (FNOOE)

Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused by
current offset. Basically, the user need not to perform this adjustment.

IMPORTANT

» Be sure to perform this function with the servo OFF.
0 » Execute the automatic offset adjustment if the torque ripple is too big when compared

with that of other SERVOPACKS.

Follow the steps below.

Display after

S Operation

Keys

Operation

T = () | e
FniCIED) | 2

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

2 II: M II—II II—I, II: Press the UP or DOWN Key to select FnOOE.
3 — ] Press the DATA/SHIFT Key for approximately one second.
/I[N The display shown on the left appears.
— Press the MODE/SET Key.
4 N |= S The offset will be automatically adjusted.
] | L MODE/SET When the adjustment completes, the display shown on the
Display blinks left blinks for about one second.
5 — ] The display changes from "donE" to the display shown on
[N the left.
6 — 'mlimlis ] @ Press the DATA/SHIFT Key for approximately one second.
== G—Q | "FnOOE" is displayed again.
J DATA/4

. Utility Functions (FnOOO)
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7.11 Manual Offset-Signal Adjustment of the Motor Current
Detection (FNOOF)

Use this function only if the torque ripple is high after the automatic offset adjustment of the motor current
detection signal (FnOOE).

@D

IMPORTANT

If this function, particularly manual servo tuning, is executed carelessly, it may worsen

the characteristics.

Observe the following precautions when performing manual servo tuning.

* Run the servomotor at a speed of approximately 100 min”".
+ Adjust the operator until the torque reference monitor ripple is minimized by using the

analog monitor.

» Adjust the phase-U and phase-V offsets alternately several times until these offsets

are well balanced.

Follow the steps below.

Step Dgg:,ét?;t:r Keys Operation
1 [I— 'mlimlin] ] @ Press the MODE/SET Key to select the utility function
— o .
oy MODE/SET mode
2 - Press the UP or DOWN Key to select FnOOF.
[l ] AL Y
3 — | ] Press the DATA/SHIFT Key for approximately one second.
o i3 The display shown on the left (phase U) appears.
4 'l imlImiie Press the DATA/SHIFT Key for less than one second to dis-
Lol g play the phase-U offset amount.
I L
- —— — Press the UP or DOWN Key to adjust the offset. Carefully
5 — II_II II_II ,I II_I, adjust the offset while monitoring the torque reference mon-
itor signal.
Adjustable range: —512 to +511
6 I~ | ] Press the DATA/SHIFT Key for less than one second.
i -3 The display shown on the left appears.
J DATA/:
7 [ r ] Press the MODE/SET Key.
kl_ (M| E _ |0 ) MDE/ET The display shown on the left appears (phase V).
8 f Al 1 Press the DATA/SHIFT Key for less than one second to dis-
] (NI N ©—Q | play the phase-V offset amount.
\ b —— DATA/4
- —— — Press the UP or DOWN Key to adjust the offset. Carefully
9 — II_II II_II ,I II_I, adjust the offset while monitoring the torque reference mon-
itor signal.
Adjustable range: —512 to +511
10 f — ] Press the DATA/SHIFT Key for less than one second.
L E _ |0 The display shown on the left appears.
— —1—T— When the offset adjustment completes, press the DATA/
11 - SHIFT Key for approximately one second.
== J onraz4 | "FnOOF" is displayed again.




7.12 Write Prohibited Setting (Fn010)

7.12 \Write Prohibited Setting (Fn010)

Prohibiting writing prevents writing parameters by mistake.

This function can write-protect all PnOO0OO parameters and the utility functions (FnOOO ) shown in (7)
Utility Functions That Can Be Write-protected.

(1) Utility Functions That Can Be Write-protected

i Funcfion Sedton
Fn002 JOG operation 7.3
Fn003 Origin search 7.4
Fn004 Program JOG operation 7.5
Fn005 Initialize parameter settings 7.6
Fn006 Clear alarm traceback data 7.7
Fn008 Absolute encoder multi-turn reset and encoder alarm reset 595
Fn009 Automatic tuning of analog (speed, torque) reference offset 22;
FnOOA Manual servo tuning of speed reference offset 532
Fn00OB Manual servo tuning of torque reference offset 5.5.2
Fn0OC Manual zero-adjustment of analog monitor output 7.8
FnOOD Manual gain-adjustment of analog monitor output 7.9
FnOOE Automatic offset-adjustment of motor current detection signal 7.10
FnOOF Manual offset-adjustment of motor current detection signal 7.11
Fn013 Efilégri;turn limit value setting change when a Multi-turn Limit Disagreement alarm 593
Fn014 Resets configuration error of option card 7.15
Fn01B Initializes vibration detection level 7.16
Fn200 Tuning-less level setting 6.3.2
Fn201 Advanced autotuning 6.4.2
Fn202 Advanced autotuning by reference 6.5.2
Fn203 One-parameter tuning 6.6.2
Fn204 Anti-resonance control adjustment function 6.7.2
Fn205 Vibration suppression function 6.7.2
Fn206 EasyFFT 7.19
Fn207 Online vibration monitor 7.20

Note: If the write prohibited setting (Fn010) is enabled, the following display will appear on the Panel Operator when the
user attempts to execute the above utility functions. To execute these utility functions, set Fn010 to write permitted.

[I_I

[

] ”:’] Blinks for second

. Utility Functions (FnOOO)
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(2) Operating Procedure

Follow the steps below to set "write prohibited" or "write permitted."

Setting values are as follows:

*"0000": Write permitted (Releases write prohibited mode.)
+ "0001": Write prohibited (Parameters become write prohibited from the next power ON.)

Step Dgggztfgt: r Keys Operation

1 ( — 'mlImlin ] @ Press the MODE/SET Key to select the utility function
— 9 .
[ L) () () ) MODE/SET mode

2 I': M I,—ll " I,_II Press the UP or DOWN Key to select Fn010.

3 f nmlinlimlin ) Press the DATA/SHIFT Key for approximately one second.
Iy The display shown on the left appears.

4 ( Nl ) Press the UP or DOWN Key to set a value:
(I | [ [ "0000": Write permitted, "0001": Write prohibited

L idlalnlE]

Display blinks

T
MODE/SET

Press the MODE/SET Key to register the value.

The write prohibited settings of parameters are executed.
When the value is registered, the display shown on the left
blinks for about one second.

Note:

If a value other than "0000" and "0001" is set, "Error" is dis-
played.

== ElE ll]

The display changes from "donE" to "P.000."

1
(]

——

|
[ (] (] )
I
0

DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn010" is displayed again.

Turn OFF the power and then turn ON again to validate the setting.




7.13 Servomotor Model Display (Fn011)

7.13 Servomotor Model Display (Fn011)

This function is used to check the servomotor model, voltage, capacity, encoder type, and encoder resolution.
If the SERVOPACK has been custom-made, you can also check the specification codes of SERVOPACKs.

Follow the steps below.

Display after

Step Operation Keys Operation
1 - 'miimlin ] @ Elrs(siz the MODE/SET Key to select the utility function
' '_' ’—, ’—I I—I MDE/ET ’
2 — M ] Press the UP or DOWN Key to select FnO11.
) f Y

Press the DATA/SHIFT Key for approximately one second
to display the servomotor model and voltage code.

—(r) "
B () VS [

=

Servomotor Voltage Servomotor Model
Data Type Data Model
02 400 VAC 60 [SGMAV
01 200 VAC 63 [SGMGV
6D [SGMJV
32 [SGMCS-O00OC
33 |SGMCs-O00OD
34 |SGMCs-O00OB
35 [SGMCS-O0E
36 [SGMCS-O0OL
37 [SGMCS-O0OM

|
_
——

Press the MODE/SET Key to display the servomotor capac-

ity.
—T—r—TT— | =5 ol Il_l]
ol
) Huu:u]e% Fuen g
MODE/SET

|: Servomotor capacity in units of 10 W

The above example indicates 100 W

Press the MODE/SET Key, and the encoder type and reso-
lution code will be displayed.

AEEET
T T

AN ERIEC
I_II_ICI_I] Q

I I

5 o DE o Encoder Type Encoder Resolut.ion
Data Type Data | Resolution
00 |Incremental 13 13-bit
Absolute 20 20-bit
01 (Multi-turn)
Absolute
02 | (Within one
rotation)
Press the MODE/SET Key to display the SERVOPACK’s
code for custom orders.
* The display "y.0000" means standard model.
6 e e @ —1— —
)l I i ,’,’_,’]

I

Code for custom orders

. Utility Functions (FnOOO)
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Step

Display after
Operation

Keys

Operation

1
[N

]

I

DATA/4

Press the DATA/SHIFT Key for approximately one second.
"FnO11" is displayed again.

7.14 Software Version Display (Fn012)

Set Fn012 to select the software-version check mode to check the SERVOPACK and encoder software version

numbers.

Follow the steps below.

Display after :
Step Operation Keys Operation
1 f — 'mlimlim ] Press the MODE/SET Key to select the utility function
T [ (1 [ [ mode.
2 II: M I—II ,I I:’ Press the UP or DOWN Key to select Fn012.
3 NNl o Press the DATA/SHIFT Key for approximately one second
=t oo Q to display the SERVOPACK software version number.
\ DATA/:
4 [ o Press the MODE/SET Key to display the encoder software
ey o DE/ET version number.
5 I~ I ] @ Press the DATA/SHIFT Key for approximately one second.
= e ©—g | "Fn012" is displayed again.
DATA/4




7.15 Resetting Configuration Error of Option Card (Fn014)

7.15 Resetting Configuration Error of Option Card (Fn014)

The SERVOPACK with option card recognizes installation status and types of option card which is connected
to SERVOPACK. If an error is detected, the SERVOPACK issues an alarm.

(1)

This function resets these alarms.

For alarm types and corrective actions, refer to /0 Troubleshooting.

Note 1. Alarms related to option cards can be cleared only this function. These alarms cannot be cleared by alarm reset or

turning OFF the main circuit power supply.

2. Before clearing the alarm, perform corrective action for the alarm.

Operating Procedure

Follow the steps below.

Step Dgﬁﬁﬁt?ff ' Keys Operation
1 — miimlln ) Press the MODE/SET Key to select the utility function
B o— de.
' ’_' ’_I ’_, '—I MODE/SET fmode
2 ": o "_—Il ’I I_'I Press the UP or DOWN Key to select Fn014.
3 N~ Press the DATA/SHIFT Key for approximately one second.
(A ) The display shown on the left appears.
4 [ T T O Press the UP or DOWN Key to select option card to be
IJ X —IZZ 1 cleared.
5 I h Press the MODE/SET Key for approximately one second.
ol gy 1— The display shown on the left appears.
| I_
ol fr| 1z
. . Press the MODE/SET Key again. The display changes
6 D1splai/, blinks an shown on the left and the configuration error of option card
MODE/SET is cleared.
M=
oy
7 I h The display changes from "done" to the display shown on
o)y = the left.
8 - o1l Press the DATA/SHIFT Key for approximately one second.
=l i ©—Q |"Fn014" is displayed again.
DATA/4
9 | Turn OFF the power and then turn ON again to validate the setting.

. Utility Functions (FnOOO)
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7.16 Vibration Detection Level Initialization (Fn01B)

(1)

This function detects vibration when servomotor is connected to a machine and automatically adjust the vibra-
tion detection level (Pn312) to output more exactly the vibration alarm (A.520) and warning (A.911).

The vibration detection function detects vibration elements according to the motor speed, and if the vibration
exceeds the detection level calculated by the following formula, outputs an alarm or warning depending on the
setting of vibration detection switch (Pn310).

Vibration detection level (Pn312[min'1]) x Detection sensibility (Pn311[%])
100

Detection level =

<Remarks>

* Use this function if the vibration alarm (A.529) or warning (A.911) is not output correctly when a vibration
above the factory setting 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, a detection sensibility fine adjustment can be set in the detection sensibility Pn311.

» The vibration may not be detected cause of improper servo gains. Also, not all kinds
o of vibrations can be detected. Use the detection result as a guideline.
» Set the proper moment of inertia ratio (Pn103). Improper setting may result in the
IMPORTANT vibration 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 operation condition for which the vibration detection
level should be initialized. A vibration is detected immediately after the servo is
turned ON if this function is executed while the servomotor runs at low speed. "Error"
is displayed if this function is executed while the servomotor runs at less than 10% of
the maximum motor speed.

Operating Procedure

Follow the steps to initialize the parameter Pn312.

Step Dggéizt?;t:r Keys Operation
1 f I_ 'mlimlin] ] Press the MODE/SET Key to select the utility function
— e—Q mode.
oy MODE /SET
2 II_ 1 I,_ll II I':| Press the UP or DOWN Key to select Fn01b.
3 N 1 ] Press the DATA/SHIFT Key for approximately one second.
) imf e ©—Q | The display shown on the left appears.
J DATA/4
Press the MODE/SET Key for approximately one second
again. The display shown on the left will flash and the
vibration level will be detected and refreshed. This will con-
tinue until the MODE/SET Key is pressed again.
A Y ] Note:
o L= MODE/SET * Operate the SERVOPACK with the references that will
Display blinks used for actual operation.
» If the servomotor is rotating at 10% or less of the maxi-
mum speed, "Error" will be displayed.
Press the MODE/SET Key again at a suitable time to com-
— plete frequency detection and refreshing the setting. This
5 [ I:II lm II_ ] will enable the setting. If the setting has been completed
= - MODE/SET normally, "donE" will be displayed. If there was a setting
failure, "Error" will be displayed.




7.16 Vibration Detection Level Initialization (FN01B)

Display after _
Step Operation Keys Operation
6 — =1 Il Press the DATA/SHIFT Key for approximately one second.
T [ ] A [ 0—9J |"Fn016" is displayed again.
DATA/«

(2) Related Parameters

Use the following parameters as required.

Vibration Detection Sensibility [Speed]| [Position] [Torque] I
Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately Setup
Vibration Detection Level [Speed]| [Position] [Torque] o
Classification
Pn312 Setting Range Setting Unit Factory Setting When Enabled
0 to 5000 1 min’! 50 Immediately Setup
Note: Pn312 is set by the vibration detection level, so it is not necessary to adjust it.
The vibration detection sensibility can be set at Pn311.
Parameter Meaning When Enabled | Classification
n.OO0O0 | Does not detect vibration (Factory setting)
Pn310 n. 0004 Outputs the warning (A.911) when vibration is Immediately Setup
detected.
n.O00O2 | Outputs the alarm (A.520) when vibration is detected.

. Utility Functions (FnOOO)
N

7-27



7-28

7 Utility Functions (FnOOO)

7.17 Display of SERVOPACK and Servomotor ID (FNO1E)

This function displays ID information for SERVOPACK, servomotor, encoder and option card connected to
the SERVOPACK.

To perform this function, the digital operator (JUSP-OP05A-1-E, option) or SigmaWin+ (option) is needed.

This function cannot be performed with the panel operator provided as an accessory.

The following items can be displayed.

ID Items to be Displayed

SERVOPACK model

SERVOPACK serial number

SERVOPACK manufacturing date
SERVOPACK input voltage (V)

Maximum applicable motor capacity (W)
Maximum applicable motor rated current (Arms)

SERVOPACK

Servomotor model

Servomotor serial number
Servomotor manufacturing date
Servomotor input voltage (V)
Servomotor capacity (W)
Servomotor rated current (Arms)

Servomotor

Encoder model

Encoder serial number
Encoder manufacturing date
Encoder type/resolution

Encoder

Feedback option card model

Feedback option card serial number (Reserved area)
Feedback option card manufacturing date

Feedback option card ID

Feedback Option Card

Note: ID information for fully-closed control I/F card such as model number, serial number and manufacturing date cannot
be displayed.



7.18 Display of Servomotor ID in Feedback Option Card (FnO1F)

7.18 Display of Servomotor ID in Feedback Option Card (FNnO1F)

This function displays ID information for servomotor and encoder in feedback option card connected to the
SERVOPACK.

To perform this function, the digital operator (JUSP-OP0O5A-1-E, option) or SigmaWin+ (option) is needed.

This function cannot be performed with the panel operator provided as an accessory.

The following items can be displayed.

ID Items to be Displayed

* Servomotor model

 Servomotor serial number

Servomotor  Servomotor input voltage (V) Reserved area
» Servomotor capacity (W)

» Servomotor rated current (Arms)

» Encoder model

* Encoder serial number

 Encoder type/resolution (bit number display and pulse number/Rev dis-
play available)

Encoder

» Parameter file source ID (character: 14 )

. . . . Reserved area
» Parameter file version (4 digits hexadecimal display) j v

Parameter file ID

. Utility Functions (FnOOO)
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7.19 EasyFFT (Fn206)

/\ WARNING

* The servomotor rotates at minimal speed 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.

Machine vibration may be suppressed with a notch filter setting made according to the detected vibration fre-
quency.

This function detects and sets the frequency as a parameter for the notch filter according to the machine char-
acteristics. This setting function is called EasyFFT.

EasyFFT sends a frequency waveform reference from the SERVOPACK to the servomotor and rotates the ser-
vomotor at minimal speed a number of times over a certain period, thus causing machine vibration. The SER-
VOPACK detects the resonance frequency from the generated vibration and makes notch filter settings
according to the resonance frequency detection. The notch filter is effective for the elimination of high-fre-
quency vibration and noise.

Small

movement
—

In addition to this function, Online Vibration Monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings. Use the following flowchart to determine which function should be
used.

7-30



7.19 EasyFFT (Fn206)

Vibration with
high-frequency noise
during operatio

When using mainly for servo gain adjustment, etc.

No

Turn OFF the servo, and
execute EasyFFT (Fn206)

v

Adjsut servo gain

Yes

No

(Fn207)

With the servo ON, execute
Online Vibration Monitor

A

A

End

D

IMPORTANT

« Starts EasyFFT with the servo OFF (the servomotor power OFF).
» Do not input the reference from outside because EasyFFT outputs the special
reference from the SERVOPACK.

(1) Operating Procedure

Follow the steps below.

Step

Display after
Operation

Keys

Operation

I
(e

0

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

[ =
[ (1 (g (U T

Press the UP or DOWN Key to select Fn206.

I |

i

J

Setting reference
amplitude

Press the DATA/SHIFT for approximately one second. The
display shown on the left appears. The panel operator is in
Fn206 utility setting execution mode.

. Utility Functions (FnOOO)
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Step

Display after
Operation

Keys

Operation

I 1=
[I I ID]

Press the UP or DOWN Key to set a reference amplitude.

Reference amplitude setting: 1 to 800

Note:

* At the initial execution of Fn206, do not change the refer-
ence amplitude setting, but starts from the initial value
15. Though increasing reference amplitude increases the
detection accuracy, the vibration and noise occurring on
the machine will increase momentarily. Increase an
amplitude value little by little, observing the result.

* The setting value of the reference amplitude setting is
stored in Pn456.

Run ready status

)
—
o

N/

DATA/4

Press the DATA/SHIFT Key for approximately one second
to enter the run ready status.

MODE/SET

Press the MODE/SET Key to enter Servo ON status (the
motor power ON)

<Supplementary Information>

Press the MODE/SET Key to turn the servo OFF. "F" is
displayed to indicate the run ready status.

[:: C|C|-
[ I I T [
Display blinks
.‘_
L=

Servomotor

In the Servo ON status (the servomotor power ON), press

the UP Key (forward) or the DOWN Key (reverse). The

servomotor performs a few to-and-from movements within

1/4 rotation in automatic operation. The motor performs

such movements for approximately 1 to 45 seconds. During

this operation, the display shown on the left blinks.

Note:

* Do not enter the machine’s working area, because the ser-
vomotor rotates. Some noise may result.

* Press the MODE/SET Key to stop the servomotor. No
detection is executed. "F." is displayed to indicate the run
ready status (step 5).

small movement

—| 1 =1
EEEEM

Detection result
example

N

At normal completion of the detection, "E_FFt" stops blink-
ing and the detected resonant frequency is displayed. When
failing to detect, "F----" is displayed.

m IMPORTANT

If the operation ended normally but it took two second or more, the detection accuracy may not be good. Set the
reference amplitude little higher than 15 in step 4 and re-execute the operation. More accurate resonance may be fre-
quency detected.
Though increasing reference amplitude increases the detection accuracy, the vibration and noise occurring in the
machine will increase momentarily. Increase an amplitude value little by little, observing the result.

To end the vibration monitor, press the DATA/SHIFT Key
for less than one second. To set the detected value, pro-
ceed to step 11.

10

I—II:II_

,
|
—
—
LI
—

ATA/

Press the DATA/SHIFT Key for approximately one second.
The servo turns OFF (the servomotor power OFF) and the
utility function mode display appears.

1

P A I
(][] (] [ ]

Display blinks
Pn408=n.00001
Pn409=1375 (Hz)

.

L loln]

MODE/SET

After the detection completes normally, press the MODE/
SET Key. The optimum notch filter for the detected fre-
quency is automatically set. When the notch filter is set
correctly (Pn408, Pn409), the display "donE" blinks.
When the 1st notch filter frequency was already set
(Pn408=n0001), sets 2nd notch filter frequency
(Pn40C). When the 2nd notch filter frequency
(Pn408=n.00100) was also set, the frequency setting of
notch filter is unable. If the detected frequency is not
used, set the Pn408=n.CJ01C10




7.19 EasyFFT (Fn206)

Display after .
Step Operation Keys Operation
12 [ II: Press the MODE/SET Key to return to the display of run
) | wooe/ser ready status.
Run ready status
13 - =i Press the DATA/SHIFT Key for approximately one second.
[ (A [ /] [ G—9Q |"Fn206" is displayed again.
—1— DATA/<

(2) Related Parameters

Use the following parameters as required.

2nd Notch Fliter Frequency [Speed]| [Position]| [Torque] Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
Sweep Torque Reference Amplitude [Speed| [Position] [Torque] Classification
Pn456 Setting Range Setting Unit Factory Setting When Enabled
1 to 800 1% 15 Immediately Tuning
Parameter Meaning When Enabled | Classification
n.OO0OO0 | Disables 1st notch filter. (Factory setting)
n.O00O01 Uses 1st notch filter.
Pn408 y . Immediately Setup
n.000OO | Disables 2nd notch filter. (Factory setting)
n.O0100 | Uses 2nd notch filter.
1st Notch Fliter Frequency [Speed| [Positon]| [Torque] Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning

. Utility Functions (FnOOO)
N
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7 Utility Functions (FnOOO)

7.20 Online Vibration Monitor (Fn207)

The machine vibration can sometimes be suppressed by setting a notch filter or torque reference filter for the
vibration frequencies.

When online, vibration frequencies 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 frequency will be automatically selected. In addition to this function, EasyFFT
(Fn206) can be used to detect machine vibration and automatically make notch filter settings. Use the follow-
ing flowchart to determine which function should be used.

When using mainly for servo gain adjustment, etc.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servo, and
execute EasyFFT (Fn206)

v
Adjsut servo gain

No

Yes

With the servo ON, execute
Online Vibration Monitor
(Fn207)

LU
QT A
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7.20 Online Vibration Monitor (Fn207)

(1) Operating Procedure

Follow the steps below.

Step

Display after
Operation

Keys

Operation

{1

I
I

—9
MODE/SET

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

I

7
C

Press the UP or DOWN Key to select the Fn207.

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

Display blinks

—¢
MODE/SET

Press the MODE/SET Key. "F" will blink, and the detection
of frequencies will start automatically.

—l 1
S|

Il

L
!

Il
0

Detection result example

MODE/SET

When "F" stops blinking, detection has been completed. If

detection has been performed normally, the results of detec-

tion will be displayed.

The displayed value is the frequency of the highest peak of

vibration.

Note:

« If a frequency is not detected, "F----" will be displayed.

« If detection processing is not completed normally for
some reason, "no_oP" will be displayed.

I

—I

DATA/4

To make only a vibration frequency check without setting
the results of detection, press the DATA/SHIFT Key. Pro-
ceed to step 7 to set the results of detection.

)
MODE/SET

If the MODE/SET Key is pressed, the optimum notch filter
frequency or torque reference filter time constant for the
frequency value will be set automatically, and "donE" will
be displayed if the setting is completed normally.

8 _
|

I

7
C

DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn207" is displayed again.

(2) Related Parameters

The following parameters are set automatically by using online vibration monitor.

Parameter Meaning
Pn401 Torque Reference Filter Time Constant
Pn408 Torque Related Function Switch
Pn409 Ist Notch Filter Frequency

. Utility Functions (FnOOO)
N
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7.21 Origin Setting (Fn020)

This function sets current scale position as origin when using the absolute external scale.
Use the following product as an absolute external scale.
Absolute separate linear scale (made by Mitutoyo Corporation)

ABS ST780A series
Model ABS ST780A

(1) Settings before Operation

The following settings are required before setting origin.

« If the S-ON input signal is ON, turn OFF the signal.
* If Pn50A.1 is set to 7 (i.e., the servo is always ON), change the value.

(2) Operating Procedure

Display after ;
Step Operation Keys Operation
1 [ e =llm ] Press the MODE/SET Key to select the utility function
T [ (1 [ [ mode.
2 II: A II_—II EI II—_I, Press the UP or DOWN Key to select Fn020.
3 sl | Press the DATA/SHIFT Key for approximately one second.
1= t | Q The display shown on the left appears.
L J DATA/:
Press the UP Key until "OSET5" is displayed.
Note:
4 | - II_ t Ij If there is a mistake during key operations. "NO_OP" will
L ) be displayed for approximately one second and then
"Fn000" will be displayed again.
N Press the MODE/SET Key to set the origin of the scale.
5 | | After the setting is completed, "donE" will blink for approx-
] (] (! DE /a imately one second.
6 [ t — After one second | After "donE" is displayed, "OSET5" is displayed again.
(] ] J
7 f — Al =lm ] Press the DATA/SHIFT Key for approximately one second.
—iluc iy "Fn020" is displayed again.

8 | Turn OFF the power and then turn ON again to validate the setting.




7.22 Software Reset (FN030)

7.22 Software Reset (Fn030)

This function enables resetting the SERVOPACK internally from software. If this function is used when
parameter changes have been made that require turning the power OFF and ON, the changes will be reflected

without actually turning the power OFF and ON.

@

« Starts software reset operation with the servo OFF.
+ This function resets the SERVOPACK independently of host controller. Be sure to
confirm that resetting the SERVOPACK has no influence the operation of host control-

IMPORTANT ler.
Follow the steps below to reset the SERVOPACK internally.
Step Dg&laar)a/tia;tner Keys Operation
1 [ — llm ] @ Press the MODE/SET Key to select the utility function
I— I_' I—, I—I I—I DE/ET mOde'
2 II: M II—II :—II II_—I, Press the UP or DOWN Key to select Fn030.
3 f = cClo] ] Press the DATE/SHIFT key for approximately one second.
1 ] ©—Q | The display shown on the left appears.
= DATA/<
Cl—(Cfe 5
1= Press the UP Key until "SrSt5" is displayed.
¢ Note:
4 If there is a mistake during key operations, "nO_OP" will be
N displayed for approximately one second and then "Fn030"
[ - will be displayed again.
Display after operation
Press the MODE/SET Key. The panel display will disap-
5 pear.
G Note:
MODE/SET . . . .
This function cannot be executed while the servo is ON.
The status display screen, which is the same as the screen
6 [ Ll l_, ] that is displayed immediately after the power turned ON,
o (I} | o4 | Will appear.

. Utility Functions (FnOOO)
N
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8 Monitor Modes (UnOO0)

8.1

List of Monitor Modes

The monitor mode can be used for monitoring the reference values, I/O signal status, and SERVOPACK inter-

nal status.

Refer to the following table.

Parilrgeter Content of Display Unit
Un000 Motor rotating speed min!
Un001 Speed reference min’!
Un002 Internal torque reference (in percentage to the rated torque) %
Un003™3 Rotation angle 1 (32-bit decimal code) pulse
Un004 Rotation angle 2 (Electric angle from 0 degree of phase-U) deg
unoos™ Input signal monitor -
Un006"2 Output signal monitor -
Un007 Input reference pulse speed (valid only in position control) min’!
Unoos (]:Z;(ziocl;)unter (position error amount) (valid only in position reference unit
Accumulated load ratio (in percentage to the rated torque: N
Un009 . . %
effective torque in cycle of 10 seconds)
Regenerative load ratio (in percentage to the processable
Un00A regenerative power: regenerative power consumption in cycle | %
of 10 seconds)
Power consumed by DB resistance
Un00B (in percentage to the processable power at DB activation: dis- | %
played in cycle of 10 seconds)
unooc™3 Input reference pulse counter (32-bit decimal code) reference unit
. Feedback pul t d Ises x 4 Itiplier): 32-bit
Un0oD"3 dzsim;l;: . (I))(;le)se counter (encoder pulses x 4 (multiplier) it ncoder pulse
Fully-closed feedback pulse counter
Un0OE™ (Fully-closed feedback pulse x 4 (multiplier): 32-bit decimal | External encoder pulse
code)
Un012 Total operation time 100 ms
Uno13™ Feedback pulse counter (32-bit decimal code) reference unit
Un014 Effective gain monitor -
Un015 Safety I/O signal monitor -
Un020 Motor rated speed min’!
Un021 Motor maximum speed min™!

#1. Refer to 8.4 Monitoring Input Signals.
*2.  Refer to 8.5 Monitoring Output Signals.
*3.  Refer to 8.3 Reading 32-bit Decimal Displays.



8.2 Operation in Monitor Mode

8.2 Operation in Monitor Mode

The example below shows how to display the contents of monitor number Un000 (when the servomotor
rotates at 1500 min'l)

Display after

Step Operation Keys Operation
] 'I | iR ) Press the MODE/SET Key to select the monitor mode.
] g O o
'I | iR ) Press the UP or DOWN Key to select the monitor number
2 _ .
LI—’ 'wl | to be displayed.
3 N Press the DATA/SHIFT Key for approximately one sec-
Nl | ond to display the data of Un000 (motor speed).
'I | iR ) Press the DATA/SHIFT Key for approximately one sec-
4 _ .
‘ Ul 0 ond to return to the display of step 1.

n Monitor Modes (Und10)
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8.3 Reading 32-bit Decimal Displays

This section describes how to read parameters displayed in 32-bit decimal on the Panel Operator.

Step D(I)SS:aar)a/t?:r? r Keys Operation
1 U M l,:" I’_—I' l,:" Press the MODE/SET Key to select the monitor mode.
2 11 'mlIm] ] Press the UP or DOWN Key to display the parameter to be
e [:’ displayed in 32-bit decimal.
Lower 4 digits Press the DATA/SHIFT Key for approximately one second.
3 —1=0alalm ) The lower 4 digits of the setting of the selected parameter
\l_’l ’ I , _I | , arec dlsplayed
Middle 4 digits After checking the displayed digits, press the DATA/SHIFT
4 =\l i ] Key. The middle 4 digits of the setting of the selected
=1 parameter are displayed.
Unper 2 digits Press the DATA/SHIFT Key again. The upper 2 digits of the
— PP 9 \ setting of the selected parameter are displayed.
5 R "> <Supplementary Information>
— I ) If the DATA/SHIFT Key is pressed after the upper 2 digits
are displayed, the lower 4 digits of the setting will be dis-
played again.
6 11 mliiml ] Press the DATA/SHIFT Key for approximately one second
oo ©—g | to return to the display of step 2.
DATA/4

The method for reading the display is summarized below.

The indicator blinking on the left indicates
the position of the digits

(e.g., the upper, middle, or lower digits).
The digit indicators and numeric value
indicatethe setting of the parameter.

Upper 2 digits l Middle 4 digits Lower 4 digits
Upper 2 digits —p[ 222 — J — — ] — — =] =11 —
i igi In_l sl I | e
Middle 4 digit -] - — St
Lower 4 dilgiltss :: — I ] A ) D] IS (L) [ e [
= =

"-" will be displayed Decimal point
only if the value is a
signed negative value.

U will be displayed if the value is negative.

<Supplementary Information>

The number of pulses between -2147483648 (—23 1y and 2147483647 (—23 1 is displayed continuously. When
the number of pulses is outside this range, the display will change as follows:

* The displayed value will change to 2147483647 when the number of pulses decreases by one from
-2147483648. Thereafter, the displayed value will decrease according to the number of pulses.

+ The displayed value will change to -2147483648 when the number of pulses increases by one from
2147483647. Thereafter, the displayed value will increase according to the number of pulses.



8.4 Monitoring Input Signals

8.4 Monitoring Input Signals

The status of input signals can be checked with the input signal monitor (Un005). The procedure for checking
the status, the method of reading the monitor, and a display example are shown below.

8.4.1 Checking Input Signal Status

Use the following steps to check the allocations of input signals using parameter Un005.

Display after ;
SED Operation Keys Operation
1 II_,I 'm] ,I_—ll II:II I,—ll . . Press the MODE/SET Key to select the monitor mode.
- —J MODE/SET
2 ,’_,’ ' ,’_,’ ,’_,’ '—, Press the UP or DOWN Key to select Un005.
| I I I‘ The present status can be displayed on the 7-segment
3 Il I display on the Panel Operator by pressing the DATA/
] ] o SHIFT Key for approximately one second. Refer to 8.4.2
Input signal display DAT/4 Interpreting Input Signal Display Status.
status
4 i frnz Press the DATA/SHIFT Key for approximately one
o3 0—q second to return to the display of step 2.
DATA/4

8.4.2 Interpreting Input Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the Panel Operator.

Input terminals correspond to LED numbers as shown in the following table.

I

——

I
I

A

I | | Top: OFF(H level)
Bottom: ON(L level)

87654321 Number

* When the input is in OFF (open) status, the top segment (LED) is lit.
* When the input is in ON (short-circuited) status, the bottom segment (LED) is lit.

Display LED . .
N, Input Terminal Name | Factory Setting
1 CN1-40 /S-ON
2 CN1-41 /P-CON
3 CN1-42 P-OT
4 CN1-43 N-OT
5 CN1-44 /ALM-RST
6 CN1-45 /P-CL
7 CN1-46 /N-CL
8 CN1-4 SEN

n Monitor Modes (Und10)
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8.4.3 Input Signal Display Example

8.4.3 Input Signal Display Example

Input signals are displayed as shown below.

* When /S-ON signal is ON (Servo ON at L level)

I |
U I I| 3I¢| «— The bottom segment
87654321 of number 1 is lit.

* When /S-ON signal is OFF

11 number 1 is lit.
87654321

[I NI IEIE] <— The top segment of

* When P-OT signal operates (Operates at “H” level)

The top segment of

number 3 is lit.
[I IIIIIEIil :]

I

87654321



8.5 Monitoring Output Signals

8.5 Monitoring Output Signals

The status of output signals can be checked with the input signal monitor (Un006). The procedure for check-
ing the status, the method of reading the monitor, and a display example are shown below.

8.5.1 Checking Output Signal Status
Use the following steps to check the allocations of output signals using parameter Un006.
Step Dggg};t?gtfr Keys Operation
1 FN_ PN Press the MODE/SET Key to select the monitor mode.
oo ) | 856 Y
- — MODE/SET
2 II_,I 'm] 'I_ll II_II ,‘:, Press the UP or DOWN Key to select Un006.
| e The present status can be displayed on the 7-segment dis-
3 (| N play on the Panel Operator by pressing the DATA/SHIFT
i ) Key for approximately one second. Refer to 8.5.2 Interpret-
Output S{[gltll?l display ing Output Signal Display Status.
status
4 i _ i |:, Press the DATA/SHIFT Key for approximately one second
(W (] [ [ DW to return to the display of step 2.
8.5.2 Interpreting Output Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the Panel Operator.

——

I
I

i

I
I

11
H

Top: OFF(H level)
Bottom: ON(L level)

7654321

Number

» When the output is in OFF (open) status, the top segment (LED) is lit.
* When the output is in ON (short-circuited) status, the bottom segment (LED) is lit.

DiiﬁfgbI;ED Output Terminal Name Factory Setting
1 CNI1-31, -32 ALM
2 CN1-25,-26 /COIN or /V-CMP
3 CN1-27,-28 /TGON
4 CN1-29, -30 /S-RDY
5 CN1-37 ALO1
6 CN1-38 AL02
7 CN1-39 ALO03
8 - Reserved

8.5.3 Output Signal Display Example

Output signals are displayed as shown below.

* When ALM signal operates (alarm at H level)

| |
Il

11

|

31z
15

<— The top segment of
number 1 is lit.

7654321

n Monitor Modes (Und10)
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8.6 Monitor Display at Power ON

When Un number is set using Pn52F, the data of UnCIO O that was specified in the panel operator is displayed

when the power is turned ON. When the FFF is set (factory setting), the SERVOPACK becomes the status

display mode (bb, run) at power ON.

Monitor Display at Power ON [Speed| [Position] [Torque] Classification
Pn52F Setting Range Setting Unit Factory Setting When Enabled
Oto FFF - FFF Immediately Setup

8.7 Monitoring I/O Signals

The following I/O signals can be monitored.

Un Number
LED Pin Number Signal Name
Number

Un005 Input Signal Monitor

1

CN1-40 (can be allocated)

/S-ON (factory setting)

2 CN1-41 (can be allocated) /P-CON (factory setting)
3 CN1-42 (can be allocated) P-OT (factory setting)
4 CN1-43 (can be allocated) N-OT (factory setting)
5 CN1-44 (can be allocated) /ALM-RST (factory setting)
6 CN1-45 (can be allocated) /P-CL (factory setting)
7 CN1-46 (can be allocated) /N-CL (factory setting)
8 CN1-4 SEN
Un006 Output Signal Monitor
1 CN1-31, 32 ALM
2 CN1-25, 26 (can be allocated) |/ (Cfiﬂ;’rsé iy
3 CN1-27, 28 (can be allocated) |/TGON (factory setting)
4 CN1-29, 30 (can be allocated) |/S-RDY (factory setting)
5 CN1-37 ALO1
6 CN1-38 AL02
7 CN1-39 ALO3
8 0 Zero fixed
Un015 Safety I/O Signal Monitor
1 CNg-4 /HWBB1+
2 CN8-3 /HWBBI-
3 CN8-6 /HWBB2+
4 CNS8-5 /HWBB2-
5 CN8-8 EDM1+
6 CN8-7 EDM2+
7 - Reserved
8 - Reserved

B SigmaWin+ I/O signal monitor function

I/O signals can be checked using the I/O signal monitor function of SigmaWin+.
This function can perform output signal output and output prohibited setting. Therefore, sequence of host con-
troller and wiring between the SERVOPACK and host controller, peripheral devices can be checked.
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9 Fully-closed Loop Control

9.1.1 System Configuration

9.1 System Configuration and Connection Example for
SERVOPACK with Fully-closed Loop Control

This section describes the system configuration and connection example for the SERVOPACK with fully-

closed loop control.

9.1.1 System Configuration

The following figure shows the system configuration for fully-closed loop control.

SGDbv-O00001V
SERVOPACK

Servomotor
main circuit cable

v o =

AN
(@ CHARGE
wflort @
L2 ©0
X1 {=]n|
oo
12 |®0
% jen
silOD

on
o1 UI:I
o2 ]
=2 [

=00

N\

l‘lJI:I

~——Option card for fully-closed
loop control
Model: SGDV-OFA01AV

w=ze

—~=0

=y

o=o

)

<+—— Cable with connectors
at both ends

<+—Serial converter unit
Model: JZDP-DO0O-O0O0OO-E

Encoder cable

External encoder (linear encoder)
(Provided by the customer)




9.1 System Configuration and Connection Example for SERVOPACK with Fully-closed Loop Control

9.1.2

Internal Configuration of Fully-closed Loop Control

Internal configuration of fully-closed loop control is shown below.

With Position Control

SERVOPACK
Reference
pulse x1 Elec- Error Position
P x 2 [ tronic|—p | control
% 4 gear counter loop
VP Ll
1 Speed feedback!
1
[Unit conversion Pn20A] Alarm
Encoder detection
Speed
e
< Divider [« ° S

Machine

External encoder

—» A.d10

Serial

conversion

Pitch

Note: Either an incremental or an absolute encoder can be used. When the absolute encoder is used, set 0 to Pn002.2 (use
the absolute encoder as an incremental encoder).

With Speed Control
SERVOPACK

Speed or
torque
reference

Encoder
output

‘pulse 'D—|

|Unit conversion Pn20A|

Speed
conversion

< ivider

Serial
conversion

External encoder

Pitch

a Fully-closed Loop Control
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9.1.3 Serial Converter Unit

9.1.3 Serial Converter Unit

(1) Model: JZDP-D0O0OO-O000O0-E

(2) Characteristics and Specifications

ltems

Specifications

Power Supply Voltage

+5.0V£5%, ripple content 5% max.

Current Consumption *’

120 mA Typ. 350 mA Max.

Signal Resolution

Input 2-phase sine wave: 1/256 pitch

Max. Response 250 kHz
Frequency
Electrical Analog Input Signals *2 | Differential input amplitude: 0.4 Vto 1.2 V
Characteristics  |(cos, sin, Ref) Input signal level: 1.5 Vto 3.5V
Output Signal *3 Position data, alarms
Serial data communications
Output Method (HDLC (High-level Data Link Control) protocol format with Manchester codes)
Transmission Cycle 62.5 us
Output Circuit Balanced type transceiver (SN75LBC176 or the equivalent), internal end resistor: 120 Q
Approx. Mass 150 g
,(\:Aﬁgr aacr’zleiziaslti cs Vibration Resistance 98 m/s max. (10 to 2500 Hz) in three directions

Shock Resistance

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

Environmental
Conditions

Operating Temperature

0°Cto55°C

Storage Temperature

-20 °C to +80 °C

Humidity

20 % to 90 %RH (without condensation)

* 1. The current consumption of the external encoder is not included in this value.
The current consumption of the external encoder must be taken into consideration for the current capacity of host
controller that supplies the power.

*2.
be damaged.
*3,

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

The transmission is enabled 100 to 300 ms after the power turns ON.




9.1 System Configuration and Connection Example for SERVOPACK with Fully-closed Loop Control

9.1.4 Analog Signal Input Timing

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

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

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

cos, /cos, sin, /sin
Input voltage range:
1.5V to 3.5V

Ref, /Ref
Input voltage range:
1.5V to 3.5V

100%

™~ /\—r

COSs

(AS) \/ \/
45°

/cos
(A-) /
| |~

sin
(B+)

— %
¥

0.2 to 0.6V

/sin
(B-) \/ \/

£ £
E E
> >
N N
IRef ° °
e A A
(R-)
R X X
(R+)
5t075% | 5to75%

i)

Zero Point

D

IMPORTANT

Never perform insulation resistance and withstand voltage tests.

When analog signals are input to the serial converter unit, noise influence on the ana-
log signals affects the unit’s ability to output correct position information. The analog
cable must be as short as possible and shielded.

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

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

a Fully-closed Loop Control
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9.1.5 Connection Example of External Encoder by Heidenhain

9.1.5 Connection Example of External Encoder by Heidenhain

(1)

Connection Example

SGDV-OFA01A

Option card for fully-closed

loop control

SERVOPACK Serial converter unit
SGDV JZDP-D003-000-E
- f_/%

oooo CN12 CN1 CN2
oono

JZSP-CLP20-00O

or JZSP-CLP70-00

External encoder
by Heidenhain Corp.

[ 1

N — |

Connection cable
by Heidenhain Corp.

(2) Specifications of Serial Converter Unit (JZDP-D003-0O000E)

Units: mm
ﬁ:ﬂ;‘s"z External encoder end
Analog signal input connector (CN2)
2x#4-40 UNC tapped holes 2% 4.2 Nameplate
SERVOPACK end \ holes _ ‘
Serial data output connector (CN1) \8 .| 7
™ e Va =\ |-, £
R Y ! x o+ :
3 e @ | :
N Lo\ 5 1P <y
Z bl 3 A 4
65+0.3 N 2x#4-40 UNC
) 72 " tapped holes
L 82:0.3 .
14.35+0.3 " %0

I o)
N
4xM5 tapped holes, depth 10 -

Pin No. Signal CN1
LI ) SERVOPACK end
2 S-phase output Serial data output
3 Empty o[O L5
4 Empty \
e @
5 ov ° s
6 /S-phase output 6 - 1
7 Empty o)
8 Empty
9 Empty 17-series connector
C Shield model:
e ° 17LE-13090-27

(socket) by DDK Ltd.

Note 1. Do not use the empty pins.

2. The external encoder (analog 1V,,_, output, D-sub 15-pin) manufactured by Heidenhain Corp. can be directly

connected.

External encoder end

Analog signal input

17-series connector

(socket) by DDK Ltd.

Signal [CN2|
1 cos input (A+)
2 ov
3 sin input (B+)
4 +5V
5 Empty
6 Empty
7 /Ref input (R-)
8 Empty
9 /cos input (A-)
10 0V sensor
— model:
1 |/sininput (B-) 17LE-13150-27
12 5V sensor
13 Empty
14 Ref input (R+)
15 Empty
Case | Shield




9.1 System Configuration and Connection Example for SERVOPACK with Fully-closed Loop Control

9.1.6 Connection Example of External Encoder by Mitutoyo

The serial converter unit is not needed when using the external encoder made by Mitutoyo Corporation.

SERVOPACK

Option card for

fully-closed loop control

SGDv-0000

SGDV-OFA01A

CN31

External encoder
by Mitutoyo Corp.
(ABS ST780A)

[ 1

|
JZSP-CLP70-00-E

Connection cable
by Mitutoyo Corp.

a Fully-closed Loop Control

9-7



9-8

9 Fully-closed Loop Control

9.1.7 Connection Example of External Encoder by Renishaw

9.1.7 Connection Example of External Encoder by Renishaw

(1)

SGDV-OFA01A
Option card for fully-closed
loop control
SERVOPACK
SGDV- / p
oooo CN12 CN1
ooo

]

Connection Example

Serial converter unit
JZDP-D(395-E|I:|E|-E

CN2

External encoder
by Renishaw Inc.

[ 1

JZSP-CLP20-00
or JZSP-CLP70-000

(2) Specifications of Serial Converter Unit (JZDP-D005-O000E)

Units: mm

SERVOPACK end

Serial data output connector (CN1)

D-sub 15-pin connector

External encoder end

2x#4-40 UNC tapped holes 2 -¢ 4.2 holes 4x$4.2 holes  Nameplate Analog signal input
\ connector (CN2)
X A ‘ ==
Y & —-_rT 5
2 N |
IRIEERE ==
§ A4 T w0 L g \‘ L -
! < [l | 300£30
15 . 65+0.3 R
3 72 R
82+0.3 R
14.35+04 " 90 e
- [:;ﬂgmf
——_———— N
N
\ 4

Pin No.

Signal

+5V

S-phase output

Empty

Empty

oV

/S-phase output

Empty

OIN[O|O|B~|WIN|—~

Empty

9

Empty

Case

Shield

SERVOPACK does not have
the function to process Vq

signals.

Note 1.

CN1
SERVOPACK end
Serial data output

17-series connector
model:
17LE-13090-27

(socket) by DDK Ltd.

External encoder end

Analog signal input

17-series connector

17JE-13150-02 (D8C)
(socket) by DDK Ltd.

7 N ¥ O

Pin No. Signal [CN2]|
1 /cos input (V1-)
2 /sin input (V2-)
3 Ref input (VO+)
4 +5V
5 5Vs
6 Empty
7 Empty
8 Empty
9 cos input (V1+)
10 sin input (V2+) model:
11 /Ref input (VO-)
12 ov
13 0Vs
14 Empty
15 Inner (0V)

Case Shield

Do not use empty pins.
The external encoder (analog 1 Vp-p output, D-sub 15-pin) by Renishaw Inc. can be directly connected. How-
ever, the BID and DIR signals are not connected.
Use the external encoder end connector to change the home position specifications of the external encoder.




9.1 System Configuration and Connection Example for SERVOPACK with Fully-closed Loop Control

9.1.8 Encoder Output Pulse Signals from SERVOPACK with a External Encoder
by Renishaw
The output position of the zero point signal (Ref) may vary in some models of the external encoder made by
Renishaw.
If using a Renishaw model, the phase-C pulses of the SERVOPACK are output at two positions.

For details on the specifications of the zero-point signals for a external encoder, refer to the manual for the
Renishaw external encoder.

(1) When Passing the 1st Zero Point Signal (Ref) in Positive Direction after Power ON

Machine position (Positive direction)

A

Power ON

Zero point signal
(Ref)

Phase-C

No zero point signal (Ref) is sent from the external encoder. . .
However, a phase-C pulse will be sent from the SERVOPACK Second pulse is half as wide
when moving in the negative direction, because it is the same as the phase-A pulse.
position from which a phase-C pulse was sent from the
SERVOPACK when moving in a positive direction.

(2) When Passing the 1st Zero Point Signal (Ref) in Negative Direction after Power ON

Machine position (Positive direction)
A

5 > ©
Power ON i Time "g
' : O
Zero point signal |_| | |_| a
(Ref) : T 3
| i b 9
Phase C I_I I_I ﬂ I_I n 3
]
g NN >
No zero point signal (Ref) is sent from the external encoder. . . =
However, a phase-C pulse will be sent from the SERVOPACK Second pulse is half as wide L
when moving in the positive direction, because it is the same as the phase-A pulse.
position from which a phase-C pulse was sent from the
SERVOPACK when moving in a negative direction. n

9-9
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9 Fully-closed Loop Control

9.2.1 Setting Order of Related Parameters

9.2

9.2.1

9.2.2

9.2.3

Related Parameters

This section describes the parameters related to fully-closed loop control.

Setting Order of Related Parameters

The basic setting order of related parameters is shown below.

If the SERVOPACK is in speed control or torque control, perform steps 1 through 4.

If the SERVOPACK is in position control, perform steps 1 through 7.

Step Setting Contents Set Parameters Reference
1 Set the motor rotating direction Pn000.0/Pn002.3 9.2.3
2 Sets the number of pitches (cycles) of the sine wave for the Pn20A 924

external scale.

Sets the number of output pulses of the PG output signal (PAO,

3 PBO and PCO) from the SERVOPACK to an external device. Pn281 9.2
4 Set the electronic gear. Pn20E/Pn210 9.2.6
5 Set the alarm detection Pn51B/Pn52A 9.2.7
6 Set the analog monitor signal. Pn006/Pn007 9.2.8

Speed Feedback Method during Fully-closed Loop Control
There are two types for speed feedback method during fully-closed loop control.

Uses motor encoder speed:
External encoder speed is used in position control and motor encoder speed is used in speed control. Normally
use this setting.

Uses external encoder speed:

External encoder speed is used in both position control and speed control. With this setting, speed ripple can
be reduced when the external encoder resolution is higher than the motor encoder resolution. This setting is
effective when high-resolution external encoder is connected to direct drive motor.

Related Parameter

Parameter Meaning When Enabled Classification

n.0O0O0O | Uses motor encoder speed. (factory setting)
Pn22A After restart Setup
n. 1000 | Uses external encoder speed.

Note: This parameter is not be used when Pn002.3 is set to 0.

Motor Rotation Direction

The motor rotation direction can be set. To perform fully closed control, it is necessary to set the motor rota-
tion direction with both Pn000.0 (motor rotating direction) and Pn002.3 (external encoder usage method).

/\ CAUTION

If the setting is wrong, the mechanical system may run out of control.




9.2 Related Parameters

(1) Parameter Pn000.0

*

The standard setting for "forward rotation" is counterclockwise as viewed from the drive end.

Parameter Meaning

B Forward Reference
Analog monitor Encoder output pulses
Torque reference
) pao JLILTL
Forward PBO Phase B lead
n.0000 (ccw) Rotation speed
Standard setting

(CCW = Forward)
(Factory setting)

Pn000

W Reverse Reference

Analog monitor
Torque reference

8

Reverse
(Cw)

Rotation speed

Encoder output pulses

PAO J_|_|_|_|_|_ Phase A lead
peo_| LJLJL

n.O0O01
Reverse Rotation
Mode

(CW = Forward)

W Forward Reference

Analog monitor
Torque reference

8

Forward
(Cw)

Rotation speed

W Reverse Reference

Analog monitor
Torque reference

D)

Reverse
(ccw)

Rotation speed

Encoder output pulses

pao | LI LJL
PBO Phase B lead

Encoder output pulses

PAO J_|_|_|_|_|_ Phase A lead
peo_| LI LJL

(2) Parameter Pn002.3

: When e
Parameter Name Meaning Enabled Classification
n.000O0 Do not use. (Factory setting)*1
n 1000 gse S;(ternal encoder in forward rotation direc-
tion.
Pn002 | h 20000 E);;emal Encoder Reserved (Do not set). After restart Setup
ge
n.3000 gse S;(ternal encoder in reversed rotation direc-
tion.
n.4000 Reserved (Do not set).
Note 1. The mode will be switched to semi-closed position control if Pn002.3 is set to 0.

2. The direction for which the scale is counted up counter clockwise is defined as forward rotation.
3. The direction for which the scale is counted up clockwise is defined as forward rotation.

a Fully-closed Loop Control
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9 Fully-closed Loop Control

9.2.4 Sine Wave Pitch (Frequency) for an External Encoder

(3) Relation between Motor Rotating Direction and External Encoder Pulse Direction

Refer to the table below.
Pn002.3 (Using Method of External Encoder)
Parameter
1 3
Reference Forward run Reverse run Forward run Reverse run
direction reference reference reference reference
Motor rotating direc- CCW cw CCW cwW
0 tion
Il?;(tternal encoder out- cos lead sin lead sin lead cos lead
Pn000.0 Encod 1 Phase B Phase A Phase A Phase B
(Motor neoder output pulse lead lead lead lead
rotating
direction) Reference Forward run Reverse run Forward run Reverse run
direction reference reference reference reference
Motor rotating direc- cw CCW CW cCW
1 tion
External scale output sin lead cos lead cos lead sin lead
Phase B Phase A Phase A Phase B
Encoder output pulse lead lead lead lead

* Set Pn002.3 to 1 if the output of the external encoder is cos lead and the motor is turning counterclockwise;
set Pn002.3 to 3 if it is sin lead. When Pn000.0 is set to 0 and Pn002.3 to 1, manually turn the motor coun-
terclockwise. If the Fully-closed Feedback Pulse Counter (UnOOE) counts up, set Pn002.3 to 1. If the
UnOOE counts down, set Pn002.3 to 3.

« I[f Pn002.3 is set to 1, encoder output pulse is phase B lead if the motor runs forward.

If Pn002.3 is set to 3, it is phase A lead if the motor turns forward.

9.2.4 Sine Wave Pitch (Frequency) for an External Encoder

Set Pn20A to the number of external encoder pitches per motor rotation.

(1) Setting Example

Specifications

External encoder pitch: 20 um
Ball screw pitch: 30 mm
Speed: 1600 mm/s

If the SERVOPACK is connected directly to the motor, the set value will be 1500 (30 mm/0.02 mm = 1500).

Note: If there is a fraction, round off the digits below the decimal point.

(2) Related Parameter

9-12

Number of External Encoder Pitches [Speed|  [Position| [Torque] Classifica-
Pn20A Setting Range Setting Unit Factory Setting When Enabled tion
4 t0 1048576 1 pitch/Rev 32768 After restart Setup




9.2 Related Parameters

(3) Error

Feedforward
+ + Speed
Error counter[—=~| Kp Number of encoder output pulses | .. current —> Machine [
Pn20A x 256 -1
oop
A

Position reference c%?i-er Scale

speed monitor
Serial -
converter

9.2.5

(1)

The number of speed pitches per motor rotation causes error in the position loop gain (Kp), feedforward, and
position reference monitor unless the number of encoder pitches is an integer. This has no influence on the
accuracy of positioning, thus does not cause position error.

Number of Encoder Output Pulses (PAO, PBO, and PCO) from the
SERVOPACK

Set the position resolution to Pn281. Set the number of phase A and phase B edges.

Setting Example

Specifications

External encoder pitch: 20 um
Ball screw pitch: 30 mm
Speed: 1600 mm/s

If the output of a single pulse (multiplied by 4) is 1um, the set value will be 20.
If the output of a single pulse (multiplied by 4) is 0.5um, the set value will be 40.
The pulse output will have the following waveform if the set value is 20.

Phase-A

| |
< >

1 encoder pitch

"T" shows the edge position. In this example, the set value is 20 therefore the number of T is 20.

Note: he upper limit frequency of the encoder signal output (multiplied by 4) is 6.4 Mpps. Do not allow the upper limit fre-

quency to exceed 6.4 Mpps.
Example:
The frequency is as follows if the set value is 20 and the speed is 1600 mm/s:
16000 mmisee _ 4500 - 1.6 Mbps
0.001 mm

Because 1.6 Mbps is less than 6.4 Mpps, this value can be used.

a Fully-closed Loop Control
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9 Fully-closed Loop Control

9.2.6 Electronic Gear

(2) Related Parameter

Encoder Output Pulses [Speed|  [Position] [Torque] Classifica-
Pn281 Setting Range Setting Unit Factory Setting When Enabled tion
1 to 4096 1 P/pitch 20 After restart Setup
9.2.6 Electronic Gear
For the electronic gear setting, refer to 5.4.3 Electronic Gear.
9.2.7 Alarm Detection

The setting of alarm detection (Pn51B/Pn52A) is shown below.

(1) Excessive Error Level between the Motor and Load Positions (Pn51B)

This setting detects the difference between the external encoder position and the encoder position. If the
detected difference is above the set level, alarm A.d10 (Motor-load Position Error Pulse Overflow) will be

output.
Excessive Error Level Between Servomotor and — »
Load Positions [Speed|  [Position] [Torque] Classifica-
tion
Pn51B Setting Range Setting Unit Factory Setting When Enabled
0to 1073741824 (230) 1 reference unit 1000 Immediately Setup

Note: When Pn51B is set to 0, "Motor-load Position Error Pulse Overflow (A.d10)" is not detected.
(2) Multiplier for One Fully-closed Rotation (Pn52A)

The coefficient of the deviation between the external encoder and the motor per rotation can be set. This func-
tion can be used to prevent the motor from running out of control due to damage to the external encoder or to
detect slippage of the belt.

B Setting Example
Increase the value if the belt slips or is twisted excessively.

If the set value is 0, the scale value will be read as it is.
The factory setting is 20. In this case, the second rotation will start with the deviation per motor rotation mul-
tiplied by 0.8.

(Refer to the following figure.)

Error between motor and scale

Big 4 Pn52A=0
P -
N -! = N
- l//! Pn52A=20 J|
Small ‘ Pn52A=100
Number of motor rotation
| | | | |
| | | | >
Less than 1st 2nd 3rd
one rotation rotation rotation rotation



9.2 Related Parameters

B Related Parameter

Multiplier per One Fully-closed Rotation [Speed|  [Position | [Torque ] Classifica-
Pn52A Setting Range Setting Unit Factory Setting When Enabled tion
0to 1070 1% 20 Immediately Setup
9.2.8 Analog Monitor Signal
Set the following analog monitor signals.
Parameter Name Meaning E\r/'nvahbelg d Classification
Analog Monitor 1 Position error between servomotor and load
Pn006 | n.00O07 nalog Monitor [0.01 V/1 reference unit]
Signal Selection .
* Factory setting: n.0CJ02 ) )
— Immediately Tuning
Analoe Monitor 2 Position error between servomotor and load
Pn007 | n.000O07 nalog Monitor [0.01 V/1 reference unit]
Signal Selection .
* Factory setting: n.0O00

a Fully-closed Loop Control
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10 Troubleshooting

10.1.1 List of Alarms

10.1 Troubleshooting

The following sections describe troubleshooting in response to alarm displays.

10.1.1

The alarm name, alarm meaning, alarm stopping method, alarm reset capability and alarm code output are
listed in order of the alarm numbers in /0.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in /0.1.2 Troubleshooting of Alarms.

List of Alarms

If an alarm occurs, the servomotor can be stopped by doing either of the following operations.

Gr.1: The servomotor is stopped according to the settings in Pn001.0 if an alarm occurs. Pn001.0 is factory-set
to stop the servomotor by applying the DB.

Gr.2: The servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is factory-set
to stop the servomotor by setting the speed reference to "0." The servomotor under torque control will
always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the servomotor stops using the same
method as Gr.1. When coordinating a number of servomotors, use this alarm stop method to prevent

machine damage that may result due to differences in the stop method.

Servo- Alarm Code Output
Alarm . motor Alarm
) Alarm Name Meanin
Display g Stop Reset | ALO1 | ALO2 | ALO3
Method
Parameter Checksum The data of the parameter in the SERVO-
A.020 Error 1 PACK is incorrect. Gr.l N/A
A021 |Parameter Format Error 1 | Lh¢ data of the parameter in the SERVO- | | N/A
PACK is incorrect.
A.022 System Checksum Error 1 The dat.a f’fthe parameter in the SERVO- Gr.1 N/A
PACK is incorrect.
A.023 Parameter Password Error | The dat.a pf the parameter in the SERVO- Gri N/A
1 PACK is incorrect.
A.030 Main Circuit Detector Error | Detection data for power circuit is incorrect. Gr.1 Available
A.040 | Parameter Setting Error 1 | Lhe parameter setting is outside the allow- Gr.l N/A
able setting range.
The encoder output pulse setting (pulse
Encoder Output Pulse unit) (Pn212) is outside the allowable set- H H H
Pkl Setting Error ting range or not satisfies the setting condi- Grl N/A
tions.
A.042 Parameter Combination Comblr_latlon of some parameters exceeds Gri N/A
Error the setting range.
Fully-closed Loop Control | The settings of the option card and
Pl Parameter Setting Error Pn00B.3, Pn002.3 do not match. Grl N/A
A.050 Combination Error The S.E.RVOP ACK and the servomotor Gr.1 Available
capacities do not match each other.
A.051 Unsupported Device Alarm I:ftsnge unit unsupported was con- Gr.1 N/A
Cancelled Servo ON The Host controller reference was sent to
A.0bO turn the Servo ON after the Servo ON func- Gr.1 Available
Command Alarm . . - ;
tion was used with the utility function.
Overcurrent or Heat Sink An overcurrent flowed through the IGBT.
A.100 Heat sink of the SERVOPACK was over- Gr.1 N/A L H H

Overheated

heated.




10.1 Troubleshooting

Servo- Alarm Code Output
Alarm . motor Alarm
; Alarm Name Meanin
Display g Stop | Reset | ALO1 | ALO2 | ALO3
Method
A.300 Regeneration Error Regeneratlve circuit or regenerative resistor Grl Available
is faulty.
A.320 |Regenerative Overload Regenerative energy exceeds regenerative Gr2 |Available| L L H
resistor capacity.
Main Circuit Power Detected when the power to the main circuit .
el Supply Wiring Error is turned ON. Grl Available
A.400 Overvoltage Mam circuit DC voltage is excessively Gri Available
high. H H L
A.410 Undervoltage Main circuit DC voltage is excessively low. Gr.2 Available
A.510 | Overspeed The servomotor speed is excessively high. Gr.1 Available
The motor speed upper limit of the set
A.511 Qverspeed of Encoder encoder output pulse (pulse unit) (Pn212) is Gr.1 Auvailable
Output Pulse Rate
exceeded. L H L
A.520 Vibration Alarm Vibration at the motor speed was detected. Gr.1 Available
A.521 | Autotuning Alarm Vibration was detected while performing Grl | Available
tuning-less function.
The motor was operating for several sec-
A.710 | Overload: High Load onds to several tens of seconds under a Gr2 | Available
torque largely exceeding ratings.
A.720 | Overload: Low Load The motor was operating cont}nuous}y Gr.1 Available
under a torque largely exceeding ratings.
A.730 When the dynamic brake was applied, rota-
’ Dynamic Brake Overload | tional energy exceeded the capacity of Gr.1 Available
A.731 d . : L L L
ynamic brake resistor.
Overload of Surge The main circuit power was frequently .
o) Current Limit Resistor turned ON and OFF. Grl Available
A7A0 |Heat Sink Overheated | ¢ heat sink of the SERVOPACK Gr2 | Available
exceeded 100°C.
Built-in Fan in . .
A.7AB SERVOPACK Stopped The fan inside the SERVOPACK stopped. Gr.1 Available
All the power supplies for the absolute
A.810 Encoder Backup Error encoder have failed and position data was Gr.1 N/A
cleared.
A.820 Encoder Checksum Error The checksum results of encoder memory is Gr.1 N/A
ncorrect.
The battery voltage was lower than the
A.830 ébsolute Encoder Battery specified value 2 to 4 seconds after the con- Gr.1 Available
rror .
trol power supply is turned ON.
A.840 Encoder Data Error Data in the encoder is incorrect. Gr.1 N/A
The encoder was rotating at high speed
A.850 Encoder Overspeed when the power was turned ON. Gr.1 N/A
- - H H H
A.860 Encoder Overheated gl};eh internal temperature of encoder is too Grl N/A
A.891 Encoder Module Error Encoder module is faulty. Gr.1
A.8A0 g)é;el;nal Encoder Error of External encoder is faulty. Gr.1 Available
A.8A1 External Encoder Error of Serial converter unit is faulty. Gr.1 Available
Module
A.8A2 External Encoder Error of External encoder is faulty. Gr.1 Available
Sensor
A.8A3 External Encoder Error of The position of external encoder is faulty. Gr.1 Available

Position

a Troubleshooting
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10 Troubleshooting

10.1.1 List of Alarms

Servo- Alarm Code Output
Alarm . motor Alarm
h Alarm Name Meanin
Display g Stop | Reset | ALO1 | ALO2 | ALO3
Method
Ab10 Speed Reference A/D The A/D converter for speed reference input Gr2 | Available
Error is faulty.
Speed Reference A/D A/D conversion data of speed reference is .
A.b11 Data Error incorrect. Gr.2 Available
Reference Torque Input The A/D converter for torque reference .
——— Read Error input is faulty. Gr2 Available
A.b31 Current Detection Error1 | The current detection circuit for phase-U is Gri N/A
(Phase-U) faulty.
A.b32 Current Detection Error 2 | The current detection circuit for phase-V is Gril N/A
(Phase-V) faulty.
Current Detection Error 3 | The detection circuit for the current is
A.b33 Gr.1 N/A
(Current detector) faulty. H H i
System Alarm 0 "Internal program error 0" of the SERVO-
blail (Scan C error) PACK occurred. Grl N/A
System Alarm 1 "Internal program error 1" of the SERVO-
benF] (CPU stack memory error) | PACK occurred. Gr.l N/A
System Alarm 2 " "
A.bF2 (Current control Internal program error 2" of the SERVO- Grl N/A
. PACK occurred.
program processing error)
System Alarm 3 "Internal program error 3" of the SERVO-
bla e (Scan A error) PACK occurred. Grl N/A
System Alarm 4 " "
A.bF4 | (CPU watchdog timer Internal program error 4" of the SERVO- | (5 | N/A
PACK occurred.
error)
A.C10 | Servo Overrun Detected The servomotor ran out of control. Gr.1 Available
A.C20 | Phase Detection Error The detection of the phase is incorrect. Gr.1 N/A
A.C21 | Hall Sensor Error The hall sensor is faulty. Gr.1 N/A
A.C22 Ehase Information The phase information does not match. Gr.1 N/A
isagreement
A.C50 | Polarity Detection Error The polarity detection failed. Gr.1 N/A
Overtravel Detection at The overtravel signal was detected at polar-
bule] Polarity Detection ity detection. Gr.l N/A
Polarity Detection The servo was turned ON under the condi-
b Uncompleted tion of polarity detection uncompleted. Grl N/A
Out of Range for Polarity | The moving distance exceeded the set value
= Detection of Pn48E during polarity detection. Grl N/A
A.C54 | Polarity Detection Error 2 | The polarity detection failed. Gr.1 N/A
Absolute Encoder Clear . L H L
A.C80 | Error and Multi-turn Limit | 11e multi-tum for the absolute encoderwas | |y
Setting Error ot properly cleared of set.
Encoder Communications | Communications between the SERVO-
L Error PACK and the encoder is not possible. Grl N/A
Encoder Communications | An encoder position data calculation error
balekr] Position Data Error occurred. Grl N/A
— An error occurs in the communications
A.C92 E.ncoder e L timer between the encoder and the SERVO- Gr.1 N/A
Timer Error
PACK.
A.CA0 |Encoder Parameter Error | Encoder parameters are faulty. Gr.1 N/A
A.Cb0 | Encoder Echoback Error antents of communications with encoder Gr.1 N/A
18 Incorrect.
A.CCO Multi-turn Limit Different multi-turn limits have been set in Gri N/A

Disagreement

the encoder and the SERVOPACK.




10.1 Troubleshooting

Servo- Alarm Code Output
Alarm . motor Alarm
; Alarm Name Meanin
Display J Stop | Reset | ALO1|ALO2 | ALO3
Method
Feedback Option Card
A.CF1 | Communications Error Reception error Gr.1 N/A
(Reception error) 1
_ L H L
Feedback Option Card
A.CF2 | Communications Error Timer stopped Gr.1 N/A
(Timer stop) !
Position Error Pulse Position error pulses exceeded parameter .
A.d00 Overflow (Pn320). Gr.1 Available
Position Error Pulse Position error pulses accumulated t
A.d01 Overflow Alarm at Servo OSITION CITor puises accumulated too Gr.1 Available
ON much.
If the servo turns ON with position error
Position Error Pulse pulses accumulated, the speed is limited by L L H
Pn529. In this state, the reference pulse was .
A.d02 | Overflow Alarm by Speed |. ith o th limi Gr2 | Available
Limit at Servo ON input without resetting the speed limit, and
the position error pulses exceeds the value
set for the parameter Pn520.
A.d10 Motor-load Position Error | Position error between motor and load is Gr2 Available
: Pulse Overflow excessive. )
A.EBO Safety Function DRV The safety function DRV monitor circuit is Grl N/A
’ Monitor Circuit Error 2 faulty. :
A.EB1 Safety Function Signal The safety function signal input timing is Grl N/A
. Input Timing Error faulty. )
A.EB2 Safety Function DRV The safety function DRV internal signal is Grl N/A
’ Internal Signal Error 2 faulty. ‘
AEB3 Safety Function DRV __ | The safety function DRV communications Grl N/A
’ Communications Error 1 2 | is faulty. :
A.EB4 Safety Function DRV The safety function DRV communications Grl N/A H L L
. Communications Error 2 2 | is faulty. '
AEB5 Safety Function DRV The safety function DRV communications Grl N/A
’ Communications Error 3 2 |is faulty. :
Safety Function DRV . S
AEB6 | Communications Data dThe §affety1ﬁ1nct10n DRV communications Gri N/A
Error 2 ata 1s faulty.
AEC7 Safety Option Card Stop | The safety option card stop reference is Grl N/A
’ Reference Error 2 faulty. -
. With the main power supply ON, voltage
A.F10 hpﬂr?;r;e(erCUIt Cable Open was low for more than 1 second in phase-R, Gr.2 Available | H L H
-Sor-T.
Digital Operator
CPF00 Trgnsmission Error 1 Digital operator (JUSP-OP05A) fails to - N/A
— communicate with the SERVOPACK (e.g., Not decided
CPFO01 Digital Operator CPU error). B N/A
Transmission Error 2
A—- Not an error Normal operation status - -

H|H|H

#1,

Only when a feedback option card is used.

*2.  Only when safety function is used.

a Troubleshooting
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

10.1.2 Troubleshooting of Alarms

When an error occurs in SERVOPACKs, an alarm display such as A.O00O0O and CPFOO on the panel operator.
Refer to the following table to identify the cause of an alarm and the action to be taken.

Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.

Alarm: S . . .
Alarm Name Cause Investigative Actions Corrective Actions
Set the power supply voltage within
The power supply voltage sud- Measure the power supply voltage. | the specified range, and set Fn005
denly dropped. A
to initialize the parameter.
Th? power S}lpply went OFF Note the circumstances when the Set Fn005 to initialize the parameter
while changing a parameter set- .
ting power supply went OFF. and then set the parameter again.
The SERVOPACK may be faulty.
The number of times that parame- | Were the parameters frequently Repair or replace the SERVO-
A.020™1: ters were written exceeded the changed through the host control- | PACK.

Parameter Checksum
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

limit.

ler?

Reconsider the method of writing
parameters.

Malfunction caused by noise
from the AC power supply or
grounding line, static electricity
noise, etc.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, there may be noise interfer-
ence.

Take countermeasures against
noise.

Gas, water drops, or cutting oil
entered the SERVOPACK and
caused failure of the internal
components.

Check the installation conditions.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A SERVOPACK fault occurred.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.0217":
Parameter Format
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

The software version of SERVO-
PACK that caused the alarm is
older than that of the written
parameter.

Check Fn012 to see if the set soft-
ware version agrees with that of the
SERVOPACK. If not, an alarm may
occur.

Write the parameter of another
SERVOPACK of the same model
with the same software version.
Then turn the power OFF and then
ON again.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.022°":
System Checksum
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

The power supply went OFF
while setting an utility function.

Note the circumstances when the
power supply went OFF.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A SERVOPACK fault occurred.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.023"":
Parameter Password
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.030"":
Main Circuit Detector
Error

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.



10.1 Troubleshooting

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.040™":

Parameter Setting
Error 1

(The parameter setting
was out of the allowable
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.
Repair or replace the SERVO-
PACK.

The parameter setting is out of
the specified range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter Un203 to a value
within the specified range.

The electronics gear ratio is out
of the setting range.

Check the electronic gear ratio. The
ratio must satisfy:
0.001< (Pn20E/Pn210) <1000.

Set the electronic gear ratio in the
range: 0.001< (Pn20E/Pn210)
<1000.

A.0417":
Encoder Output Pulse
Setting Error

The encoder output pulse (Pn212)
is out of the setting range and
does not satisfy the setting condi-
tions.

Check the parameter Pn212.

Set Pn212 to a correct value.

A.042*":
Parameter
Combination Error

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the servomo-
tor.

Check that the detection conditions
is satisfied.

Reduce the electronic gear ratio
(Pn20E/Pn210).

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the setting of Pn533
"Program JOG Movement
Speed."

Check that the detection conditions
is satisfied.

Increase the setting for Pn533 "Pro-
gram JOG Movement Speed."

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 that the detection conditions
is satisfied.

Reduce the electronic gear ratio
(Pn20E/Pn210).

A.0447":
Fully-closed Loop
Control Parameter
Setting Error

The setting of the option card
does not match with those of
Pn00B.3 and Pn002.3.

Check the settings of the option
card, Pn00B.3, and Pn002.3.

The setting of option card must be
compatible with the settings of
Pn00B.3 and Pn002.3.

Mount an option card or replace the
mounted option card with an appro-
priate model. Or change the param-
eter setting.

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
satisfy the following condition:
(Servomotor capacity)/(SERVO-
PACK capacity) < 1/4, or (Servo-
motor capacity)/(SERVOPACK
capacity) < 4.

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.
Repair or replace the SERVO-
PACK.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/MECHATROLINK-II.
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm: L . . .
Alarm Name Cause Investigative Actions Corrective Actions
A 0511 An unsupported serial converter
) ) . unit, serial encoder, or external Check the product specifications, Select the correct combination of
Unsupported Device encoder is connected to the SER- | and select the correct model. units.
Alarm VOPACK.
A0bO™: After executing the utility func-

Cancelled Servo ON
Command Alarm

tion to turn ON the power to the
motor, the Servo ON command
was sent from the host controller.

Restart the system including the
host controller.

A.1007":

Overcurrent or Heat
Sink Overheated

(An overcurrent flowed
through the IGBT or
heat sink of SERVO-
PACK overheated.)

Incorrect wiring or contact fault
of main circuit cable or motor
main circuit cable.

Check the wiring. Refer to 3.1
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cable or motor main
circuit cable.

Check for short-circuits across the
servomotor terminal phase-U, -V,
and -W, or between the grounding
and servomotor terminal U, V, or W.
Refer to 3.1 Main Circuit Wiring.

Some cables may be damaged.
Repair or replace damaged cables.

Short-circuit or ground fault
inside the servomotor.

Check for short-circuits across the
servomotor terminal phase-U, -V,
and -W, or between the grounding
and servomotor terminal U, V, or W.
Refer to 3.1 Main Circuit Wiring.

The servomotor may be faulty.
Repair or replace the servomotor.

Short-circuit or ground fault
inside the SERVOPACK.

Check for short-circuits across the
servomotor connection terminals U,
V, and W on the SERVOPACK, or
between the grounding and terminal
U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

Incorrect wiring or contact fault
of the regenerative resistor.

Check the wiring. Refer to 3.6
Connecting Regenerative Resis-
tors.

Correct the wiring.

The dynamic brake (DB: Emer-
gency stop executed from the
SERVOPACK) was frequently
activated, or the DB overload
alarm occurred.

Check the resistor power consump-
tion monitor Un00B to see how
many times the DB has been used.
Or, check the alarm trace back mon-
itor Fn00O to see if the DB overload
alarm A.730 or A.731 was reported.

Change the SERVOPACK model,
operation conditions, or the mecha-
nism so that the DB does not need
to be used so frequently.

The generated regenerative
energy exceeded the SERVO-
PACK regenerative energy pro-
cessing capacity.

Check the regenerative load ratio

monitor Un00A to see how many

times the regenerative resistor has
been used.

Check the operation condition
including overload, and reconsider
the regenerative resistor value.

The SERVOPACK regenerative
resistance is too small.

Check the regenerative load ratio

monitor UnOOA to see how many
times the regenerative resistor has
been used.

Change the regenerative resistance
value to a value larger than the
SERVOPACK minimum allowable
resistance value.

A heavy load was applied while
the servomotor was stopped or
running at a low-speed.

Check to see if the operating condi-
tions are outside servodrive specifi-
cations.

Reduce the load applied to the ser-
vomotor or increase the operation
speed.

Malfunction caused by noise
interference.

Improve the wiring or installation
environment, such as by reducing
noise, and check to see if the alarm
recurs.

Take countermeasures for noise,
such as correct wiring of the FG.
Use an FG wire size equivalent to
the SERVOPACK main circuit wire
size.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.
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10.1 Troubleshooting

Alarm: gt " . .
Alarm Name Cause Investigative Actions Corrective Actions
Regenerative resistor capacity
(Pn600) is set to a value other Check the external regenerative Connect the external regenerative
than 0 for a SGDV-R70, . . . .
resistor connection and the value of | resistor, or set Pn600 to 0 if no
-R90, -1R6, or -2R8 SERVO- the Pn600 regenerative resistor is required
PACK, and an external regenera- ) & q )
tive resistor is not connected.
The jumper between the power | Confirm that a jumper is mounted
supply terminals B2 and B3 is between the power supply terminals | Correctly mount a jumper.
removed. B2 and B3.
Thg egternal TegeNerative 1esis- | ook the external regenerative Correctly connect the external
tor is incorrectly wired, or is . . . .
. resistor connection. regenerative resistor.
removed or disconnected.
The power supply voltage Set the power supply voltage within
exceeds the specified limit. Measure the power supply voltage. the specified range.
The external regenerative resis- | Check the external regenerative Change the regenerative resistance
. . . . o to a correct value or use an external

tor capacity or the regenerative resistor to see if the capacity is . . £ .

* resistance is incorrect appropriate regenerative resistor of appropriate

A.300": ' ' capacity.

Regeneration Error

Insufficient SERVOPACK capac-
ity or insufficient regenerative
resistor capacity caused regenera-
tive power to continuously flow
back.

Reconsider the capacity selection.

Reconsider the capacity selection.

Regenerative power continu-
ously flowed back because nega-
tive load was continuously
applied.

Check the load to the servomotor
during operation.

Reconsider the system including
servo, machine, and operation con-
ditions.

The load moment of inertia
exceeds the allowable value.

Check the load moment of inertia.

Reconsider the capacity selection.

A SERVOPACK fault occurred.

While the main circuit power sup-
ply is OFF, turn the control power
supply OFF and then turn ON
again. If the alarm still occurs, the
SERVOPACK may by faulty.
Repair or replace the SERVO-
PACK.

A.320":
Regenerative
Overload

The power supply voltage
exceeds the specified limit.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

Incorrect external regenerative
resistance.

Insufficient servo amplifier
capacity or regenerative resistor
capacity.

Or, regenerative power has been
continuously flowing back.

Check the operation condition or
the capacity using the capacity
selection Software SigmaSize+, etc.

Change the regenerative resistance,
regenerative resistor capacity, or
SERVOPACK capacity. Reconsider
the operation conditions using the
capacity selection software Sigma-
Size+, etc.

Regenerative power continu-
ously flowed back because nega-
tive load was continuously
applied.

Check the load to the servomotor
during operation.

Reconsider the system including
servo, machine, and operation con-
ditions.

The setting of parameter Pn600 is
smaller than the external regener-
ative resistor's capacity.

Check the external regenerative
resistor connection and the value of
the Pn600.

Set the Pn600 to a correct value.

The external regenerative resis-
tance is too high.

Check the regenerative resistance.

Change the regenerative resistance

to a correct value or use an external
regenerative resistor of appropriate
capacity.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.

E Troubleshooting
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:

Alarm Name Cause Investigative Actions Corrective Actions
When using a regenerative resistor
built in the SERVOPACK:

. . . Repair or replace the SERVO-
The regenerative resistor discon- Measure the resistance of the regen- | PACK.
nected when the SERVOPACK sure £ "
. erative resistor. When using an external regenera-
power voltage was increased. . .
tive resistor:
Replace the external regenerative
A.330"1: resistor.

Main Circuit Power
Supply Wiring Error
(Detected when the
power to the main circuit

In the AC power input mode, DC
power was supplied.

Check the power supply to see if it
is a DC power supply.

Correct the settings to match the
actual power supply specifications.

In the DC power input mode, AC

Check the power supply to see if it

Correct the settings to match the

is turned ON.) power was supplied. is a AC power supply. actual power supply specifications.
Regenerative resistor capacity Is the regenerative resistor con-
(Pn600) is not set to 0 even nected?
though the regenerative resistor is | If it is, check the regenerative resis- Set Pn600 to 0.
disconnected. tor capacity.
The SERVOPACK may be faulty.
A SERVOPACK fault occurred. |— Repair or replace the SERVO-
PACK.
For 200 VAC SERVOPACKs:
The AC power supply voltage
exceeded 290 V.
For 400 VAC SERVOPACKs:
The AC power supply voltage
exceeded 580 V.
For 200 VAC SERVOPACKSs Measure the power supply voltage. Set AC power supply voltage within
with DC power supply input: The the specified range.
power supply voltage exceeded
410 V.
For 400 VAC SERVOPACKSs
with DC power supply input: The
power supply voltage exceeded
o 820 V.
A.400 " Improve the power supply condi-
Overvoltage tions by installing a surge protector,
(Detected when the The power supply is unstable, or etc. Then, turn the power supply
SERVOPACK's main

circuit DC voltage is one
of the values below.

200 VAC SERVO-
PACKs: 410 VDC or
more

400 VAC SERVO-
PACKs: 820 VDC or
more)

(Detected when the
power to the main circuit
is turned ON)

was influenced by a lightning
surge.

Measure the power supply voltage.

ON again. If the alarm still occurs,
the SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

For 200 VAC SERVOPACKSs:
The servomotor accelerated/
decelerated with the AC power
voltage between 230 and 270 V.
For 400 VAC SERVOPACKSs:
The servomotor accelerated/
decelerated with the AC power
voltage between 480 and 560 V.

Check the power supply voltage and
the speed and torque/force during
operation.

Set AC power supply voltage within
the specified range.

The external regenerative resis-
tance is too high for the actual
operation conditions.

Check the operation conditions and
the regenerative resistance.

Select a regenerative resistance
value appropriate for the operation
conditions and load.

The load moment of inertia
exceeded the allowable value.

Confirm that the load moment of
inertia 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. Repair or
replace the SERVOPACK.

#].
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10.1 Troubleshooting

Alarm:

e NErE Cause Investigative Actions Corrective Actions
For 200 VAC SERVOPACKSs:
The power supply is 120 V or
A.410™": less. Set the power supply voltage within
Undervoltage For 400 VAC SERVOPACKSs: Measure the power supply voltage. the specified range.
(Detected when the The power supply is 240 V or
SERVOPACK's main |15

circuit DC voltage is one
of the values below.

200 VAC SERVO-
PACKs: 170 VDC or
less

400 VAC SERVO-
PACKs: 340 VDC or

The power supply voltage
dropped during operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instantaneous

power interruption.

Measure the power supply voltage.

Set the power supply voltage within
the specified range. When the
instantaneous power cut hold time
Pn509 is set, decrease the setting.

less.) . Repair or replace the SERVO-
(Detected when the Illllte SERVOPACK fuse is blown PACK, connect an AC/DC reactor,
power to the main circuit ' and run the SERVOPACK.
is turned ON.) The SERVOPACK may be faulty.
A SERVOPACK fault occurred. |— Repair or replace the SERVO-
PACK.
The order of phases .U’ V’.al.ld w .. Confirm that the servomotor is cor-
in the servomotor wiring is incor- | Check the servomotor wiring. .
rect rectly wired.
" A reference Valu? exceeding the . Reduce the reference value or adjust
A.510"": overspeed detection level was Check the input value. the oai
. e gain.
Overspeed mput.

(The servomotor speed
exceeds the maximum.)

The motor speed overshoot
occurred.

Check the servomotor speed wave-
form.

Reduce the reference input gain,
adjust the servo gain, or reconsider
the operation conditions.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A511°7:
Overspeed of Encoder
Output Pulse Rate

The encoder output pulse output
frequency exceeded the limit.

Check the encoder output pulse out-
put setting.

Decrease the setting of the encoder
output pulse (Pn212).

The encoder output pulse output
frequency exceeded the limit
because the servomotor speed

was too high.

Check the encoder output pulse out-
put setting and servomotor speed.

Decrease the servomotor speed.

A520":
Vibration Alarm

Abnormal vibration was detected
at the servomotor rotation speed.

Check for abnormal noise from the
servomotor, and check the speed
and torque/force waveform during
operation.

Reduce the servomotor 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 load moment of inertia.

Set the moment of inertia ratio
(Pn103) to an appropriate value.

A5217:

Autotuning Alarm
(Vibration was detected
while performing tun-
ing-less function.)

The servomotor vibrated consid-
erably while performing tuning-
less function (factory setting).

Check the servomotor speed wave-
form.

Reduce the load so that the load
moment of inertia ratio falls within
the allowable value, or reduce the
load level or the gain level using the
tuning-less function (Fn200).

The servomotor vibrated consid-
erably during advanced autotun-

ing.

Check the servomotor speed wave-
form.

Execute advanced autotuning.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/MECHATROLINK-II.
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:

Alarm Name Cause Investigative Actions Corrective Actions
Incorrect wiring or contact fault .. Confirm that the servomotor and
Check the wiring. .
of servomotor and encoder. encoder are correctly wired.
. Check the servomotor overload Reconsider the load conditions and
Operation beyond the overload o . .\ .
1. . o characteristics and executed run operation conditions. Or, increase
A.710 *: protection characteristics. .
- command. the servomotor capacity.
720 Excessive load lied d
Overload xcessive load was applied dur-

A.710: High Load
A.720: Low Load

ing operation because the servo-
motor was not driven due to
mechanical problems.

Check the executed run command
and servomotor speed.

Remove the mechanical problems.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

The servomotor rotates because

Take measures to ensure the servo-

A.730™: of external force Check the operation status. motor will not rotate because of
A.73‘I . ’ external force.

D.ynami'c Brake * Reduce the servomotor reference
Overload The rotating energy at a DB stop Check_ the DB .resi?g)r é)(;)];v)er con- if e(;:d. he load £i

Detected with SGDV- . _ | sumption monitor (Un to see  Reduce the load moment of iner-
gRg A ixceeds the DB resistance capac how many times the DB has been tia.

-SRSAi, -1R9D, v used. * Reduce the number of times of
-3R5D, -5R4D, the DB stop operation.

-8R4D, -120D, or The SERVOPACK may be faulty.
-170D SERVOPACKSs.) | A SERVOPACK fault occurred. |- Repair or replace the SERVO-

PACK.
The inrush current limit resistor
1. operation frequency at the main Reduce the frequency of turning the

A.740 " P q y q y g

Overload of Surge
Current Limit Resistor

(The main circuit power

circuit power supply ON/OFF
operation exceeds the allowable
range.

Check how often the power supply
has been turned ON/OFF.

main circuit power supply ON/OFF
to less than once per minute.

is turned ON/OFF too The SERVOPACK may be faulty.
frequently.) A SERVOPACK fault occurred. |— Repair or replace the SERVO-
PACK.
}"l;h<: ambient temperature is too Check the ambient temperature E;?ﬁ;:giﬁgi?:gg;&ggiéﬁre
igh. using a thermostat. . . L
installation conditions.
The overload alarm has been Check the alarm trace back monitor Change the method for resetting the
reset by turning OFF the power | (Fn000) to see if the overload alarm 1
too many times. was reported. alarm.
. Check the accumulated load ratio
A7A0: Excessive load or o ti monitor Un009 to see the load dur-
Heat Sink Overheated b peration ing operation, and the regenerative | Reconsider the load and operation
eyond the regenerative energy load ratio monitor UnOOA to see the | conditions
(Detected when the heat processing capacity. .

sink temperature
exceeds 100°C.)

regenerative energy processing
capacity.

Incorrect SERVOPACK installa-
tion orientation or/and insuffi-
cient space around the
SERVOPACK.

Check the SERVOPACK installa-
tion conditions.

Install the SERVOPACK correctly
as specified.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A7AB™:
Built-in Fan in
SERVOPACK
Stopped

The fan inside the SERVOPACK
stopped.

Check for foreign matter or debris
inside the SERVOPACK.

Remove foreign matter or debris
from the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Repair or
replace the SERVOPACK.

*]. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.
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10.1 Troubleshooting

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A810™":

Encoder Backup Error
(Detected on the encoder
side)

(Only when an absolute
encoder is connected.)

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) and the bat-
tery power supply from the SER-
VOPACK is not being supplied.

Check the encoder connector bat-
tery or the connector contact status.

Replace the battery or take similar
measures to supply power to the
encoder, and set up the encoder
(Fn008).

An absolute encoder fault
occurred.

If the alarm cannot be reset by set-
ting up the encoder again, replace
the encoder.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.820":
Encoder Checksum
Error

(Detected on the encoder
side.)

An encoder fault occurred.

Set up the encoder again using
Fn008. If the alarm still occurs, the
servomotor may be faulty. Repair or
replace the servomotor.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A830™:

Absolute Encoder
Battery Error
(Detected when the bat-
tery voltage is lower
than the specified value
2 to 4 seconds after the
control power supply is
turned ON.)

(Only when an absolute
encoder is connected.)

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 and turn the
control power supply ON.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

A.8407":
Encoder Data Error

(Detected on the encoder
side.)

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or 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 main circuit cable or
by checking the grounding and
other wiring.

A850™":

Encoder Overspeed
(Detected when the con-
trol power supply was
turned OFF and then ON
again.)

(Detected on the encoder
side.)

The servomotor was running at

200 min™! or higher when the
control power supply was turned

ON.

Check the speed monitor (Un000)
to confirm the servomotor speed
when the power is turned ON.

Reduce the servomotor speed to a

value less than 200 min"l, and turn
ON the control power supply.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

*1. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-IIL.
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:

Alarm Name Cause Investigative Actions Corrective Actions
The ambient temperature around | Measure the ambient temperature | The ambient temperature must be
the servomotor is too high. around the servomotor. 40°C or less.
The servomotor load is greater Check the accumulated load ratio | The servomotor load must be within
than the rated load. monitor (Un009) to see the load. the specified range.
A.860":

Encoder Overheated
(Only when an absolute
encoder is connected.)
(Detected on the encoder
side.)

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.891°":
Encoder Module Error

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A.8A0%:
External Encoder
Error of Scale

An external encoder fault
occurred.

Repair or replace the external
encoder.

A.8A12
External Encoder
Error of Module

An external encoder fault
occurred.

Repair or replace the external
encoder.

A serial converter unit fault
occurred.

Repair or replace the serial con-
verter unit.

A.8A2°2:

External Encoder
Error of Sensor
(Incremental)

An external encoder fault
occurred.

Repair or replace the external
encoder.

A.8A32
External Encoder
Error of Position

An absolute external encoder
fault occurred.

The absolute external encoder may
be faulty. Refer to the encoder man-
ufacture’s instruction manual for

(Absolute) corrective actions.

A malfunction occurred in the _ Clear and reset the alarm and restart
Ab10°1: speed reference input section. the operation.
Speed Reference A/D Turn the power supply OFF and
Error then ON again. If the alarm still
(Detected when the A SERVOPACK fault occurred. |— occurs, the SERVOPACK may be
servo is ON.) faulty. Repair or replace the SER-

VOPACK.

A malfunction occurred in the

detection section of the speed ref- | Clear and reset the alarm and restart

erence A/D conversion data. (Not the operation.

an alarm.)
Ab11™: A malfunction occurred in the _ Clear and reset the alarm and restart
Speed Reference A/D | speed reference input section. the operation.
Data Error

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

#],

*2. These errors occur when using a feedback option card.
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10.1 Troubleshootin

9

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

Ab20™":
Reference Torque
Input Read Error

A malfunction occurred in the
reading section of the torque ref-
erence input.

Clear and reset the alarm and restart
the operation.

Turn the power supply OFF and
then ON again. If the alarm still

g?r?scit:gg l;en the A SERVOPACK fault occurred. occurs, the SERVOPACK may be
' faulty. Repair or replace the SER-
VOPACK.
Ab31*: Turn the power supply OFF and

Current Detection
Error 1
(Phase-U)

The current detection circuit for
phase U is faulty.

then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

Ab32"":
Current Detection
Error 2

The current detection circuit for
phase V is faulty.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-

(Phase-V) VOPACK.
Turn the power supply OFF and
A.b33™1: The detection circuit for the cur- then ON again. If the alarm still

Current Detection
Error 3

(Current detector)

rent is faulty.

occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

The servomotor main circuit
cable is disconnected.

Check for disconnection of the
motor main circuit cable.

Correct the servomotor wiring.

A.bBA:
MECHATROLINK
Communications ASIC
Error 1

SERVOPACK MECHA-
TROLINK communication sec-
tion fault.

Replace the SERVOPACK.

A.b6b:
MECHATROLINK
Communications ASIC
Error 2

SERVOPACK MECHA-
TROLINK communication sec-
tion fault.

Replace the SERVOPACK.

AbFO™:
System Alarm 0
(Scan C error)

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

Turn the power supply OFF and

ADbF1™: then ON again. If the alarm still

System Alarm 1 A SERVOPACK fault occurred. occurs, the SERVOPACK may be

(CPU stack memory) faulty. Repair or replace the SER-
VOPACK.

AbE2™: Turn the power supply OFF and

System Alarm 2
(Current control pro-
gram processing error)

A SERVOPACK fault occurred.

then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

AbF3":
System Alarm 3
(Scan A error)

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

AbF4™:

System Alarm 4
(CPU watchdog timer
error)

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

E Troubleshooting

*1. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-IIL.
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.c10™":
Servo Overrun
Detected

(Detected when the
servo is ON.)

The order of phases U, V, and W
in the servomotor wiring is incor-
rect.

Check the servomotor wiring.

Confirm that the servomotor is cor-
rectly wired.

An encoder fault occurred.

If the alarm still occurs after turning
the power OFF and then ON again,
even though the servomotor is cor-
rectly wired, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.C80":

Absolute Encoder
Clear Error and Multi-
turn Limit Setting Error

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.C90™":
Encoder
Communications Error

Contact fault of encoder connec-
tor or incorrect encoder wiring.

Check the encoder connector con-
tact status.

Re-insert the encoder connector and
confirm that the encoder is correctly
wired.

Encoder cable disconnection or
short-circuit.

Or, incorrect cable impedance.

Check the encoder cable.

Use the encoder cable with the
specified rating.

Corrosion caused by improper
temperature, humidity, or gas
Short-circuit caused by intrusion
of water drops or cutting oil
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, repair or
replace the SERVOPACK.

Malfunction caused by noise
interference.

Correct the wiring around the
encoder to avoid noise interference
(Separate the encoder cable from
the main circuit cable, improve
grounding, etc.)

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.
Repair or replace the SERVO-
PACK.

A.CO1™":

Encoder
Communications
Position Data Error

The noise interference occurred
on the input/output 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 encoder cable layout.

The encoder cable is bundled
with a high-current line or near a
high-current line.

Check the encoder cable layout.

Confirm that there is no surge volt-
age on the encoder cable.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the encoder cable layout.

Properly ground the device to sepa-
rate from the encoder FG.

*1. These errors occur in SERVOPACKs using analog pulse reference input/ MECHATROLINK-II.
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10.1 Troubleshooting

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.C92":
Encoder
Communications
Timer Error

Noise interference occurred on
the input/output signal line from
the encoder.

Take countermeasures against
noise.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.CA0™:
Encoder Parameter
Error

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.Cb0™":
Encoder Echoback
Error

The encoder wiring and contact
are incorrect.

Check the encoder wiring.

Correct the encoder wiring.

Noise interference occurred due
to incorrect encoder cable specifi-
cations.

Use tinned annealed copper twisted-
pair or shielded twisted-pair cable

with a core of at least 0.12 mm?.

Noise interference occurred
because the wiring distance for
the encoder cable is too long.

The wiring distance must be 20 m
max.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the encoder cable and con-
nector.

Make the grounding for the
machine separately from encoder
side FG.

Excessive vibration and shocks
were applied to the encoder.

Check the operating environment.

Reduce the machine vibration or
correctly install the servomotor.

An encoder fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the servomotor may be
faulty. Repair or replace the servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

#].  These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.

E Troubleshooting
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.cco™:
Multi-turn Limit
Disagreement

When using a direct-drive (DD)
servomotor, the multi-turn limit
value (Pn205) is different from

that of the encoder.

Check the value of the Pn205.

Correct the setting of Pn205 (0 to
65535).

The multi-turn 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.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.CF12;

Feedback Option Card
Communications Error
(Reception error)

Wiring of cable between serial
converter unit and SERVOPACK
is incorrect or contact is faulty.

Check the external encoder wiring.

Correct the cable wiring.

The specified cable is not used
between serial converter unit and
SERVOPACK.

Confirm the external encoder wir-
ing specifications.

Use the specified cable.

Cable between serial converter
unit and SERVOPACK is too
long.

Measure the external encoder cable
length.

Use 20 m cable max.

Sheath of cable between serial
converter unit and SERVOPACK
is broken.

Check the external encoder cable.

Replace the cable.

Noise interferes with the cable
between serial converter unit and

Correct the wiring around serial
converter unit, e.g., separating

A.CF2*2; B input/output signal line from main
Feedback Option Card SERVOPACK. circuit cable or grounding.
C(?mmunlcatlons Error A serial converter unit fault . .
(Timer stop) occurred - Replace the serial converter unit.
A SERVOPACK fault occurred. |— Replace the SERVOPACK.
The contact in the servomotor U, | Check the motor main circuit cable Conﬁrm that there 1S o contact
. . fault in the motor wiring of encoder
V, and W wirings is faulty. connection. -
wiring.
. Increase the servo gain using the
The SERVOPACK gain is low. g:tei( tt(})lg lso EVRVOPACK gainto see parameters such as Pn100 and
' Pn102.
Reduce the reference pulse fre- Reduce the position reference pulse
The frequency of the position ref- frequency or reference accelera-
: . quency, and operate the SERVO- . . .
A.doo*1: erence pulse is too high. PACK tion. Or, reconsider the electronic
Position Error Pulse gear ratio.
Overflow

(Position error exceeded
the value set in the
excessive position error

The position reference accelera-
tion is too fast.

Reduce the reference acceleration,
and operate the SERVOPACK.

Apply the smoothing function, such
as using position reference accelera-
tion/deceleration time constant
(Pn216).

alarm level (Pn520)) Setting of the Pn520 (Excessive
L . Check the alarm level (Pn520) to
Position Error Alarm Level) is e, s :
. . . |seeifitis set to an appropriate Set the Pn520 to proper value.

low against the operating condi- value

tion. ’
Turn the power supply OFF and
then ON again. If the alarm still

A SERVOPACK fault occurred. |— occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

*]. These errors occur in SERVOPACKSs using analog pulse reference input/MECHATROLINK-II.

*2.  These errors occur when using a feedback option card.
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10.1 Troubleshooting

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.do1™:
Position Error Pulse
Overflow Alarm at

When setting not to clear position
error pulses, the servomotor
rotated while the servo was OFF,
resulting in position error pulse

Check the error counter (Un008)
while servo is OFF.

Set position error pulses to be
cleared while in servo OFF status.
Or, correct the excessive position

Servo ON overflow. error alarm level (Pn520).
The servo was turned ON while
the position error pulses accumu- Set positi Ises to b
A.do2™": lated, and the reference pulse was Ct position e1ror puiscs o be

Position Error Pulse
Overflow Alarm by
Speed Limit at Servo
ON

input while the servomotor was
running at the speed limit
(Pn529). As a result, the position
error count exceeded the exces-
sive position error alarm level
(Pn520).

Check the error counter (Un008)
while servo is OFF.

cleared while in servo OFF status.
Or, correct the excessive position
error alarm level (Pn520).

Or, adjust the speed limit level
(Pn529) when servo turns ON.

A.d10%
Motor-load Position
Error Pulse Overflow

Motor rotation direction and scale
installation direction are oppo-
site.

Check the servomotor rotation
direction and the scale installation
direction.

Install the scale in the opposite
direction, or reverse the setting of

the external encoder usage method

(Pn002.3).

Mounting of the load (e.g., stage)
and scale joint installation are
incorrect.

Check the scale mechanical connec-

tion.

Check the mechanical joints.

A.E02:

COM Alarm 2
(WDC + SyncFlag
synchronization error)

A parameter was changed by the
digital operator or the personal
computer during MECHA-
TROLINK-II communications.

Confirm the way the parameters are
edited.

Stop changing parameters using
digital operator or personal com-

puter during MECHATROLINK-IT

communications.

MECHATROLINK-II transmis-
sion cycle fluctuated.

Remove the cause of transmission

cycle fluctuation at host controller.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.E40:
MECHATROLINK-II
Transmission Cycle
Setting Error

Setting of MECHATROLINK-II
transmission cycle is out of speci-
fications range.

Check the MECHATROLINK-II
transmission cycle setting.

Set the transmission cycle to the
proper value.

A.E50:
MECHATROLINK-II
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.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.E51:
MECHATROLINK-II
Synchronization
Failed

WDT data of host controller was
not updated correctly at the syn-
chronization communications
start, and synchronization com-
munications could not start.

Check the WDT data updating for
the host controller.

Update the WDT data at the host
controller correctly.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

*1.

%2, These errors occur when using a feedback option card.

These errors occur in SERVOPACKSs using analog pulse reference input/MECHATROLINK-II.

E Troubleshooting
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10 Troubleshooting

10.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.E60:
MECHATROLINK-II
Communications error
(Reception error)

MECHATROLINK-II wiring is
incorrect.

Check the MECHATROLINK-II
wirings.

Correct the MECHATROLINK-IT
wiring.
Connect the terminator correctly.

MECHATROLINK-II data recep-
tion error occurred due to noise
interference.

Take measures against noise. Check
the MECHATROLINK-II commu-
nications cable and FG wiring and
take measures such as adding ferrite
core on the MECHATROLINK-II
communications cable.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.E61:
MECHATROLINK-II
Transmission Cycle
Error
(Synchronization
interval error)

MECHATROLINK-II transmis-
sion cycle fluctuated.

Check the MECHATROLINK-IT
transmission cycle setting.

Remove the cause of transmission
cycle fluctuation at host controller.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A.EAO:
DRV Alarm 0
(SERVOPACK failure)

AEA1:

DRV Alarm 1
(SERVOPACK initial
access error)

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

A parameter was changed by the
digital operator or the personal
computer during MECHA-
TROLINK-II communications.

Confirm the way the parameters are
edited.

Stop changing parameters using
digital operator or personal com-
puter during MECHATROLINK-II
communications.

AEAZ: MECHATROLINK-II transmis- | Check the MECHATROLINK-II Remove the cause of transmission
DRV Alarm 2 sion cycle fluctuated transmission cycle settin cycle fluctuation at host controller.
(SERVOPACK WDC Y : Y & Y '
error) Turn the power supply OFF and
then ON again. If the alarm still
A SERVOPACK fault occurred. |— occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.
The output signal circuits or devices
* The lag between activations of . for HWBB1 and
A.Eb17": . . Measure the time lag between the / | /HWBB2 or the SERVOPACK
) . the input signals ' HWBB1 and . . L
Safety Function Signal | ;ywBB2 for the HWBB function HWBBI and input signal circuits may be faulty.

Input Timing Error

is one second or more.

/HWBB2 signals.

Alternatively, the input signal
cables may be disconnected. Repair
or replace them.

A.EDO:
Internal Command
Error

A parameter was changed by the
digital operator or the personal
computer during MECHA-
TROLINK-II communications.

Confirm the way the parameters are
edited.

Stop changing parameters using
digital operator or personal com-
puter during MECHATROLINK-II
communications.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

*1.  These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-IIL.
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.ED1:
Command Execution
Timeout

A timeout error occurred when
using an MECHATROLINK
command.

Check the motor status when the
command is executed.

Execute the SV_ON or SENS_ON
command only when the motor is
not running.

Check the external encoder status
when the command is executed.

Execute the SENS_ON command
only when an external scale is con-
nected.

AF10™:

Main Circuit Cable
Open Phase

(With the main power
supply ON, voltage was
low for more than 1 sec-
ondinanR, S, or T

The three-phase power supply
wiring is incorrect.

Check the power supply wiring.

Confirm that the power supply is
correctly wired.

The three-phase power supply is
unbalanced.

Measure the voltage at each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

Turn the power supply OFF and
then ON again. If the alarm still

phase.) | A SERVOPACK fault occurred. |- occurs, the SERVOPACK may be
(Detected when the main faulty. Repair or replace the SER-
r())(;\vlv)er supply was turned VOPACK.

The contact between the digital Insert securely the connector or
CPF00*": operator and the SERVOPACK is | Check the connector contact. y

Digital Operator
Transmission Error 1

faulty.

replace the cable.

Malfunction caused by noise
interference

Keep the digital operator or the
cable away from noise sources.

CPFO1™":
Digital Operator
Transmission Error 2

A digital operator fault occurred.

Disconnect the digital operator and
then re-connect it. If the alarm still
occurs, the digital operator may be
faulty. Repair or replace the digital
operator.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Repair or replace the SER-
VOPACK.

#]. These errors occur in SERVOPACKSs using analog pulse reference input/ MECHATROLINK-II.

E Troubleshooting
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10 Troubleshooting

10.2.1 List of Warnings

10-22

10.2

10.2.1

Warning Displays
The following sections describe troubleshooting in response to warning displays.

The warning name, warning meaning, and warning code output are listed in order of the warning numbers in
10.2.1 List of Warnings.

The causes of alarms and troubleshooting methods are provided in /0.2.2 Troubleshooting of Warnings.

List of Warnings

The relation between warning displays and warning code outputs are shown below.

i Warning Code Output
VE\)IIarnllng Warning Name Meaning 9 P
Isplay ALO1 | ALO2 | ALO3
Position Error Pulse Position error pulse exceeded the parameter settings
A900 | 5 erflow (Pn520xPnS1E/100). H H H
Position Error Pulse .
When the servo turns ON, the position error pulses exceeded
=L Overflow Alarm at the parameter setting (Pn526xPn528/100) H H H
Servo ON ¢p cler setiing ’
This warning occurs before the overload alarms (A.710 or
A.910 Overload A.720) occur. If the warning is ignored and operation contin- L H H
ues, an overload alarm may occur.
Abnormal vibration at the motor speed was detected. The
A.911 Vibration detection level is the same as A.520. Set whether to output an L H H
alarm or warning by "Vibration Detection Switch" of Pn310.
This warning occurs before the regenerative overload alarm
A.920 Regenerative Overload | (A.320) occurs. If the warning is ignored and operation contin- H L H
ues, a regenerative overload alarm may occur.
D . This warning occurs before Dynamic Brake Overload (A.731)
ynamic Brake A X ;
A.921 alarm occurs. If the warning is ignored and operation contin- H L H
Overload .
ues, a dynamic brake overload alarm may occur.
A.930 Absolute Encoder This warning occurs when the absolute encoder battery voltage L L H
: Battery Error is lowered.
A.941 Change of Parameters Parameters that require the restart have been changed. H H L
Requires Restart
This warning occurs before Undervoltage (A.410) alarm
A.971 Undervoltage occurs. If the warning is ignored and operation continues, an L L L

undervoltage alarm may occur.

Note 1. Warning code is not outputted without setting Pn001.3 =1 (Outputs both Alarm Codes and Warning Codes.)
2. IfPn008.2 =1 (Do not detect warning) is selected, all warnings will not be detected.



10.2 Warning Displays

10.2.2 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 . Situation at Warning . .
Display Warning Name Occurrence Cause Corrective Actions
Wiring of the SEIVOmo- | v 0 o wiring of the cable for Chegk Whether ther.e.ls any loose con-
tor U, V, or W line is LS, nection in motor wiring or encoder
. motor main circuit. ..
incorrect. wiring.
The SERVOPACK gain Check the SERVOPACK gain. Increasg the speed }oop gain (Pn100)
is too low. or position loop gain (Pn102).
o Lower the position reference pulse
The position reference . o
. Lower the position reference pulse frequency or the position reference
pulse frequency is too f lorati he el .
high requency. acce ergtlon, or correct the electronic
' gear ratio.
A.900 Position Error The position reference | Lower the position reference accelera- Apply a smoothing function, such as a

Pulse Overflow

acceleration is too high.

tion.

position reference acceleration/decel-
eration time constant (Pn216).

The excessive position
error alarm level
(Pn520) is too low for
the operating condi-
tions.

Check the excessive position error
alarm level (Pn520).

Set an appropriate value for the
Pn520.

A SERVOPACK fault
occurred.

Turn the power supply OFF and then
ON again. If the alarm still occurs, the
SERVOPACK may be faulty. Repair
or replace the SERVOPACK.

Position Error
Pulse Overflow

When the servo was
OFF, the servomotor
moved without clearing

Make a setting to clear position error
pulses when the servo is OFF or set an

A.901 Alarm at Servo gg;lgz?ezggz pl(l)lssiiison Check the error counter (Un008). appropriate value for the excessive
ON error pulses aclzumu- position error alarm level (Pn520).
lated.
. The servomotor or
Overload: R h
Warmine before encoder wiring is incor- |~ the wiring C(.)r.rect.t e servomotor and encoder
lam1r11§g7 10 rect or the connection is ’ wiring if they are wrong.
alarm or faulty.
A720 occurs
In either of the fol- | The servomotor is in : :
lowing cases: excess of the overload | Check the overload characteristics of i{:rf((l)ilziséﬁ:r the load and operation
1. 20% of the Erotectlve characteris- | the servomotor and reference input. Or, check the servomotor capacity.
A.910 overload 1CS.
detection level | The servomotor is not
of A710was | driven due to a mechan- Check the reference input and motor
reached. ical factor and the oper- d P Improve the mechanical factor.
2. 20% of the ating load has become | P¢°%
overload excessive.
detection level
of A720 was | A SERVOPACK fault | The SERVOPACK may be faulty.
reached. occurred. Repair or replace the SERVOPACK.
Unusual vibration was Check whether unusual sound is gen-
detected while the erated from the motor, and check the | Lower the motor rotation speed or the
motor was rotatin speed, torque, and thrust waveform of | speed loop gain (Pn100).
& the motor.
A.911 Vibration

The moment of inertia
ratio (Pn103) is larger
than the actual value or
greatly changes.

Check the load moment of inertia.

Set an appropriate value for the load
moment of inertia (Pn103).

a Troubleshooting
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10 Troubleshooting

10.2.2 Troubleshooting of Warnings

Vgggg}? Warning Name Sltu%lggu?:ew:énlng Cause Corrective Actions
The power supply volt- o
age is in excess of the | Measure the power supply voltage. Sct the POWEr Supp ly voltage within
specified range the specified range.
The external regenera- . .
tive resistance. servo Change the regenerative resistance,
Regenerative amplifier capacity, or Check the operating conditions or regenerative Tes1S tor capamt'y, or SER-
. . . . . ) . VOPACK capacity. Reconsider the
Overload: regenerative resistor capacity using the capacity selection operating conditions using the capac-
A.920 | Warning before capacity is insufficient | software SigmaSize+, etc. op & ing the cap
. ity selection software SigmaSize+,
the alarm A320 or a continuous regener- oho
occurs ative state occurs. )
Regenerative power
continuously flowed Check the load on the servomotor dur- Reconsider the system including the
back because negative ine operation servo, machine, and operation condi-
load was continuously £op ’ tions.
applied.
The servomotor is Do not drive the motor with external
driven by an external Check the operating conditions.
force. force.
Dynamic Brake * Reduce the servomotor reference
Overload: The rotating energy at a | Check the operating frequency of the speed.
A921 Warning before DB stop exceeds the DB | DB with power consumed by DB * Reduce the load moment of inertia.
the alarm A.731 resistance capacity. resistance (Un00B). « Reduce the number of times of the
occurs DB stop operation.
A SERVOPACK fault The SERVOPACK may be faulty.
occurred. Repair or replace the SERVOPACK.

Absolute The battery connection .

Encoder Battery | is incorrect. Check the battery connection. Reconnect the battery.

Error The battery voltage is

(The battery volt- lower than the specified | Measure the battery voltage. Replace the battery and turn the con-

age was lowered value 2.7 V. trol power supply ON.

than the specified -

A.930 |value 4 seconds

after the control
power supply is
turned ON.)
(Only when an
absolute encoder
is connected.)

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVOPACK.

A.941

Change of
Parameters
Requires Restart

Parameters that require
the restart have been
changed.

Turn OFF the power and ON again.

A.971

Undervoltage

The power supply volt-
age for a 200 VAC
model is 120 V or
below or the power sup-
ply for a 400 VAC
model is 240 V or
below.

Measure the power supply voltage.

Use a power supply voltage within the
specified range.

The power supply volt-
age dropped during
operation.

Measure the power supply voltage.

Increase the power supply capacity.

An instantaneous power
failure occurred.

Measure the power supply voltage.

Set the power supply voltage to the
specified range. Lower the instanta-
neous power cut hold time (Pn509).

The fuse in the SERVO-
PACK is burned out.

Repair or replace the SERVOPACK
and connect an AC/DC reactor to the
SERVOPACK.

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Repair or replace the SERVOPACK.
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10.3 Troubleshooting Malfunction Based on Operation and
Conditions of the Servomotor

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in
this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does
Not Start

The control power supply is not
ON.

Check voltage between power sup-
ply terminals.

Correct the power circuit.

The main circuit power supply is
not ON.

Check the voltage between power
supply terminals.

Correct the power circuit.

Wiring of I/O signal connector CN1
faulty or disconnected.

Check if the connector CN1 is prop-
erly inserted and connected.

Correct the connector CN1 connec-
tion.

Servomotor or encoder wiring dis-
connected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

Speed/position references not input

Check reference input pins.

Input speed/position references cor-
rectly.

Motion command not input

Check the command sent from the
host controller.

Input motion command correctly.

Setting for Pn5S0A to Pn50D "Input
Signal Selection" is incorrect.

Check settings of parameters
Pn5S0A to Pn50D.

Correct the settings for Pn50A to
PnS0D "Input Signal Selection."

Encoder type differs from parame-
ter setting (Pn002.2).

Check setting of parameter
Pn002.2.

Set parameter Pn002.2 to the
encoder type being used.

Servo ON (/S-ON) input signal
stays OFF.

Check settings of parameters
Pn50A.0 and Pn50A.1.

Set the parameters to turn the Servo
ON (/S-ON) input signal ON.

Servo ON (SV_ON) command is
not sent.

Check the command sent from the
host controller.

Send the Servo ON (SV_ON) com-
mand.

Sensor ON (SENS_ON) command
is not sent.

Check the command sent from the
host controller.

Send the command in the correct
SERVOPACK sequence.

/P-CON input function setting is
incorrect.

Check parameter Pn000.1.

Set parameters to match the applica-
tion.

SEN input is OFF.

Check the ON/OFF status of the
SEN input.

If using an absolute encoder, turn
the SEN input signal ON.

Reference pulse mode selection is
incorrect.

Check the Pn200.0 setting and the
reference pulse status.

Match the Pn200.0 setting and the
reference pulse status.

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control mode selection
parameter, or the input.

Torque control: Torque reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control mode selection
parameter, or the input.

Position control: Reference pulse
input is incorrect.

Check Pn200.0 reference pulse
form or sign + pulse signal.

Correct the control mode selection
parameter, or the input.

Position error pulse clear (CLR)
input is turned ON.

Check CLR or /CLR input pins
(CN1-14 and -15).

Turn CLR or /CLR input signal
OFF.

The forward run prohibited (P-OT)
and reverse run prohibited (N-OT)
input signals are turned OFF.

Check P-OT or N-OT input signal.

Turn P-OT or N-OT input signal
ON.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Servomotor
Moves
Instantaneously,
and then Stops

Servomotor wiring is incorrect.

Check the servomotor wiring.

Correct the wiring.

Encoder wiring is incorrect.

Check the encoder wiring.

Correct the wiring.
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Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor
Speed Unstable

Wiring connection to servomotor is
defective.

Check connections of main circuit
cable (phases-U, -V, and -W) and
encoder connectors.

Tighten any loose terminals or con-
nectors.

Servomotor
Rotates Without
Reference Input

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control mode selection
parameter, or the input signal.

Torque control: Torque reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control mode selection
parameter, or the input signal.

Speed reference offset is incorrect.

The SERVOPACK offset is
adjusted incorrectly.

Adjust the SERVOPACK offset.

Position control: Reference pulse
input is incorrect.

Check Pn200.0 reference pulse
form or sign + pulse signal.

Correct the control mode selection
parameter, or the input signal.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Dynamic Brake
Does Not Operate

Improper Pn001 setting

Check the setting of parameter
Pn001.0.

Correct the parameter setting.

DB resistor disconnected

Check if excessive moment of iner-
tia, motor overspeed, or DB fre-
quently activated occurred.

Replace the SERVOPACK, and
lighten the load.

DB drive circuit fault

There is a defective component in
the DB circuit. Replace the SER-
VOPACK.

Abnormal Noise
from Servomotor

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.

If there are any problems, contact
your Yaskawa representative.

Vibration source at the driven
machine

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

If there are any problems, contact
the machine manufacturer.

Noise interference due to incorrect
input/output signal cable specifica-
tions

The input/output signal cables must
be tinned annealed copper twisted-
pair or shielded twisted-pair cables

with a core of 0.12 mm? min.

Use the specified input signal wires.

Noise interference due to length of
input/output signal cable.

Check the length of the input/output
cable.

The input/output cable length must
be no more than 3 m, and the
impedance a few hundred ohm max.

Noise interference due to incorrect
encoder cable specifications.

The encoder cable must be tinned
annealed copper twisted-pair or

shielded twisted-pair cables with a

core of 0.12 mm? min.

Use the specified encoder cable.

Noise interference due to length of
encoder cable wiring

Check the length of the encoder
cable.

The encoder cable must be no more
than 20 m.

Noise interference due to damaged
encoder cable

Check if the encoder cable is dam-
aged or bent.

Replace the encoder cable and mod-
ify the encoder cable layout.

Excessive noise to the encoder
cable

Check if the encoder cable is bun-
dled with high-current line or near a
high-current line.

Correct the encoder 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 at the
PG side.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the input/output signal line from
the encoder.

Take measures against noise in the
encoder wiring.
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Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Servomotor
(cont'd)

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or servomotor installation

is incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the servomotor installa-
tion.

An encoder fault occurred.

Replace the servomotor.

Servomotor
Vibrates at
Frequency of
Approx 200 to 400
Hz

Speed loop gain value (Pn100) too
high.

Check the speed loop gain value
(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 value
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101) setting

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101) setting.

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
setting (Pn103).

Correct the moment of inertia ratio
(Pn103) setting.

High Rotation
Speed Overshoot
on Starting and
Stopping

Speed loop gain value (Pn100) too
high

Check the speed loop gain value
(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 value
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101) setting

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant setting (Pn101).

Incorrect moment of inertia ratio
data (Pn103)

Check the moment of inertia ratio
setting (Pn103).

Correct the moment of inertia ratio
setting (Pn103).

Use the mode switch functions
(Pn10C to Pn10F).

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 improper
encoder cable specifications

The encoder cable must be tinned
annealed copper twisted-pair or
shielded twisted-pair cables with a

core of 0.12 mm? min.

Use encoder cable with the speci-
fied specifications.

Noise interference due to length of
encoder cable.

Check the encoder cable length.

The encoder cable length must be
no more than 20 m.

Noise interference due to damaged
encoder cable

Check if the encoder cable is bent or
if its sheath is damaged.

Replace the encoder cable and cor-
rect the encoder cable layout.

Excessive noise interference at the
encoder cable

Check if the encoder cable is bun-
dled with a high-current line or near
high-current line.

Change the encoder 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 at the
PG side.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the input/output 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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Problem

Probable Cause

Investigative Actions

Corrective Actions

Absolute Encoder
Position
Difference Error
(The position
saved in the host
controller when
the power was
turned OFF is
different from the
position when the
power was next
turned ON.)
(cont'd)

A SERVOPACK fault occurred.
(The pulse count does not change.)

Replace the SERVOPACK.

Host controller multi-turn data read-
ing error

Check the error detection at 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 multi-turn data parity
check.

Check noise in the input/output sig-
nal line between the SERVOPACK
and the host controller.

Take measures against noise, and
again execute a multiturn data par-
ity check.

Overtravel (OT)
(Movement over
the zone specified
by the host
controller)

Forward or reverse run prohibited
signal is input. P-OT (CN1-42 or
CN1-7) or N-OT (CN1-43 or CN1-
8) is at H level.

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.

Forward or reverse run prohibited
signal malfunctioning (P-OT or N-
OT signal sometimes changes).

Check the fluctuation of the input
signal external power supply (+24
V) voltage.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Stabilize the operation of the over-
travel 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-
cated in Pn50A.3.

If another signal is allocated in
Pn50A.3, select P-OT.

Check if the N-OT signal is allo-
cated in Pn50B.0.

If another signal is allocated in
Pn50B.0, select N-OT.

Incorrect servomotor stop method
selection

Check Pn001.0 and Pn001.1 when
servo is OFF.

Select a servo mode stop method
other than "coast to stop."

Check Pn001.0 and Pn001.1 when
in torque control.

Select a servo mode stop method
other than "coast to stop."

Improper overtravel position setting

Check the overtravel (OT) position
setting.

If the distance to the OT position is
too short compared to the coasting
distance, correct the setting.

Improper overtravel limit switch
position setting

Check if the distance to the over-
travel limit switch (OTLS) is too
short compared to the coasting dis-
tance.

Correct the OTLS position.
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Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error

Noise interference due to improper
encoder cable specifications

The encoder cable must be tinned
annealed copper twisted-pair or

shielded twisted-pair cable with a

core of 0.12 mm? min.

Use encoder cable with the speci-
fied specifications.

Noise interference due to length of
encoder cable

Check the encoder cable length.

The encoder cable length must be
no more than 20 m.

Noise influence due to damaged
encoder cable

Check if the encoder cable is bent or
if its sheath is damaged.

Replace the encoder cable and cor-
rect the encoder cable layout.

Excessive noise interference to
encoder cable

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Change the encoder 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 at the
PG side.

SERVOPACK pulse count error due
to noise

Check if the input/output 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
X the coupling between machine and .

machine and servomotor machine and servomotor.
servomotor.
The /O signal cable must be

L. . twisted-pair or shielded twisted-pair . . .

Noise interference due to improper ble with £0.12 ) . Use input signal cable with the
/O signal cable specifications cable with a core o 0.12 mm MIn. I pecified specifications.

and tinned annealed copper twisted

wire.

.. The I/0 signal cable length must be
NOIS? interference due to length of Check the I/O signal cable length. |no more than 3 m, and the imped-
I/O signal cable

ance several hundred ohm max.

An encoder fault occurred. (The Replace the SERVOPACK.

pulse count does not change.)

A SERVOPACK fault occurred. Replace the SERVOPACK.

. . Measure the servomotor ambient Reduce the ambient temperature to
Ambient temperature too high >
temperature. 40°C or less.
g?/g?lga?tfé Servomotor surface dirty Visually check the surface. Clean dust and oil from the surface. I

Servomotor overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

E Troubleshooting
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11 Appendix
11.1.1 Example of Connection to MP2200/MP2300 Motion Module SVA-01

11.1 Connection to Host Controller

The following figures show the connection examples to host controllers.

11.1.1 Example of Connection to MP2200/MP2300 Motion Module SVA-01

Analog monitor cable
(JZSP-CAS01) SGDV

) Black N5 ]
-Alalog input ground lo 1 GND
Genleral-purpose lo 2 GND
analog input .
Analog monitor 1
S,.?;}g;,ai';%ﬁwse - o 3 (torque?eference monitor)
BE ] O 4 {-\naldog m;t)ni)tor2
speed monitor,
MP2200/MP2300 series SVA-01
manufactured by
Yaskawa Electric Corporation SGDV SERVOPACK
CN1/CNZ i \‘. 7 \\l CNA
sG 1o ; ! ; : O 2 SG
I ]
AO_0 (NREF) 2 O ; : ; : O 5 V-REF
PA 3 O T ! T i O 33 PA
PAL 4 O : : ; : o 34 IPA
PC 5 O : ; . ; O 19 PC
PCL 6 O i ; i ! O 20 /PC
SG 7 O t T + T O 6 SG
I I
AL O (VTG) 8 O ! | ! '
AO_1 (TREF) 9 O T L T L O 9 T-REF
0V (For 24V) 10 O ; L : L 0 32 ALM
I | I
0V (For 24V) 1 O ! ! ! : /C-SEL
DO_2 (PCON) 12 O 0 X 0 X O 41 (control method switching)
DO_4 13 © L t L t O 45  /P-CL (User setting)
DO_3 14 O : : : : O 46  /N-CL (User setting)
1 1
DI_3 (P-OT) 15 O : : ; : O 42 P-OT
+24V 16 O ! : : ! O 47  +24V IN
DI_0 (SVALM) 17 O T ' T ' O 31  ALM+
DI_2 (ZERO/HOME LS)18 O—+— ' ! | !
SG 19 O : t : t O 10 SG
SEN (5V) 20 O : : : : O 4 SEN
Al_1 (TMON) 21 O ! i ! '
- 2 0 I | i '
PB 23 0 : : : ; O 35 PB
PBL 24 O ; ; ; ; O 36 /PB
SG 25 O i : ' ! O 28 TGON-(/BRK-)
AI-GND 26 O ' ! ! i O 27 TGON+(/BRK+)
+ N |
AO-GND 27 O : : : : O 1  SG
OV (For 24V) 28 O : T : T O 30 /S-RDY-
0V (For 24V) 29 © ! : ! : o
DO_1(ALMRST) 30 O : - : O 44 /ALMRST
DO_0 (SVON) 31 O ; . ; ; O 40 /S-ON
DO_5 (For VS866, SEN) 32 O | ! | !
DI_4 (N-OT) 33 O : T . + O 43 N-OT
+24V 34 0 ! : ! |
DI_1 (SRDY) 35 O - ] - ] O 29 /S-RDY+
DI_5 (EXT/DEC) 36 O N @@Ll T o O 22 BAT-
T T O 21 BAT+
Hood FG @ ® Connector shell
EXT/DEC input Battery for absolute encoder (3.6V)
ZERO/HOME LS input Battery for absolute encoder (0V)
P-OT input
Brake interlock output (+)
N-OT input
Brake interlock output (-)

Note 1. Connection cables (model: JEPMC-W2040-000) to connect the SERVOPACK to the MP2200/MP2300 are pro-
vided by Yaskawa. For details, refer to Machine Controller MP2200/2300 Motion Module User s Manual
(SIEPC88070016).

2. The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.11 Safety Function.
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11.1 Connection to Host Controller

MP920 Series SVA-01
manufactured by

Yaskawa Electric Corporation SGDV SERVOPACK
[CN1] to [CN4] CN1
2}, NREF > V-REF | 5 L1C
1, SG i sG [ 2 L2
3) PA NN PAO (33 L1
4) PAL ! ! /PAO {34 L2
23), PB N PBO [ 35 L3
24 ) PBL ! ! /PBO (36 o
5) PC AN PCO (19 =k
6) PCL i i /PCO (20
7) SG N sG( 6
1 1
U
16 ), +24V OUT | | +24V-IN| 47 v
T T
84y P w
1 1
31), SVON | | /S-ON [ 40 @
30}, ALMRST ! ' /ALM-RST.| 44 N
12 ), PCON L /P-CON.[ 41 NG o
13), OTR i i N-OT [43 ==
14 ), OTF i i P-OT [42
1 1
32 ) DOSEN ! !
1) ov | |
—_— 1 1
20 ), SEN L SEN |4
19) SG i i SG (10
28 OV | | /S-RDY- {30
29) ov | |
R ] ]
17 J, SVALM ! ! ALM+ | 31
10), OV ! ! ALM- (32
35 ) SVRDY i | /S-RDY+J29
18 ), BRK | A JTGON+(27
22), BAT ! ! BAT(+){ 21
21) OBAT | ! BAT(-) (22
\
FG g

I’
* %\'Yﬁ represents twisted-pair wires.

Note 1.

11.1.2 Example of Connection to MP920 4-axes Analog Module SVA-01

Control power supply

Main circuit power supply

Servomotor

Connection cables (model: JEPMC-W6050-000-E) to connect the SERVOPACK to the MP920 are provided by

Yaskawa. For details, refer to Machine Controller MP920 User s Manual design and maintenance (SIEZ-C887-

2.1).

The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable

parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.11 Safety Function.
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11.1.3 Example of Connection to OMRON'’s Motion Control Unit

11.1.3 Example of Connection to OMRON’s Motion Control Unit

MC unit manufactured by OMRON
C200H-MC221
(CS1W-MC221/MC421)
(CV500-MC221/MC421)

SGDV SERVOPACK
[ DRV connector |
— 1
24V input ground _2, _'_|I CN1 L2c ;():c?vrs]/gflsupply
X-axis alarm input _3 ALM+ | 31 L1
X-axis run reference output 4 /S-ON | 40 L2 L
X-axis alarm reset output 5 JALM-RST 44 L3 Main circuit
X-axis SEN signal ground 8 T AX2 SG*1( 2 @ power supply
X-axis SEN signal output 9 [t SEN*1( 4
X-axis feedback ground 10 Vi sGc (1 Servomotor
X-axis phase-Ainput 11 DN PAO (33 A1
X-axis phase-/Ainput 12 ! /PAO (34 U )
X-axis phase-B input 13 T /PBO (36 v B(2
X-axis phase-/B input 14 s PBO {35 W Cc@3
X-axis phase-Z input 15 AN PCO {19 D) /!
X-axis phase-/Z input 16 e /PCO (20 @ |
X-axis speed reference 17 i V-REF 5 .
Axis speed reference ground i
p g 18 d sG [ 6 >@
L FG{shel
24 V output 19 +24-IN\ 47
24 V output ground 20 ALM- [ 32
1/0 connector 24 VDC
24 Vinput _1
X-axis CW limit input 2 | !
X-axis CCW limitinput 4 )7 ¥ |
X-axis immediate stop input _6 ! Battery * 1
X-axis origin proximity input 10 ] ﬂi)lﬁ
24V input ground 14 C™ BATO) *1 (22
2.8t04.5VDC

*]1. Connect when an absolute encoder is used.
When the encoder cables with a battery case JUSP-BAO1 are used, no battery is required for CN1 (between 21 and
22).
* For CN1: ER6VC3N (3.6 V, 2000 mA)
« Battery case: JUSP-BAO1 (3.6 V, 1000 mA)

#2. :v‘g\: represents twisted-pair wires.

Note 1. Only signals applicable to Yaskawa’s SGDV SERVOPACK and OMRON’s MC unit are shown in the diagram.
2. The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.
3. Note that incorrect signal connection will cause damage to the MC unit and SERVOPACK.
4. Open the signal lines not to be used.
5. The above connection diagram shows only X-axis connection. When using another axes, make connection to the
SERVOPACK in the same way.
The normally closed (N.C.) input terminals not to be used at the motion control unit I/O connector section must
be short-circuited at the connector.
7. Make the setting so that the servo can be turned ON/OFF by the Servo ON (/S-ON) signal.
8. The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.11 Safety Function.

o
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11.1 Connection to Host Controller

11.1.4 Example of Connection to OMRON'’s Position Control Unit

Position control unit

1/0 power supply

CS1W-NC133 /233 /433 | +24V > t24V
manufactured by OMRON Corporation.__T_', > 024
5V power supply for pulse output A4 +5V SGDV SERVOPACK
5V GND for pulse output A3) l]. *2
4
CW(+) output - A5 >~ PULS( 7 L1C
CW(-) output  Ag ' 1 /PULS 8 L2C Control
CCW(+) output A7 T SIGN 11 ¥ power supply
CCW(-) output - A8 [y ISIGN (12
N CLR 15 L2 Main circuit
Error counter reset output A1 ' T ICLR (14 L3 power supply
Origin input signal A1 M N PCO ﬁ @ mll
Origin input common A14 \)., : /PCO (20 Servomotor
[ COIN+ [ 25
24V power supply for output A1 ! J/COIN- (26 u A1)
24V GND for output A2 S B(2
1 e v c3
/S-ON (40 W o /1
< P-OT (42 @ 1
A24 N-OT (43 I
Input
nput common Y ALM-RST.(44 0
ALM- (32 CN2 [
1Ry—*1 ALM+ (31
X-axis external interrupt input A19 o L
A21
X-axis CCW limit input o923 |
X-axis CW limit input A22 ¥ Connector
- ) . ——* shell *3
X-axis immediate stop input A20
~
éFG

The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration
when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the main

®1,
circuit power supply to the SERVOPACK.
*2.  Set parameter Pn200.0 to "1."
%3, Connect the shield wire to the connector shell.
I’
#4, %E}'A: represents twisted-pair wires.
Note 1.

in the diagram.

Only signals applicable to Yaskawa’s SGDV SERVOPACK and OMRON’s MC unit (positioning unit) are shown

2. The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.17 Safety Function.

a Appendix
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11 Appendix

11.1.5 Connection to MITSUBISHI's AD72 Positioning Unit (SERVOPACK in Speed Control Mode)

11.1.5 Connection to MITSUBISHI's AD72 Positioning Unit
(SERVOPACK in Speed Control Mode)

SGDV SERVOPACK
1/0 power supply
+24V — +24V
AD72 manufactured - > 024V L1C Control
by Mitsubishi Electric L2C power supply
Corporation D L1
CONT L2 Main circuit
{Exsieenos) D powersuppl
STOP ,‘Tl/_‘ /" cancelled @
ON wh
DOG }—i {proxvivmiet})r/‘is } Servomotor
detected
SERVO +24V-IN | 47
/s-ON{ 40 u
SV-ON 1Ry *1 \
w 31 w
READY 1Ry ALM- | 32 @

V-REF (T-REF) [ 5(9)

o) mi»lhu» wuél o)

Speed reference SG | 6(10) CN2
ENCO -~ %4
DN PBO ( 35
PULSE A : | /PBO [ 36
TR PAO { 33
PULSE B | i /PAO [ 34 CN1
10) NN Pco {19 42} P-OT
11) PULSE C i | /Pco (20
3,0V N SG {1 43 ) N-OT 024V
6 )0V NP
Ej v c i
onnector
shell *3

*1. The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration
when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the main
circuit power supply to the SERVOPACK.

*2. Pin numbers are the same both for X-axis and Y-axis.

%3, Connect the connector wire to the connector shell.

#4, 9:3\: represents twisted-pair wires.

Note 1. Only signals applicable to Yaskawa’s SGDV SERVOPACK and Mitsubishi’s AD72 Positioning Unit are shown
in the diagram.
2. The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.71 Safety Function.



11.1 Connection to Host Controller

11.1.6 Connection to MITSUBISHI's AD75 Positioning Unit
(SERVOPACK in Position Control Mode)

/O power
ADTS o db supply SGDV SERVOPACK
manufactured by r-— —-—- T
Mitsubishi | +24V % »+24V
(E:Iectric | L —» 024V
orporation T T T
porat ::;g Control
X-axis (Y-axis) L1 power supply
26 L2 L
‘oranv ] 1Ry Main circuit
7_J READY ~__{ (ONwhen L3 power supply
14 | sTop m positioning is D 1
21V | - | (cancelled
ON when Servomotor
1JDoG | » | {gr?xir‘pit is} U A(1)
etecte
24 ST 19 v g ;
DY
1 ! w
25 ) PGO - /PCO @ o /1
Lo |
' . N
1Ry H . 1
|0 ALM+| 31 D
Q . ' LN
' . ALM- | 32
3 LA _PULS| 7
21 ] PULSE | . /PULS{ 8
v o +24V
4 ! A SIGNJ 11 Al 75
22 ) SIGN o _ISIGN{ 12 _40/ /S-ON _~
2.2KQ : 42 | P-OT
" A CLR[15
5 —— 7 R (14 43 | N-OT E 024V
23 J CLEAR Yi_T
Connector shell
D FG

* The ALM signal is output for about five seconds when the control power is turned ON. Take this into consideration
when designing the power ON sequence. The ALM signal actuates the alarm detection relay 1Ry to stop the main cir-
cuit power supply to the SERVOPACK.

Note 1. Only signals applicable to Yaskawa’s SGDV SERVOPACK and Mitsubishi’s AD75 Positioning Unit are shown

in the diagram.

2. The SERVOPACK incorporates a safety function to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation.
Necessary circuits and settings are required to use this function. For details, refer to 5.11 Safety Function.

a Appendix
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11 Appendix

11.2.1 Utility Functions

11.2 List of Parameters

11.2.1 Utility Functions

The following list shows the available utility functions.

Operation | Operation from
Parameter Function from the the Digital Referc_ance
No. Panel Operator or Section
Operator | SigmaWin+

Fn000 Alarm traceback data display @] O 7.2
Fn002 JOG mode operation O 7.3
Fn003 Origin search O O 7.4
Fn004 Program JOG operation @] O 7.5
Fn005 Initialize parameter settings O O 7.6
Fn006 Clear alarm traceback data O O 7.7
Fn008 Absolute encoder multi-turn reset and encoder alarm reset O O 5.9.5
Fn009 Automatic tuning of analog (speed, torque) reference offset O O gz;
FnOOA Manual servo tuning of speed reference offset @] O 532
Fn0OB Manual servo tuning of torque reference offset O O 552
Fn0OOC Manual zero-adjustment of analog monitor output O O 7.8
Fn0OOD Manual gain-adjustment of analog monitor output @] O 7.9
FnOOE Automatic offset-adjustment of motor current detection signal O O 7.10
FnOOF Manual offset-adjustment of motor current detection signal O O 7.11
Fn010 Write prohibited setting @] O 7.12
Fn011 Check servomotor models O O 7.13
Fn012 Software version display O O 7.14
Fno13 11\)/1122;;?@121 lﬁ?glzfgz ssltltrl:g change when a Multi-turn Limit 0 0o 508
Fn014 Reset configuration error of option card O O 7.15
Fn01B Initialize vibration detection level O O 7.16
FnO1E SERVOPACK and servomotor ID display X O 7.17
FnO1F Display of servomotor ID for feedback option X O 7.18
Fn200 Tuning-less level setting @] O 6.2.2
Fn201 Advanced autotuning X O 6.3.2
Fn202 Advanced autotuning by reference X O 6.4.2
Fn203 One-parameter tuning O* O 6.5.2
Fn204 Anti-resonance control adjustment function X O 6.6.2
Fn205 Vibration suppression function X O 6.7.2
Fn206 EasyFTT @] O 7.19
Fn207 Online vibration monitor O O 7.20
Fn020 Origin setting X O 7.21
Fn030 Software reset O O 7.22

O: Avaiable x: Not available
#  The following functional restrictions apply to the Panel Operator.
Note 1. A setting may be write-prohibited if the Panel Operator displays "no_oP" when any of the above utility function
is executed. Refer to 7.12 Write Prohibited Setting (Fn010).
2. When utility functions which cannot be operated from the panel operator are executed from the panel operator,
"no_oP" is displayed.
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11.2 List of Parameters

11.2.2 Parameters

& S | unie | Gy | o, [ clesteaton| aanee
Basic Function Select Switch 0 0000 to 00B3 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 0] Ii

Direction Selection (Refer to 5.2.2)
0 Sets CCW as forward direction.
1 Sets CW as forward direction (Reverse Rotation Mode)

2 to 3 | Reserved (Do not use.)

Control Method Selection (Refer to 5.7)
0 Speed control (analog reference)
1 Position control (pulse train reference)

Pn000 2 Torque control (analog reference)

3 Internal set speed control (contact reference)
4 Internal set speed control (contact reference) <> Speed control (analog reference)
5 Internal set speed control (contact reference) <> Position control (pulse train reference)
6 Internal set speed control (contact reference) <> Torque control (analog reference)
7 Position control (pulse train reference) <> Speed control (analog reference)
8 Position control (pulse train reference) <> Torque control (analog reference)
9 Torque control (analog reference) <> Speed control (analog reference)
A Speed control (analog reference) <> Zero clamp
B Position control (pulse train reference) <> Position control (Inhibit)

Reserved (Do not change.)

Reserved (Do not change.)

E Appendix
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11 Appendix

11.2.2 Parameters

o | uve [ S| omen, | clssfton Felrerce
Application Function Select Switch 1 | 0000 to 1122 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 0101 O] It
Servo OFF or Alarm G1 Stop Mode (Refer to 5.2.5)
0 Stops the motor by applying DB (dynamic brake).
1 Stops the motor by applying dynamic brake (DB) and then releases DB.
2 Makes the motor coast to a stop state without using the dynamic brake (DB).
Overtravel (OT) Stop Mode * (Referto 5.2.3)
0 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting).
1 Sets the torque of Pn406 to the maximum value, decelerate the motor to a stop,
Pn001 and then sets it to servolock state.

2 Sets the torque of Pn406 to the maximum value, decelerates the motor to a stop,
and then sets it to coasting state.

AC/DC Power Input Selection ((Refer to 3.1.5)

0 Not applicable to DC power input: Input AC power supply through L1, L2 (, and L3) terminals.

1 Applicable to DC power input: Input DC power supply between B1/ +and —, or input
DC power supply between Bl/®and O1.

Warning Code Output Selection (Refer to 5.10.2)

0 ALO1, ALO2, and ALO3 output only alarm codes.

1 ALO1, ALO2, and ALO3 output both alarm codes and warning codes. While warning
codes are output, ALM signal output remains ON (normal state).

*  The motor is stopped by the dynamic brake or by coasting regardless of the setting in the torque control
mode.
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11.2 List of Parameters

s [ ume | S| e, lssoston |0
Application Function Select Switch 2 | 0000 to 4113 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 0] Ii
Speed Control Option (T-REF Terminal Allocation)
0 N/A
1 Uses T-REF as an external torque limit input. (Refer to 5.8.3)
2 Uses T-REF as a torque feedforward input. (Refer to 6.8.2)
3 Uses T-REF as an external torque limit input when P-CL and N-CL are ON. (Refer to 5.8.4)
Torque Control Option (V-REF Terminal Allocation) (Refer to 5.5.3)
0 N/A
Pn002
1 Uses V-REF as an external speed limit input.
Absolute Encoder Usage (Refer to 5.9.1)
0 Uses absolute encoder as an absolute encoder.
1 Uses absolute encoder as an incremental encoder.
External Encoder Usage (Referto 9.2) )
0 Do not use external encoder.
1 Uses external encoder in forward rotation direction.
2 Reserved (Do not set.)
3 Uses external encoder in reversed rotation direction.
4 Reserved (Do not set.)
Application Function Select Switch 6 | 0000 to 005F ‘ - | 0002 ‘ Immediately Setup -
4th  3rd 2nd 1st
digit digit digit digit
"TTLL
Analog Monitor 1 Signal Selection (Refer to 6.1.3)
00 | Motor speed (1 V/1000 min™")
01 Speed reference (1 V/1000 min™!)
02 [ Torque reference (1 V/100%)
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™!)
Pn006 06 [ Reserved (Do not use.)
07 [ Motor load position error (0.01 V/1 reference unit)
08 | Positioning completion signal (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 min™")
OA | Torque feedforward (1 V/100%)
0B [ Active gain (1st gain: 1V, 2nd gain: 2 'V, 3rd gain: 3V, 4th gain: 4 V)
0C [ Completion of position reference (completed: 5V, not completed: 0 V)
0D [ External encoder speed (1 V/1000 min-!)

Reserved (Do not change.)

Reserved (Do not change.)

E Appendix
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
Name Units : Classification :
No. Range Setting Enabled Section
Application Function Select Switch 7 | 0000 to 005F - 0000 Immediately Setup -
4th  3rd 2nd 1st
digit digit digit digit
Analog Monitor 1 Signal Selection (Refer to 6.1.3)
00 | Motor speed (1 V/1000 min™")
01 Speed reference (1 V/1000 min™")
02 | Torque reference (1 V/100%)
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™')
Pn007 06 Reserved (Do not use.)
07 Motor load position error (0.01 V/1 reference unit)
08 | Positioning completion signal (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 min™")
0A | Torque feedforward (1 V/100%)
0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd gain: 3V, 4th gain: 4 V)
0C [ Completion of position reference (completed: 5 V not completed: 0 V)
0D [ External encoder speed (1 V/1000 min-!)
Reserved (Do not change.)
Reserved (Do not change.)
Application Function Select Switch 8 | 0000 to 7121 | - ‘ 0000 ‘ After restart Setup -
4th  3rd 2nd st
digit digit digit digit
n. 1 01 L[] It
Lowered Battery Voltage Alarm/Warning Selection (Referto 5.9.4)
0 Outputs alarm (A.830) for lowered battery voltage.
1 Outputs warning (A.930) for lowered battery voltage.
Pn008 Function Selection at Main Circuit Voltage Drop (Refer to 5.2.7)

0 Disables detection of the main circuit voltage drop.
1 Enables detection of the main circuit voltage drop.
2 Detects warning and limits torque by Pn424 and Pn425.

Warning Detection Selection

(Refer to 10.2.1)

0

Detects warning.

1

Does not detect warning.

Reserved (Do not change.)
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range L7 Setting Enabled ClEsieEin Section
Application Function Select Switch 9 | 0000 to 0111 - 0010 After restart Tuning -
4th  3rd 2nd 1st
digit digit digit digit
n. 1]
Reserved (Do not change.)
Current Control Method Selection
Pn009 0 Current control method 1
1 Current control method 2
Speed Detection Method Selection
0 Speed detection 1
1 Speed detection 2
Reserved (Do not change.)
Application Function Select Switch B | 0000 to 1111 ‘ - | 0000 ‘ After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L] Ii
Parameter Display Selection (Refer to 2.5.3)
0 Setup parameters
1 All parameters
Pn00B Alarm G2 Stop Method Selection (Refer to 5.2.5)

0 Stops the motor by setting the speed reference to "0".

1

Same setting as Pn001.0 (Stops the motor by applying DB or by coasting)

Power Supply Method for Three-phase SERVOPACK

0 Three-phase power supply

1 Single-phase power supply

Reserved (Do not change.)

E Appendix
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
No. el Range Ll Setting Enabled CleesiEzien Section
Application Function Select Switch C - - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n.C1010] It
Selection of Test without Motor (Refer to 4.7.4)
0 Test without motor disabled
1 Test without motor enabled
Pn00C Encoder Resolution for Test without Motor (Refer to 4.7.4)
0 13 bits
1 20 bits
Encoder Type for Test without Motor (Refer to 4.7.4)
00 Incremental encoder
01 Absolute encoder
Reserved (Do not change.)
Pnofo | AXis Address Selection (for UART/ 1 50 1 097 | — 0001 | After restart Setup -
USB communication)
Pn100 Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning -
Pn101 Speed Loop Integral Time Constant 15t0 51200 | 0.01 ms 2000 Immediately Tuning -
Pn102 Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning -
Pn103 Moment of Inertia Ratio 0 to 20000 1% 100 Immediately Tuning -
Pn104 2nd Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning
Pn105 iﬁﬁ““L“mmwg”“m“bm 15t051200 | 0.01ms | 2000 | Immediately |  Tuning 6.8.6
Pn106 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn109 Feedforward Gain 0 to 100 % 0 Immediately Tuning 651
Pn10A Feedforward Filter Time Constant 0 to 6400 0.01 ms 0 Immediately Tuning o
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range L7 Setting Enabled ClEsieEin Section
Apphcatlon Function for Gain Select _ _ 0000 _ Setup _
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 10101
i i Refer to 6.8.5 When
Mode Switch Selection (Refer to ) =i
0 Uses internal torque reference as the condition (Level setting: Pn10C)
1 Uses speed reference as the condition (Level setting: Pn10D)
- — - Immediately
2 Uses acceleration as the condition (Level setting: Pn10E)
Pn10B 3 | Uses position error pulse as the condition (Level setting: Pn10F)
4 No mode switch function available
When
Speed Loop Control Method U D5 |
0 PI control
1 I-P control After restart
2 and 3| Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C Mode Switch (torque reference) 0 to 800 1% 200 Immediately Tuning
Pn10D Mode Switch (speed reference) 0 to 10000 1 min’! 0 Immediately Tuning
-
Pn10E Mode Switch (acceleration) 0 to 30000 I'min™/ 0 Immediately Tuning 6.8.5
]
Pn10F Mode Switch (position error pulse) 0 to 10000 erf(ie;lit 0 Immediately Tuning
Pn11F Position Integral Time Constant 0 to 50000 0.1 ms 0 Immediately Tuning 6.8.8
Pn121 Friction Compensation Gain 10 to 1000 0.1% 100 Immediately Tuning
Pn122 2nd Gain for Friction Compensation 10 to 1000 % 100 Immediately Tuning
Pn123 Friction Compensation Coefficient 0to 100 1% 0 Immediately Tuning
— : 6.8.9
Friction Compensation Frequency -1000 to . .
Pn124 Correction 10000 0.1 Hz 0 Immediately Tuning
Pn125 Eg;“oncomp““a“mlGa“‘CO“e° 1 to 10000 1% 100 | Immediately |  Tuning
Pn131 Gain Switching Time 1 0 to 65535 1 ms 0 Immediately Tuning
Pn132 Gain Switching Time 2 0 to 65535 1 ms 0 Immediately Tuning 686
Pn135 Gain Switching Waiting Time 1 0 to 65535 1 ms 0 Immediately Tuning o
Pn136 Gain Switching Waiting Time 2 0 to 65535 1 ms 0 Immediately Tuning

E Appendix
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
Name Units : Classification :
No. Range Setting Enabled Section
Aut ti in Ch Relat .
utomatic Gain Changeover Related |4 ¢ 9952 - 0000 | After restart Tuning -
Switch 1
4th  3rd 2nd 1st
digit digit digit digit
n. 010101 It
Gain Switching Selection Switch (Refer to 6.8.6)
0 Manual gain switching
Changes gain manually using external input signals (G-SEL)
1 Reserved (Do not change.)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Pn139 Changes automatically 2nd gain to 1st gain when the switching condition A is not satisfied.
Gain Switching Condition A (Refer to 6.8.6)
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 NEAR signal (/NEAR) OFF
4 Position reference filter output = 0 and reference pulse input OFF
5 Position reference pulse input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D Current Gain Level 100 to 2000 % 2000 Immediately Tuning -
Model Followi 1 Rel . .
odel Following Control Related | 550 4 1121 | 0100 | Immediately |  Tuning -
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 0101 C] It
Model Following Control Selection
0 Does not use model following control.
1 Uses model following control.
Vibration Suppression Selection
Pn140 0 Does not perform vibration suppression.
1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
Vibration Suppression Adjustment Selection ‘Refer to 6.5.1, 6.5.1, 6.5.1and 6.7.1
0 Does not adjust vibration suppression automatically using utility function.
1 Adjusts vibration suppression automatically using utility function.
Selection of Speed Feedforward (VFF) / Torque Feedforward (TFF) (Referto 6.3.1, 6.4.1)
0 Does not use model following control and external speed/torque feedforward together.
1 Uses model following control and external speed/torque feedforward together.
Pn141 Model Following Control Gain 10 to 20000 0.1/s 500 Immediately Tuning -
Model Following Control Gain Com- . .
Pn142 pensation wing ! 500 t0 2000 | 0.1% 1000 | Immediately Tuning -
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range L7 Setting Enabled ClEsieEin Section
Pn143 | Model Following Control Bias 01010000 | 0.1% | 1000 | Immediately |  Tuning -
(Forward Direction)
Pn1ag | Model Following Control Bias 01010000 | 0.1% | 1000 | Immediately |  Tuning -
(Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A | 10 to 2500 0.1 Hz 500 Immediately Tuning -
Pn146 Vibration Suppression 1 Frequency B | 10 to 2500 0.1 Hz 700 Immediately Tuning -
Pn147 | Model Following Control Speed 01010000 | 0.1% | 1000 | Immediatcly |  Tuning -
Feedforward Compensation
Pn148 2nd Model Following Control Gain 10 to 20000 0.1/s 500 Immediately Tuning -
Pn14g | 2nd Model Following Control Gain | 5564, 5000 | 0.1% | 1000 | Immediately |  Tuning -
Compensation
Pn14A Vibration Suppression 2 Frequency 10 to 2000 0.1 Hz 800 Immediately Tuning -
Pn14B ;Ef“mnsumnﬁm°nzcom@““& 10 to 1000 1% 100 | Immediately Tuning -
Anti-Resonance Control Related 00000 0011 | — 0010 | Immediately |  Tuning -
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 10O Ii
Anti-Resonance Control Selection (Referto 6.3.1, 6.5.1, 6.5.1, 6.7.1)
0 Does not use anti-resonance control.
Pn160 1 Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection (Referto 6.5.1, 6.5.1, 6.5.1, 6.5.1)
0 Does not use adjust anti-resonance control automatically using utility function.
1 Adjusts anti-resonance control automatically using utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 Anti-Resonance Frequency 10 to 20000 0.1 Hz 1000 Immediately Tuning -
Pn162 Anti-Resonance Gain Compensation 1 to 1000 1% 100 Immediately Tuning -
Pn163 Anti-Resonance Damping Gain 0 to 300 1% 0 Immediately Tuning -
Pn164 | Anti-Resonance Filter Time Constant | 1000161000 | 0.01ms | 0 | Immediately |  Tuning -
1 Compensation
Pn1es |/ nti-Resonance Filter Time Constant | 100011000 | 0.01ms | 0 | Immediately |  Tuning -

2 Compensation

E Appendix
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
Name Units : Classification :
No. Range Setting Enabled Section
Tuning-less Function Rated Switch 0000 to 2411 - 1401 - Setup 6.2
4th  3rd 2nd 1st
digit digit digit digit
n. 0101 L[]
. . . When
Tuning-less Function Selection Enabled
0 Tuning-less function disabled After
1 Tuning-less function enabled restart
. When
Pn170 —— Control Method during Speed Control Enabled
0 Uses as speed control. After
1 Uses as position control at host controller. restart
. When
Tuning-less Level Enabled
Oto4 | Sets tuning-less level. Immediaately
8 When
Tuning-less Load Level Enabled
Oto2 | Sets tuning-less load level. Immediaately
Position Control Reference Form
osition Control Reference Fo 0000 to 1236 - 0000 | After restart Setup -
Selection Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 Iﬂ
Reference Pulse Form (Refer to 6.5.1)
0 Sign + Pulse, positive logic
1 CW + CCW, positive logic
2 Phase A + Phase B ( x1), positive logic
3 Phase A + Phase B ( x2), positive logic
4 Phase A + Phase B ( x4), positive logic
5 Sign + Pulse, negative logic
6 CW + CCW, negative logic
Pn200 —— Clear Signal Form (Refer to 6.5.1)
0 Clears position error pulse when the signal is at H level.
1 Clears position error pulse at the rising edge of the signal.
2 Clears position error pulse when the signal is at L level.
3 Clears position error pulse at the falling edge of the signal.
Clear Operation (Refer to 6.5.1)
0 Clears position error pulse at the baseblock (Servo OFF or alarm occurred).
1 Does not clear position error pulse (possible to clear error counter only with CLR signal)
2 Clears position error pulse when an alarm occurs.
Filter Selection (Refer to 6.5.1)
0 Reference input filter 1 for line driver signal (to 1 Mpps)
1 Reference input filter for open collector signal (to 200 kpps)
2 Reference input filter 2 for line driver signal (to 4 Mpps)
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range L7 Setting Enabled ClEsieEin Section
Pn205 Multiturn Limit Setting * 0 to 65535 1 rev 65535 | After restart Setup 59.7
Position Control Function Switch 0000 to 2210 - 0010 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. []
Reserved (Do not change.)
Position Control Option (Refer to 6.5.1)
0 N/A
1 Uses V-REF as a speed feedforward input.
Pn207
Reserved (Do not change.)
/COIN Output Timing (Refer to 6.5.1)
0 Outputs when the position error absolute value is the same or less than the positioning completion
width (Pn522).
1 Outputs when the position error absolute value is the position completion width (Pn522) or less
and the reference after position reference filtering is 0.
2 When the absolute value of the position error is below the positioning completed width setting
(Pn522), and the position reference input is 0.
Pn20A Number of External Scale Pitch 4 to 1048576 pitclll Irev 32768 | After restart Setup 9.2
1 to
Pn20E Electronic Gear Ratio (Numerator) 1073741824 - 4 After restart Setup
30
27
543
1to
Pn210 Electronic Gear Ratio (Denominator) | 1073741824 - 1 After restart Setup
%)
16 to
Pn212 Encoder Output Pulses 1073741824 | 1 P/rev 2048 | After restart Setup 5.3.7
%)
Pn216 Position Reference Acceleration/ 0 to 65535 0.1 ms 0 Immediately Setup
Deceleration Time Constant 544
Pn217 | Average Movement Time of Position | 10000 | 0.1 ms 0 | Immediately Setup
Reference
Ful}y-closed Control Selection 0000 to 1003 _ 0000 _ Setup _
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. []
Reserved (Do not change.)
Pn22A Reserved (Do not change.)
Reserved (Do not change.)
Speed Feedback Selection at Fully-closed Control (Refer to 6.5.1) ghaebqe
0 Uses motor encoder speed. After

1

Uses external encoder speed.

restart

*  The multiturn limit must be changed only for special applications. Changing this limit inappropriate or unintention-

ally can be dangerous.

E Appendix
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11 Appendix

11.2.2 Parameters

e [ s [ Sy | e, clsatonen [FEETS
Pn281 Encoder Output Resolution 1 to 4096 1 P/pitch 20 After restart Setup 9.2
0.01V 5.3.1
Pn300 Speed Reference Input Gain 150 to 3000 / rated 600 Immediately Setup 553
speed 6.8.3
Pn301 Internal Set Speed 1 0 to 10000 1 min-! 100 Immediately Setup
Pn302 Internal Set Speed 2 0 to 10000 1 min’! 200 Immediately Setup 5.6.1
Pn303 Internal Set Speed 3 0 to 10000 1 min™! 300 Immediately Setup
Pn304 JOG Speed 0 to 10000 1 min™! 500 Immediately Setup 7.3
Pn305 Soft Start Acceleration Time 0 to 10000 1 ms 0 Immediately Setup 533
Pn306 Soft Start Deceleration Time 0 to 10000 1 ms 0 Immediately Setup
Pn307 Speed Reference Filter Time Constant | 0 to 65535 0.01 ms 40 Immediately Setup 53.4
Vibration Detection Switch 0000 to 0002 - 0000 Immediately Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 Ii
Vibration Detection Selection (Refer to 7.16)
0 No detection.
Pn310 1 | Outputs warning (A.911) when vibration is detected.
2 | Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 Vibration Detection Sensibility 50 to 500 1% 100 Immediately Tuning
Pn312 Vibration Detection Level 0 to 5000 1 min™! 50 Immediately Tuning 716
Pn324 Moment of Inertia Setting Start Level | 0 to 20000 1% 300 Immediately Setup -
. 10 t0100 0.1V/ 30 . 551
Pn400 Torque Reference Input Gain rated Immediately Setup 6.82
torque
Pn401 ;th:gue Reference Filter Time Con- 0t0 65535 | 0.01'ms 100 Immediately Tuning 6.8.7
Pn402 Forward Torque Limit 0 to 800 1% 800 Immediately Setup
Pn403 Reverse Torque Limit 0 to 800 1% 800 Immediately Setup >
Pn404 Forward External Torque Limit 0 to 800 1% 100 Immediately Setup 582
Pn405 Reverse External Torque Limit 0 to 800 1% 100 Immediately Setup 5.84
Pn406 Emergency Stop Torque 0 to 800 1% 800 Immediately Setup 523
Pn407 Speed Limit during Torque Control 0 to 10000 1 min’! 10000 | Immediately Setup 553
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range L7 Setting Enabled ClEsieEin Section
Torque Related Function Switch 0000 to 1111 - 0000 - Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 1 0] LC]
. . When
1st Step Notch Filter Selection (Referto 6.8.7) | ¢ -\ led
0 N/A
Immediately
1 Uses Ist step notch filter for torque reference.
. . When
Speed Limit Selection (Referto5.5.3) | ¢ bled
0 Uses the smaller value between motor max. speed and parameter Pn407 as
Pn408 speed limit value.
After restart
1 Uses the smaller value between overspeed detection speed and parameter
Pn407 as speed limit value.
. " When
2nd Step Notch Filter Selection (Refer to 6.8.7) Enabled
0 N/A
Immediately
1 Uses 2nd step notch filter for torque reference.
o . . . When
Friction Compensation Function Selection (Refer to 6.8.9) Enabled
0 Disables use friction compesation function.
Immediately
1 Enables friction compsation function.
Pn409 1st Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40A Ist Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning
Pn40B 1st Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40C 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40D 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 6.8.7
Pn40E 2ndt Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
PndoF | 2nd Step 2ndTorque Reference Filter | 199 1 5000 | p 5000 | Tmmediately |  Tuning
requency
Pn41o | 2nd Step 2nd Torque Reference Filter | 5510 0.01 50 | Immediately |  Tuning
Q Value
Pn412 | !stStep 2nd Torque Reference Filter | (65535 | 001 ms | 100 | Immediately |  Tuning 6.8.6
Time Constant
Pn415 T-REF Filter Time Constant 0.00 to 655.35 | 0.01 ms 0 Immediately Setup 6.8.2
Pn424 E(;ro%ue Limit at Main Circuit Voltage 0to 100 % 50 Immediately Setup
5.2.7
Release Time for Torque Limit at .
Pn425 Main Circuit Voltage Drop 0 to 1000 ms 100 Immediately Setup
Pn456 Sweep Torque Reference Amplitude 1 to 800 1% 15 Immediately Tuning 7.15
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
No. el Range Ll Setting Enabled CleesiEzien Section
6.3.1
Notch Filter Adjustment Switch 0000 to 0101 - 0101 Immediately Tuning 6.4.1
6.5.1
4th  3rd 2nd 1st
digit digit digit digit
n.C1010] It
Notch Filter Adjustment Selection 1
0 1st step notch filter is not adjusted automatically with utility function.
Pn460 1 Ist step notch filter is adjusted automatically with utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 2nd step notch filter is not adjusted automatically with utility function.
1 2nd step notch filter is adjusted automatically with utility function.
Reserved (Do not change.)
Pn481 Polarity Detection Speed Loop Gain | 1.0 t0 2000.0 | 0.1 Hz 40.0 Immediately Tuning -
Pnag2 | Polarity Detection Speed Loop Inte- 14 154,515 00 | 0.01ms | 30.00 | Immediately |  Tuning -
gral Time Constant
Pn486 Polarlty.Detectlon Reference Accel/ 0 to 100 s 25 Immediately Tuning B
Decel Time
Pn487 I]),?If:ty Detection Constant Speed 0 to 300 ms 0 Immediately Tuning -
Pn488 ??g:ty Detection Reference Waiting 50 to 500 ms 100 Immediately Tuning -
Pn490 Polarity Detection Load Level 0 to 20000 % 100 Immediately Tuning -
Pn493 Polarity Detection Reference Speed 0 to 1000 min’! 50 Immediately Tuning -
. . 0.001 to . .
Pn494 Polarity Detection Range 65.535 0.001 rev| 0.250 | Immediately Tuning -
Pn495 Polarity Detection Confirmation 0to 200 % 100 Immediately Tuning -
Torque Reference
Pn49s Polarity Detection Allowable Error 0 to 30 deg 10 Tmmediately Tuning B
Range
Pn501 Zero Clamp Level 0 to 10000 1 min’! 10 Immediately Setup 535
Pn502 Rotation Detection Level 1 to 10000 1 min-! 20 Immediately Setup 5.10.3
Pn503 %ﬁﬂ Coincidence Signal Output 0t0100 | 1 min’! 10 | Immediately Setup 53.8
Pn506 I;ir:llze Reference - Servo OFF Delay 0to 50 10 ms 0 Immediately Setup
Pn507 Brake Reference Output Speed Level | 0 to 10000 1 min’! 100 Immediately Setup 524
Pn508 Waiting Time for Brake Signal When 10 to 100 10 ms 50 Immediately Setup
Motor Running
Pn509 Instantaneous Power Cut Hold time 20 to 1000 1 ms 20 Immediately Setup 5.2.6
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11.2 List of Parameters

Parameter
No.

Name

Setting Factory When

Range L7 Setting Enabled

Reference

Classification Section

Pn50A

Input Signal Selection 1

0000 to FFF1 - 2100 After restart

Setup -

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

n.l_—_ll_—_ll___llt

Input Signal Allocation Mode

(Refer to 3.3.1)

0

Uses the sequence input signal terminals with standard allocation.

1

Changes the sequence input signal allocation for each signal.

/S-ON Signal Mapping
Signal Polarity: Normal; Servo ON when ON (L-level)
Signal Polarity: Reverse; Servo ON when OFF (H-level)

(Refer to 5.2.1)

0

ON when CN1-40 input signal is ON (L-level)

N

ON when CN1-41 input signal is ON (L-level)

ON when CN1-42 input signal is ON (L-level)

ON when CN1-43 input signal is ON (L-level)

ON when CN1-44 input signal is ON (L-level)

ON when CN1-45 input signal is ON (L-level)

ON when CN1-46 input signal is ON (L-level)

Sets signal ON.

Sets signal OFF.

OFF when CN1-40 input signal is OFF (H-level)

OFF when CN1-41 input signal is OFF (H-level)

OFF when CN1-42 input signal is OFF (H-level)

OFF when CN1-43 input signal is OFF (H-level)

OFF when CN1-44 input signal is OFF (H-level)

OFF when CN1-45 input signal is OFF (H-level)

MmOl |>»|lo|lo|N|lojla]|d]w]|N

OFF when CN1-46 input signal is OFF (H-level)

/P-CON Signal Mapping (P control when ON (L-level))

(Refer to 6.8.4)

OtoF

Same as /S-ON

P-OT Signal Mapping (Overtravel when OFF (H-level))

(Refer to 5.2.3)

0

Forward run allowed when CN1-40 input signal is ON (L-level)

N

Forward run allowed when CN1-41 input signal is ON (L-level)

Forward run allowed when CN1-42 input signal is ON (L-level)

Forward run allowed when CN1-43 input signal is ON (L-level)

Forward run allowed when CN1-44 input signal is ON (L-level)

Forward run allowed when CN1-45 input signal is ON (L-level)

Forward run allowed when CN1-46 input signal is ON (L-level)

Forward run prohibited

Forward run allowed

Forward run allowed when CN1-40 input signal is OFF (H-level)

Forward run allowed when CN1-41 input signal is OFF (H-level)

Forward run allowed when CN1-42 input signal is OFF (H-level)

Forward run allowed when CN1-43 input signal is OFF (H-level)

Forward run allowed when CN1-44 input signal is OFF (H-level)

Forward run allowed when CN1-45 input signal is OFF (H-level)

MmOl |>»|lo|lo|N|loja]|d]w]|N

Forward run allowed when CN1-46 input signal is OFF (H-level)
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11 Appendix

11.2.2 Parameters

Parameter
No.

Name

Setting Factory When

Range Ll Setting Enabled

Reference

Classification Section

Pn50B

Input Signal Selection 2

0000 to FFFF - 6543 After restart

Setup

4th  3rd 2nd 1st

digit digit digit digit

n. 1011

N-OT Signal Mapping (Overtravel when OFF (H-level))

(Refer to 5.2.3)

0

Reverse run allowed when CN1-40 input signal is ON (L-level).

-

Reverse run allowed when CN1-41 input signal is ON (L-level).

Reverse run allowed when CN1-42 input signal is ON (L-level).

Reverse run allowed when CN1-43 input signal is ON (L-level) .

Reverse run allowed when CN1-44 input signal is ON (L-level).

Reverse run allowed when CN1-45 input signal is ON (L-level).

Reverse run allowed when CN1-46 input signal is ON (L-level).

Reverse run prohibited.

Reverse run allowed.

Reverse run allowed when CN1-40 input signal is OFF (H-level).

Reverse run allowed when CN1-41 input signal is OFF (H-level).

Reverse run allowed when CN1-42 input signal is OFF (H-level).

Reverse run allowed when CN1-43 input signal is OFF (H-level).

Reverse run allowed when CN1-44 input signal is OFF (H-level).

Reverse run allowed when CN1-45 input signal is OFF (H-level).

MmOl |>|lo|lo|N|o|la|sr]|lw]|N

Reverse run allowed when CN1-46 input signal is OFF (H-level).

/ALM-RST Signal Mapping
(Alarm reset when OFF (H-level) to ON (L-level))

(Refer to 5.10.1)

0

Active on the falling edge of CN1-40 input signal.

-

Active on the falling edge of CN1-41 input signal.

Active on the falling edge of CN1-42 input signal.

Active on the falling edge of CN1-43 input signal.

Active on the falling edge of CN1-44 input signal.

Active on the falling edge of CN1-45 input signal.

Active on the falling edge of CN1-46 input signal.

Reserved (Do not change.)

Sets signal OFF.

Active on the rising edge of CN1-40 input signal.

Active on the rising edge of CN1-41 input signal.

Active on the rising edge of CN1-42 input signal.

Active on the rising edge of CN1-43 input signal.

Active on the rising edge of CN1-44 input signal.

Active on the rising edge of CN1-45 input signal.

Mmoo |lm|>|lo|lo|N|o|la|lsr]|lw|N

Active on the rising edge of CN1-46 input signal.

/P-CL Signal Mapping (Torque Limit when ON (L-level))

(Refer to 5.8.2)

OtoF | Same as /S-ON, the setting of 2nd digit of Pn50A

/N-CL Signal Mapping (Torque Limit when ON (L-level))

(Refer to 5.8.2)

OtoF | Same as /S-ON, the setting of 2nd digit of Pn50A
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11.2 List of Parameters

Input signal polarities

Signal

Level Voltage level

Contact

ON

Low (L) level ov

Close

OFF

High (H) level 24V

Open

Parameter
No.

Name

Setting Factory

Range Ui Setting

When
Enabled

Classification

Reference
Section

Pn50C

Input Signal Selection 3

0000 to FFFF - 8888

After restart

Setup -

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

n. 1011 Ii
/SPD-D Signal Mapping (See the internal set speed control function.)

(Refer to 5.6.1)

0

ON when CN1-40 input signal is ON (L-level).

-

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF.

ON when CN1-40 input signal is OFF (H-level).

ON when CN1-41 input signal is OFF (H-level).

ON when CN1-42 input signal is OFF (H-level).

ON when CN1-43 input signal is OFF (H-level).

ON when CN1-44 input signal is OFF (H-level).

ON when CN1-45 input signal is OFF (H-level).

MmMmO|O|W|>»|lo|lo|N|jlojlao]|dh]lw]|N

ON when CN1-46 input signal is OFF (H-level).

/SPD-A Signal Mapping

(Refer to 5.6.1)

OtoF | Same as /SPD-D

/SPD-B Signal Mapping

(Refer to 5.6.1)

OtoF | Same as /SPD-D

/C-SEL Signal Mapping (Control mode change when ON (L-level))

(Refer to 5.7.2)

OtoF | Same as /SPD-D

E Appendix

11-25



11 Appendix

11.2.2 Parameters

Parameter
No.

Name

Setting Units Factory When
Range Setting Enabled

Reference

Classification Section

Pn50D

Input Signal Selection 4

0000 to FFFF - 8888 After restart

Setup -

4th  3rd 2nd st
digit digit digit digit

n. ] 1 C]

/ZCLAMP Signal Mapping (Zero clamp when ON (L-level))

(Refer to 5.3.5)

0

ON when CN1-40 input signal is ON (L-level).

-

ON when CN1-41 input signal is ON (L-level).

ON when CN1-42 input signal is ON (L-level).

ON when CN1-43 input signal is ON (L-level).

ON when CN1-44 input signal is ON (L-level).

ON when CN1-45 input signal is ON (L-level).

ON when CN1-46 input signal is ON (L-level).

Sets signal ON.

Sets signal OFF.

ON when CN1-40 input signal is OFF (H-level).

ON when CN1-41 input signal is OFF (H-level).

ON when CN1-42 input signal is OFF (H-level).

ON when CN1-43 input signal is OFF (H-level).

ON when CN1-44 input signal is OFF (H-level).

ON when CN1-45 input signal is OFF (H-level).

MmOl |>»|lo|lo|N|lojla]|d]w]N

ON when CN1-46 input signal is OFF (H-level).

/INHIBIT Signal Mapping (Reference pulse inhibit when ON (L-level))

(Refer to 5.4.7)

OtoF | Same as /ZCLAMP

/G-SEL1 Signal Mapping (Gain change when ON (L-level))

(Refer to 6.8.6)

OtoF | Same as /ZCLAMP

Reserved (Do not change.)

Output Signal Selection 1

‘ 0000 to 3333 | - ‘ 3211 ‘ After restart

Setup -

Pn50E

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

n.L__IL__IL__IIi

Positioning Completion Signal Mapping (/COIN)

(Refer to 5.4.5)

0

Disabled (the above signal is not used.)

1

Outputs the signal from CN1-25, 26 output terminal.

2

Outputs the signal from CN1-27, 28 output terminal.

3

Outputs the signal from CN1-29, 30 output terminal.

Speed Coincidence Detection Signal Mapping (/V-CMP)

(Refer to 5.3.8)

Oto3 | Same as /COIN

Servomotor Rotation Detection Signal Mapping (/TGON)

(Refer to 5.10.3)

Oto3 | Same as /COIN

Servo Ready Signal Mapping (/S-RDY)

(Refer to 5.10.4)

Oto3 | Same as /COIN
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range il Setting Enabled ClEsieEin Section
Output Signal Selection 2 0000 to 3333 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L] It
Torque Limit Detection Signal Mapping (/CLT) (Refer to 5.8.5)
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal.
2 Outputs the signal from CN1-27, -28 output terminal.
Pn50F 3 Outputs the signal from CN1-29, -30 output terminal.
Speed Limit Detection Signal Mapping (/VLT) (Refer to 5.5.3)
Oto3 | Same as /CLT
Brake Signal Mapping (/BK) (Refer to 5.2.4)
Oto3 | Same as /CLT
Warning Signal Mapping (/WARN) (Refer to 5.10.2)
Oto3 | Same as /CLT
Output Signal Selection 3 | 0000 to 0033 ‘ - | 0000 | After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L] It
Near Signal Mapping (/NEAR) (Refer to 5.4.6)
0 Disabled (the above signal is not used.)
Pn510 1 Outputs the signal from CN1-25, -26 terminal.
2 Outputs the signal from CN1-27, -28 terminal.
3 Outputs the signal from CN1-29, -30 terminal.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Input Signal Selection 0000 to 0111 ‘ - | 8888 ‘ After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
Pn511

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)
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11 Appendix

11.2.2 Parameters

Parameter Setting . Factory When e Reference
No. el Range Ll Setting Enabled CleesiEzien Section
Output Signal Inverse Setting 0000 to 0111 - 0000 After restart Setup 333
4th  3rd 2nd 1st
digit digit digit digit
n. 1010 Ii
Output Signal Inversion for CN1-25 or -26 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-27 or -28 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-29 or -30 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
Output Signal Selection 4 0000 to 0333 | - ‘ 8888 ‘ After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
Pn513
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
. | 1to f
Pns1B | Cxcessive Bror Level Between Ser- 1 1073741804 | e 1000 | 1mmediately | Setup 9.2.7
vomotor and Load Positions ( 230) ence unit
PaS1E | Xeossive Position Error Warming 10 to 100 1% 100 | Immediately Setup 10.2.1
Lo f 6.1.4
Pn520 Excessive Position Error Alarm Level | 1073741823 | """ 15547880 | Immediately Setup -
(230_1) ence unit 10.1.1
0to f
Pn522 Positioning Completed Width 1073741824 etf:eeli;li ; 7 Immediately Setup 54.5
%)
Lo fer- | 1073741
Pn524 NEAR Signal Width 1073741824 | reter Immediately Setup 5.4.6
(230) ence unit 824
Excessive Position Error Alarm Level Lo f
Pn526 xeessive Losition Error Alarm Level | 1073741823 | I | 5747880 | Immediately Setup 10.1.1
at Servo ON 230.1) ence unit
Pn528 E’e‘szlsi‘tvg eprszltg’ﬁ Error Warning 10 to 100 1% 100 | Immediately Setup 10.2.1
Pn529 Speed Limit Level at Servo ON 0 to 10000 1 min™! 10000 Immediately Setup 10.1.1
Pn52A | Multiplier per One Fully-closed Rota- |, 14 1% 20 | Immediately |  Tuning 9.2.7

tion
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11.2 List of Parameters

Parameter Setting . Factory When P Reference
No. e Range Ui Setting Enabled ClEsieEin Section
Pn52B Overload Warning Level 1 to 100 % 20 Immediately Setup -
pns2c | Derating of Base Currentat Detecting | 14 109 % 100 | After restart Setup -
Overload of Motor
Pn52F Monitor Display at Power ON 0000 to OFFF - OFFF | Immediately Setup 8.6
Program JOG Operation Related 0000 to 0005 | - 0000 | Immediately |  Setup 75
Switch
4th  3rd 2nd 1st
digit digit digit digit
n.C101 0 Ii
Program JOG Operation Related Switch
0 (Waiting time Pn535 — Forward movement Pn531) X Number of times of movement Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) X Number of times of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number of times of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) X Number of times of movement Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) X Number of times of movement Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1to f
Pn531 Program JOG Movement Distance 1073741824 erf(?ee;li (| 32768 Immediately Setup
2%
Pn533 Program JOG Movement Speed 1 to 10000 1 min~! 500 Immediately Setup
; ; 7.5
Pn534 | Program JOG Acceleration/Decelera- |5 10000 | 1 ms 100 | Immediately Setup
tion Time
Pn535 Program JOG Waiting Time 0 to 10000 1 ms 100 Immediately Setup
Pn53g | L mber offimes of Program JOG 0t01000 | 1time 1| Immediately Setup
ovement
. -1000.0 to .
Pn550 Analog Monitor 1 Offset Voltage 10000 0.1V 0 Immediately Setup
. -1000.0 to .
Pn551 Analog Monitor 2 Offset Voltage 1000.0 0.1V 0 Immediately Setup
: 6.1.3
. . . -100.00 to .
Pn552 Analog Monitor Magnification (X1) 100.00 x0.01 1.00 Immediately Setup
. . . -100.00 to .
Pn553 Analog Monitor Magnification (X2) 100.00 x0.01 1.00 Immediately Setup
Pn560 Remained Vibration Detection Width | 0.1 to 300.0 0.1% 40.0 Immediately Setup 6.7.1
Pn561 Overshoot Detection Level 0to 100 % 100 Immediately Setup -
Depends on
Pn600 Regenerative Resistor Capacity *! SERVOPACK | 10W 0 Immediately Setup 3.6.2
Capacity 2

#1.

*2. The upper limit is the maximum output capacity (W) of the SERVOPACK.

Normally set to "0." When using an external regenerative resistor, set the capacity (W) of the regenerative resistor.
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11 Appendix

11-30

11.3 Monitor Modes

The following list shows monitor modes available.

Un Number Content of Display Unit
Un000 Motor rotating speed min”!
Un001 Speed reference min”!
Un002 Internal torque reference (in percentage to the rated torque) %
Un003"3 Rotation angle 1 (32-bit decimal code) pulse to the zero-point
Un004 Rotation angle 2 (Angle to the zero-point (electrical angle)) deg
Un005™" Input signal monitor -
Un0062 Output signal monitor -
Un007 Input reference pulse speed (displayed only in position control) min’!
Un008 Error counter (position error amount) (displayed only in position control) | pulse
Accumulated load ratio (in percentage to the rated torque: effective torque |,
Un009 . %
in cycle of 10 seconds)
Regenerative load ratio (in percentage to the processable regenerative o
Un0OA . S %
power: regenerative power consumption in cycle of 10 seconds)
Power consumed by DB resistance
Un00B (in percentage to the processable power at DB activation: display in cycle | %
of 10 seconds)
Uno0C™3 Input reference pulse counter (32-bit decimal code) reference unit
UnooD"3 Feedl?ack pulse counter (number of encoder pulses X 4: encoder pulse
32-bit decimal code)
UnOOE™3 Fully-closed feedback pulse counter (number of fully-closed feedback Fully-closed
n pulses X 4: 32-bit decimal code) encoder pulse
Un012 Total operation time 100 ms
Un013"3 Feedback pulse counter (32-bit decimal code) reference unit
Un014 Effective gain monitor -
Un015 Safety 1/O signal monitor -
Un020 Motor rated speed min’!
Un021 Motor maximum speed min™!
#]. Refer to 8.4.

#2. Referto 8.5.
%3, Referto 8.3.



11.4 Parameter Recording Table

11.4

Parameter Recording Table

Use the following table for recording parameters.

Note: Pn10B, Pn170 and Pn408 have two kinds of digits: the digit which does not need the restart after changing the set-
tings and the digit which needs the restart. The underlined digits of the factory setting in the following table show
the digit which needs the restart.

Parame- | Factory When
ter Setting el Enabled
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0000 Application Function Select Switch 1 | After restart
Pn002 0000 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 0000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00B 0000 Application Function Select Switch B | After restart
Pn00C 0000 Application Function Select Switch C | After restart
PNn010 0001 Axis Address Selgctlon (for UART/ After restart
USB communication)
Pn100 40.0 Hz Speed Loop Gain Immediately
Pn101 20.00 ms Speed Loop Integral Time Constant | Immediately
Pn102 40.0/s Position Loop Gain Immediately
Pn103 100 % Moment of Inertia Ratio Immediately
Pn104 40.0 Hz 2nd Speed Loop Gain Immediately
Pn105 20.00 ms g:; (IiltSpeed Loop Integral Time Con- Immediately
Pn106 40.0/s 2nd Position Loop Gain Immediately
Pn109 0% Feedforward Gain Immediately
Pn10A 0 ms Feedforward Filter Time Constant Immediately
Pn10B 0000 Apphcanon Function for Gain Select _
Switch
Pn10C 200 % Mode Switch (torque reference) Immediately
Pn10D 0 min™! Mode Switch (speed reference) Immediately
Pn10E 0 min"V/s Mode Switch (acceleration) Immediately
Pn10F 0 relt;iriince Mode Switch (position error pulse) Immediately
Pn11F 0.0 ms 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 Hz Frictloq Compensation Frequency Immediately
Correction
Pn125 100% figl;tlon Compensation Gain Correc- Tmmediately
Pn131 0 ms Gain Switching Time 1 Immediately
Pn132 0 ms Gain Switching Time 2 Immediately
Pn135 0 ms Gain Switching Waiting Time 1 Immediately
Pn136 0 ms Gain Switching Waiting Time 2 Immediately
Pn139 0000 Aut.omatic Gain Changeover Related After restart
Switch 1
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Parame- | Factory When
ter Setting N Enabled

Pn13D 500% Current Gain Level Immediately

Pn140 0100 quel Following Control Related Immediately
Switch

Pn141 50/s Model Following Control Gain Immediately

Pn142 100% Model_Followmg Control Gain Com- Immediately
pensation
Model Following Control Bias .

0,

Pn143 100% (Forward Direction) Immediately

Pn144 100% Model F ollgwmg Control Bias Immediately
(Reverse Direction)

Pn145 50 Hz Vibration Suppression 1 Frequency A | Immediately

Pn146 70 Hz Vibration Suppression 1 Frequency B | Immediately
Model Following Control Speed .

0,

Pn147 100% Feedforward Compensation Immediately

Pn148 50/s 2nd Model Following Control Gain | Immediately

Pn149 100% 2nd Model Followmg Control Gain Immediately
Compensation

Pn14A 80 Hz Vibration Suppression 2 Frequency Immediately

Pn14B 100% t\1_/(1)Iflrat10n Suppression 2 Compensa- Immediately

Pn160 0010 Ant.l-Resonance Control Related Immediately
Switch

Pn161 100 Hz Anti-Resonance Frequency Immediately

Pn162 100% Anti-Resonance Gain Compensation | Immediately

Pn163 0% Anti-Resonance Damping Gain Immediately

Pn164 0 ms Anti-Resonance Fl.lter Time Con- Immediately
stant 1 Compensation

Pn165 0 ms Anti-Resonance Fl.lter Time Con- Tmmediately
stant 2 Compensation

Pn170 1401 Tuning-less Function Related Switch -

Pn200 0000 P0s1t19n Cont.rol Reference Form After restart
Selection Switch

Pn205 65535 Rev Multiturn Limit Setting After restart

Pn207 0010 Position Control Function Switch After restart

32768 .
Pn20A . Number of External Scale Pitch After restart
Pitch/Rev

Pn20E 4 Electronic Gear Ratio (Numerator) After restart

Pn210 1 Electronic Gear Ratio (Denominator) | After restart

Pn212 2048 P/Rev Encoder Output Pulses After restart
Position Reference Acceleration/ .

Pn216 0.0 ms Deceleration Time Constant Immediately

Pn217 0.0 ms Average Movement Time of Position Immediately
Reference

Pn22A 0000 Ful.ly-closed Control Selection After restart
Switch

Pn281 20 P/Pitch Encoder Output Resolution After restart

6.00 V/ . .

Pn300 Rated speed Speed Reference Input Gain Immediately

Pn301 100 min’! Internal Set Speed 1 Immediately

Pn302 200 min-! Internal Set Speed 2 Immediately
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Parame- | Factory When
ter Setting NElE Enabled
Pn303 300 min~! Internal Set Speed 3 Immediately
Pn304 500 min-! JOG Speed Immediately
Pn305 0 ms Soft Start Acceleration Time Immediately
Pn306 0 ms Soft Start Deceleration Time Immediately
Pn307 040 ms Speed Reference Filter Time Con- Immediately
stant
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100 % Vibration Detection Sensibility Immediately
Pn312 50 min”! Vibration Detection Level Immediately
Pn324 300% Moment of Inertia Setting Start Level | Immediately
Pn400 3.0t2/r/;laeted Torque Reference Input Gain Immediately
Pn401 1.00 ms Torque Reference Filter Time Con- Immediately
stant
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 min-! Speed Limit during Torque Control Immediately
Pn408 0000 Torque Related Function Switch -
Pn409 5000 Hz 1st Notch Filter Frequency Immediately
Pn40A 0.70 Ist Notch Filter Q Value Immediately
Pn40B 0 1st Notch Filter Depth Immediately
Pn40C 5000 Hz 2nd Notch Filter Frequency Immediately
Pn40D 0.70 2nd Notch Filter Q Value Immediately
Pn40E 0 2nd Notch Filter Depth Immediately
Pn40F 5000 Hz 2nd Step 2nd Torque Reference Filter Immediately
Frequency
Pn410 0.50 2nd Step 2nd Torque Reference Filter Immediately
Q Value
Pna12 1.00 ms 1§t Step 2nd Torque Reference Filter Tmmediately
Time Constant
Pn415 0 T-REF Filter Time Constant Immediately
Pn424 50% Torque Limit at Main Circuit Voltage Immediately
Drop
Release Time for Torque Limit at .
Pn425 100 ms Main Circuit Voltage Drop Immediately
Pn456 15% Sweep Torque Reference Amplitude | Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn481 4.00 Hz Polarity Detection Speed Loop Gain | Immediately
Pn482 030 ms Polarl?y Detection Speed Loop Inte- Immediately
gral Time Constant
Pn486 25 ms Polanty_Detectlon Reference Accel/ Immediately
Decel Time
Pn487 0 ms Pplarlty Detection Constant Speed Immediately
Time
Pn48s 100 ms Polarity Detection Reference Wait- Immediately

ing Time
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Parame- | Factory When
ter Setting A Enabled
Pn490 100% Polarity Detection Load Level Immediately
Pn493 50 min-! Polarity Detection Reference Speed Immediately
Pn494 0.0025 rev Polarity Detection Range Immediately
Pn495 100% Polarity Detection Confirmation Immediately
Torque Reference
Pn498 10 deg Polarity Detection Allowable Error Immediately
Range
Pn501 10 min’! Zero Clamp Level Immediately
Pn502 20 min-! Rotation Detection Level Immediately
Pn503 10 min-! Sp.eed Coincidence Signal Output Immediately
Width
Pn506 0 ms B.rake Reference - Servo OFF Delay Immediately
Time
Pn507 100 min~! Brake Reference Output Speed Level | Immediately
Pn508 500 ms Waiting Tlmg for Brake Signal When Immediately
Motor Running
Pn509 20 ms Instantaneous Power Cut Hold time | Immediately
Pn50A 2100 Input Signal Selection 1 After restart
Pn50B 6543 Input Signal Selection 2 After restart
Pn50C 8888 Input Signal Selection 3 After restart
Pn50D 8888 Input Signal Selection 4 After restart
Pn50E 3211 Output Signal Selection 1 After restart
Pn50F 0000 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 3888 Input Signal Selection 5 After restart
Pn512 0000 Output Signal Reversal Setting After restart
Pn513 0000 Output Signal Selection 4 After restart
1000 E ive E Level Bet S
Pn51B reference Xeessive BIror Level between Ser- Immediately
unit vomotor and Load Positions
Pn51E 100% Excessive Position Error Warning Tmmediately
Level
524880 . .
Pn520 reference Excessive Position Error Alarm Immediately
unit Level
7
Pn522 reference Positioning Completed Width Immediately
unit
1073741824
Pn524 reference NEAR Signal Width Immediately
unit
Pn526 rsgefegﬁge Excessive Position Error Alarm Immediatel
unit Level at Servo ON y
Excessive Position Error Warning .
V)
Pn528 100 % Level at Servo ON Immediately
Pn529 10000 min~! Speed Limit Level at Servo ON Immediately
Pn52A 20 % Mult1p11er per One Fully-closed Immediately
Rotation
Pn52B 20% Overload Warning Level Immediately
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Parame- | Factory When
ter Setting NElE Enabled

Pn52C 100% Derating of Base Current at Detecting After restart
Overload of Motor

Pn52F OFFF Monitor Display at Power ON Immediately

Pn530 0000 Program JOG Operation Related Immediately
Switch

32768
Pn531 reference Program JOG Movement Distance Immediately
unit

Pn533 500 min~! Program JOG Movement Speed Immediately

Pn534 100 ms Progrgm JOG Acceleration/Decelera- Immediately
tion Time

Pn535 100 ms Program JOG Waiting Time Immediately

Pn536 once Number of Times of Program JOG Immediately
Movement

Pn550 0.0V Analog Monitor 1 Offset Voltage Immediately

Pn551 0.0V Analog Monitor 2 Offset Voltage Immediately

Pn552 x0.01 Analog Monitor Magnification (x1) | Immediately

Pn553 %0.01 Analog Monitor Magnification (x2) | Immediately

Pn560 4.00% Remained Vibration Detection Width | Immediately

Pn561 100% Overshoot Detection Level Immediately

Pn600 ow Regenerative Resistor Capacity Immediately
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