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Preface

This Manual describes how to connect/maintain and operate SV2 series AC servo system, as well as specifications
and use methods of servo amplifier and servo motor.

Please keep this Manual in a safe place so that you can retrieve it whenever necessary.
Please handover this Manual to the end-users.

B SV2 series related manuals

All the following PDF manuals can be found and opened in the help file of setting software. In addition, the latest
version of PDF manuals can be downloaded from the Keyence web site.

Name

Description

SV2 Series AC Servo System
User's Manual

This manual describes specifications, operation methods, operating procedures
and parameterizing of SV2 series AC servo system.

KV-XH16ML/XH04ML
User's Manual

This manual describes specifications, operation methods and operating
procedures of positioning/motion unit KV-XH16ML/XH04ML.




Safety Precautions

m Symbols

This manual uses the following symbols so important notes can be easily recognized at a glance. Be sure to read
these points.

y1QueiEY | It indicates a hazardous situation which, if not avoided, will result in death or serious injury.

V1NLGI | It indicates a hazardous situation which, if not avoided, could result in death or serious injury.

It indicates a hazardous situation which, if not avoided, could result in minor or moderate

CAUTION injury.
It indicates a situation which, if not avoided, could result in product damage as well as
NoTICE property damage.

It indicates cautions and limitations that must be followed during operation.

v d

, Point

It indicates cautions about operations prone to misoperation.

l It indicates tips for better understanding or useful information.

E[] It indicates the pages that you should refer to as well as reference pages in other manuals.

m General precautions

* Do not use this product to protect human bodies or a part of a human body.
A\ PANGER I This product is not intended for use as an explosion-proof product. Do not use this product
in hazardous locations and/or potentially explosive atmospheres.

» To ensure fail-safe operation, provide a safety circuit that does not interfere with the servo
amplifier so that the overall system operates safely even when a failure occurs in the servo
A WARNING amplifier.
* Malfunctions in the output and/or internal circuits may interfere with proper control.
A safety circuit must be installed for control which may cause serious accidents such as fire.

« Verify that this product is operating normally in terms of functionality and performance
before the start of work and when operating the product.

A cAUTON || If the product is used in any way other than prescribed in this instruction manual, the

protection afforded to the product may be impaired.

* Proceed with care when modifying the product, or when using it in a manner that falls
outside of the ranges indicated in its specifications, as KEYENCE is unable to guarantee
product functionality or performance in such situations.

NoTICE * Use this product in combination with other devices only after careful consideration, as it

may fail to satisfy its functionality and performance capabilities as a result of the conditions

and environment in which it is used.

m Selecting and handling the system

* The system must be selected by engineering designers who have sufficient knowledge and
experience, and based on the specifications, operating conditions, environment and
application. Analyses and tests must be performed as necessary before selection.

* This instruction manual is written for those who have sufficient knowledge and experience

of servo systems. Assembly, operation (including parameter setup), maintenance and
inspection must be performed only by such personnel.

» Before conducting assembly, operation (including parameter setup), maintenance and
inspection, read this instruction manual thoroughly.

D69GB



m Precautions

e General precautions

Be sure to read this manual for the safe use of this product.

Keep this manual handy for future reference and ensure that end users have this manual
handy as well for future reference.

Do not remove the covers, cables, connectors, and optional devices while the servo
amplifier is in an energized state. Otherwise, this may cause the product to cease its
operation and be burned out.

Use the product using the power supply specifications (number of phases, voltages, and AC/
DC frequencies) best suitable for the product. Otherwise, this may cause burnout, electric
shock, or fire.

Be sure to connect the ground terminals of the servo amplifier and the servo motor to the
ground pole (class D ground). Otherwise, this may cause electric shock or fire.

Do not disassemble, repair, and modify the product. Otherwise, this may cause fire or
malfunction.

The servo amplifier heat sink, regenerative resistor, servo motor, etc. may remain hot for a
while being powered on or after powering off the mains. Take safety measures such as
installing covers, etc., to prevent the contact of the hands or components (cables, etc.) by
mistake. Otherwise, this may cause burns.

Use a double insulated device or one equipped with reinforced insulation for a 24 VDC power
supply. Otherwise, this may cause electric shock.

Do not give damage to, pull strongly, apply excessive force to, place heavy objects on, or
tuck in the cables. Otherwise, this may cause malfunction, damage to the machine, or
electric shock.

The person who designs the system that uses the Safe Torque OFF safety function must
have a complete knowledge of the related safety standards and a complete understanding of
the instructions in this document. Otherwise, this may cause damage to the product or
machine.

Never use the product close to a location where water falls on it, the corrosive atmosphere,
or inflammable objects. Otherwise, this may cause electric shock or fire.

Do not use the servo amplifier and the servo motor if they are damaged or have missing
parts.

Install an external emergency circuit so that the product can be powered off and cease its
operation immediately in case of an error.

Install a protective device (an AC reactor, etc.) in a location where power supply conditions
are not good so power can be supplied to the product using the voltages that are within the
specified variable range. Otherwise, this may cause damage to the servo ampilifier.

Use a noise filter or other measures to minimize the influence of electromagnetic
interference. This may cause electromagnetic disturbance to electronic devices used close
to the servo amplifier.

Refer to the manual for the power supply voltage and capacity suitable to the servo motor
model and select the proper brake power supply of the servo motor equipped with the
electromagnetic brake. Also, refer to the manual for the input voltage to the electromagnetic
brake.

Be sure to configure a protective circuit between the brake power supply and the servo
motor (surge suppressor) before using the product. Otherwise, this may cause damage to
the servo motor.

Depending on the type of protective circuit, the electromagnetic brake operating time varies.
The operating time also varies when connecting multiple electromagnetic brakes in parallel.
Due to this, check the electromagnetic brake operating time on the actual device before
operating the servo motor.

Ensure the proper combination of the servo amplifier and the servo motor before using the
product.

Do not touch the servo amplifier and the servo motor with wet hands. Otherwise, this may
cause damage to the product.

e Storage and inspection precautions

Do not change the wiring while the product is being energized. Otherwise, this may cause
electric shock or injury.

Maintenance and inspection tasks should be performed by a competent person. Otherwise,
this may cause electric shock or product malfunction.

To replace the servo motor equipped with the electromagnetic brake, fix it on the side facing
the product before replacing it. Otherwise, this may cause injuries or damage to the product
due to the fall of the product.
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Check that the CHARGE indicator is out after more than 6 minutes have passed since the
product has been powered off before performing wiring and inspection tasks. Even when
powered off, high voltage remains in the servo amplifier. Do not touch the power terminals
while the CHARGE indicator lights. Otherwise, this may cause electric shock.

To replace the servo amplifier, back up the servo amplifier parameters in advance. Copy the
backed up parameters to the new servo amplifier. Also check that the parameters have been
successfully copied. If the backed up parameters are not copied or have not been
successfully copied yet, the servo amplifier may not operate properly, causing damage to
the machine or devices.

Follow the proper procedure to replace the battery.

If the battery (including the encoder) is removed with the servo amplifier control power
turned off, data saved to the absolute value encoder is lost, causing displacement.

Be sure to eliminate static electricity before operating the buttons and switches located
inside the servo amplifier front cover. Otherwise, this may cause damage to the device.

Storage precautions

* Do not overload the product (follow the illustrative instructions). Otherwise, this may cause

injuries or malfunction.

Store or install the product in the following locations:

+ Alocation which gets no direct sunlight;

* Alocation where the ambient temperature will not exceed the temperature defined by the
product specifications;

» Alocation where the relative humidity will not exceed the humidity defined by the product
specifications;

» A location where no condensation will not be formed due to rapid temperature changes;

* Alocation where no corrosive or flammable gas will be generated;

+ Alocation away from flammable substances;

+ Alocation where dust, dirt, salt, or metallic fragments will rarely be visible;

* Alocation where the product is not subjected to water, oil, or chemicals;

» Alocation where no vibration or shock is transmitted to the product (where transmitted
levels will not exceed the levels defined by the product specifications);

» Alocation where there is no risk of radiation exposure;

Should the product be stored or installed in locations other than the ones mentioned above,

it may cause malfunction or damage to the product.

Anti-corrosion treatment is applied to the product using an anti-corrosive agent prior to

shipment. However, rust may be formed depending on the storage conditions or period. If

the product is stored for more than 6 months, reapply an anti-corrosive agent to the

machined surface such as the motor shafts.

Transport precautions

Transport the product properly according to the weight.

Do not hold the cables or motor shafts when transporting the servo motor. Otherwise, this
may cause broken wires, malfunction, or injuries.

Take extra care with sharp objects such as the corners of the device when handling the
servo amplifier and/or the servo motor. Otherwise, this may cause injury.

Do not overload the product (follow the illustrative instructions). Otherwise, this may cause
injuries or malfunction.

Do not hold the front cover or connectors when transporting the servo amplifier. Otherwise,
this may cause the servo amplifier to drop.

The servo amplifier and the servo motor are precision devices. Do not drop or subject to
strong impact. Otherwise, this may cause malfunction or damage to these devices.

Do not subject the connectors to impact. Otherwise, this may cause poor connection or
malfunction.

If wood packaging materials (such as wooden frames, plywood and pallets) require
disinfection and pest control, be sure to apply methods other than fumigation.

Example: Heat treatment (at a material core temperature of 56°C or higher for more than 30
minutes)

Also, treat the packaging materials prior to packaging instead of treating the entire package.
If electric products (standalone products or those built into machine) are packaged with
fumigated wood materials, this may cause critical damage to electronic parts due to gas and/
or steam generated from the materials. Particularly, halogen based disinfectants (such as
fluorine, chlorine, bromine, and iodine) can lead to corrosion of the interior of the condenser.
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e Installation precautions

A\ CAUTION

If the motor is equipped with key seat on the shaft ends, do not touch the key seat with bear
hands. Otherwise, this may cause injury.

Be sure to fix the servo motor securely to the machine. If it is not fixed completely, the servo
motor may be disconnected from the machine.

Refer to the manual and install the servo amplifier and the servo motor in a location which
can withstand their weight.

Install the servo amplifier, the servo motor, and the regenerative resistor to non-flammable
materials. Direct installation on or close to flammable materials may cause fire.

Provide defined spacing between the servo amplifier and the inner surface of the control
plate, or other devices, when installing them. Otherwise, this may cause fire or malfunction.
Install the servo amplifier in the defined orientation. Otherwise, this may cause fire or
malfunction.

Do not climb onto the product or place heavy load on it. Otherwise, this may cause
malfunction, damage, or injuries.

Be sure to prevent foreign materials from entering the servo amplifier and the servo motor.
Otherwise, this may cause malfunction or fire.

Take safety measures such as installing covers, etc., to prevent the contact with the rotating
parts of the servo motor during operation by mistake.

Store or install the product in the following locations:

* Alocation which gets no direct sunlight;

* Alocation where the ambient temperature will not exceed the temperature defined by the
product specifications;

» Alocation where the relative humidity will not exceed the humidity defined by the product
specifications;

» Alocation where no condensation will not be formed due to rapid temperature changes;

» Alocation where no corrosive or flammable gas will be generated;

* Alocation away from flammable substances;

» Alocation where dust, dirt, salt, or metallic fragments will rarely be visible;

* Alocation where the product is not subjected to water, oil, or chemicals;

» Alocation where no vibration or shock is transmitted to the product (where transmitted
levels will not exceed the levels defined by the product specifications);

» Alocation where there is no risk of radiation exposure;

Should the product be stored or installed in locations other than the ones mentioned above,

it may cause malfunction or damage to the product.

Use the product in an environment suitable to the product specifications. Should the

product be used in environments beyond the product specifications, it may cause

malfunction or damage to the product.

The servo amplifier and the servo motor are precision devices. Do not drop or subject to

strong impact. Otherwise, this may cause malfunction or damage to these devices.

Be sure to install the servo amplifier inside the control panel.

Be sure not to block the inlet and outlet ducts of the servo amplifier, or be sure to prevent

foreign materials from entering it. Otherwise, this may cause malfunction.

The servo motor is a precision device. Do not subject the servo motor output shaft or the

servo motor itself to strong impact.

Design thrust and radial loads applied to the motor shafts during operation so they will be

within the acceptable range of values provided in the manual.

When installing keys to the motor shafts, be sure not to subject the key seat to direct impact.

When using oil as a gear lubricant, be sure to inject the designated oil prior to operation.

The servo motor can be installed in either the horizontal or vertical direction.

The shaft penetration parts of the servo motor are not of waterproof and oil proof structure.

Take measures on the machine side to prevent water or coolant oil from entering inside the

servo motor. Otherwise, this may cause malfunction.

When using the product for applications in which it is subjected to a large amount of water

and/oil droplets, protect the servo motor with a cover or shield against water and/oil droplets

so the servo motor will not be subjected to a large amount of liquids.

In environments with high humidity and high concentrations of oil mist, install the servo

motor wire leads and connectors facing downward and install a cable trap. Otherwise, this

may cause malfunction or fire due to insulation failures or short circuit accidents.
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e Wiring precautions

Do not change the wiring while the product is being energized. Otherwise, this may cause
electric shock or injury.

Maintenance and inspection tasks should be performed by a competent person. Otherwise,
this may cause electric shock or product malfunction.

Perform wiring or power supply inspection with care. The output circuit may be subject to
malfunction due to short circuits caused by improper wiring or abnormal voltage to it.
Should this type of malfunction occur, the electromagnetic brake will not be activated, with
damage to the machine leading to personal injuries.

Connect the AC power supply, DC power supply and servo amplifier to their respective
designated terminals.

Connect the AC power supply to the L1/L2/L3 terminals and L1C/L2C terminals of the servo
amplifier.

Connect the DC power supply to the B1/® and @2 terminals and L1C/L2C terminals of the
servo amplifier. Otherwise, this may cause malfunction or fire.

Check that the CHARGE indicator is out after more than 6 minutes have passed since the

product has been powered off before performing wiring and inspection tasks. Even when

powered off, high voltage remains in the servo amplifier. Do not touch the power terminals

while the CHARGE indicator lights. Otherwise, this may cause electric shock.

Observe the precautions and procedures provided in this manual for wiring and trial runs.

Wiring the brake circuit improperly or applying abnormal voltage causes malfunction of the

servo amplifier, leading to damage to the machine or personal injuries.

Perform wiring properly and without fail. The alignment of the connector and connector pins

varies across the model. Be sure to refer to the technical document of the model that you are

using to check the alignment of the pins. Otherwise, this may cause malfunction or incorrect

operation.

When connecting electrical wires to the power supply terminals and connection terminals,

be sure to tighten these wires using the specified procedure at the defined tightening torque

for proper wiring. If these are not tightened securely enough, it may cause these wires and

terminal blocks to generate heat, leading to fire.

Use a shielded twisted pair cable or multiple conductors common shielded twisted pair cable

as the 1/0 and encoder cables.

Be sure to observe the following precautions when wiring the main circuit terminals of the

servo amplifier:

* Power on the servo ampilifier after wiring terminals including the main circuit terminals
have been all completed.

 If the main circuit terminals are terminal connectors, remove the connectors from the
servo amplifier main unit for wiring.

+ Insert only one electrical wire into each wire hole on the main circuit terminals.

* When inserting electrical wires, be careful not to allow the core wire whiskers to make
contact with adjacent electrical wires, which may cause short circuits.

+ Install a safety device such as a circuit breaker in case of possible short circuits in
external wires. Otherwise, this may cause fire or malfunction.

Use as many of our specified cables as possible for wiring. If you use cables other than our
specified cables, check the rated current and operating environment of the model that you
are using and use our specified wiring materials or equivalent materials.

Tighten the fixing screws and lock mechanism of cable connectors securely without fail. If
these are not tightened securely enough, it may cause the cable connectors to be
disconnected during operation.

Do not pass high power electric wires (main circuit cables) and low power electric wires ( 1/O
and encoder cables) through the same duct or bind them. If you do not pass high power
electric wires through one duct and low power electric wires through another duct, maintain
a distance of 30 cm or greater between them when wiring. If they are wired too close to each
other, this may cause improper operation due to the effects of noise on low power electric
wires.

Install a battery in either the host controller or encoder cable. If batteries are installed in both
the host controller and encoder cable, this may cause an unintentional current to flow
between the batteries, leading to damage or burnout.

When connecting batteries, connect with the correct polarity. Otherwise, this may cause the
destruction of the battery and/or encoder.
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e Operating/running precautions

Always check safety when turning the servo amplifier on. Some unintended operations may
be caused by just turning the servo amplifier on, leading to equipment damage or injury.
Configure the switches and parameters according to the machine that you are using before
installing in that machine and starting operation. Otherwise, this may cause an unexpected
behavior or malfunction of the machine, or personal injuries.

Do not set extreme values for the parameters. Otherwise, the behavior may become stable,
leading to damage to the machine or injuries.

To prevent unexpected accidents, install a limit switch or stopper on the end of the moving
parts of the machine. Otherwise, this may cause damage to the machine or injuries.
Perform a trial run with the servo motor fixed and disconnected from the machine.
Otherwise, this may cause injury.

When performing a Z-phase search, note that the forced stop function activated by the limit
switch is disabled. Otherwise, this may cause damage to the machine or injuries.

When alarm occurs, the servo motor will free run stop or stop by dynamic brake according to
the setting of the servo amplifier. The distance of inertia running depends on load inertia
moment. Check the distance of inertia running during a trial run and consider installing a
safety device on the machine side.

Do not enter the moving range of the machine during a trial run. Otherwise, this may cause
injury.

Do not touch the servo motor or machine moving parts during a trial run. Otherwise, this may
cause injury.

Design a system that ensures the safety if trouble such as a broken signal wire occurs. For
example, by default, the LSP and LSN signals function on the safe side when a wire is
broken. Do not reverse the polarity of these types of signals.

When detecting the limit switch, the motor is de-energized and the brake is released. When

using the servo motor for vertical direction driving, set the settings so the servo motor

enters a zero clamp state after it has been brought to a stop. Also, concurrently use a safety
device (such as an external brake and counterweight) to prevent the machine moving parts
from dropping.

Do not use the electromagnetic brake built into the servo motor to provide brake control. The

electromagnetic brake is designed to hold the motor shafts, not a stop device to ensure the

safety of the machine. Install a stop device for ensured safety on the machine side.

Otherwise, this may cause malfunction of the brake due to wear or injuries.

To rotate the servo motor, energize and release the electromagnetic brake first. For more

details, refer to the timing chart provided in the manual.

Check that the electromagnetic brake operates properly during a trial run.

Be sure to enter the Servo Off state before powering off. If the main or control circuit is

powered off without entering the Servo OFF state during operation, bring the servo motor to

a stop in the following manner:

+ If the main circuit is powered off without entering the Servo OFF state, the servo motor is
brought to a rapid stop by dynamic braking.

+ If the control circuit is powered off without entering the Servo OFF state, how to stop the
servo motor varies across the servo amplifier model. For more details, refer to the servo
amplifier manual.

Do not use the dynamic brake for any other purposes than emergency stops. Otherwise, this

may cause the elements inside the servo amplifier to deteriorate early and behave

unexpectedly, leading to damage to the machine, burnout, or injuries.
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Be sure to measure vibrations with the servo motor installed in the machine to check
vibrations are within the acceptable range of values. If vibrations are strong, the servo motor
may be damaged early, and the bolts may be loosened.

Observe torque/speed waveforms with a measuring gauge for gain control when starting the
system and check that there are no vibrations. If vibrations occur due to high gain, the servo
motor may be damaged early.

Do not power on and off the mains frequently. After starting actual operation (normal
operation), consider intervals of at least one hour as a reference to power on and off the
mains. Do not use this product for applications that require powering on/off frequently.
Otherwise, this may cause the elements of the servo amplifier to deteriorate early.

Note an alarm or warning may occur if communicating with the host controller using KV
STUDIO during a trial run. If an alarm or warning occurs, the process in action may be
canceled, brining the system to a stop.

Once the trial run of the machine and devices has been completed, use KV STUDIO to create
a backup file for the servo amplifier parameters. This file will be used as the parameters when
replacing the servo amplifier. If the backed up parameters are not copied, the servo amplifier
may not operate properly, causing damage to the machine or devices.

e Precautions about corrective action in case of an error

If the safety device (such as a circuit breaker and fuse) installed in the power line is
activated, resolve the cause, and then energize the servo amplifier. Also, perform repairs,
replacements, and wiring inspections if necessary to resolve the cause that activated the
safety device without fail. Otherwise, this may cause fire, an electric shock or injuries.

After the power has been restored from an instantaneous power failure, the product may be
restarted abruptly. Design the machine to ensure personal safety even if the product may be
restarted. Otherwise, this may cause injury.

In case of an alarm, resolve the cause that set off the alarm for ensured safety. Then, either
reset the alarm or turn the product back on to resume operation. Otherwise, this may cause
damage to the machine or injuries.

If the alarm is reset with the Servo ON signal still being input to the servo amplifier, the
product may be restarted abruptly. Check that the product is in the Servo Off state and
ensure the safety before resetting the alarm. Otherwise, this may cause damage to the
machine or injuries.

Be sure to wire an electromagnetic contactor in the wiring connection from the main circuit
power supply to the servo amplifier main circuit power supply terminal so the mains can be
powered off on the servo amplifier main circuit power supply side. Should the servo
amplifier become defective, high current may flow through the wires with no electromagnetic
contactor connected, causing fire.

In case of an alarm, power off the main circuit. The regenerative resistor may be overheated
due to malfunction of the regenerative transistor, etc., causing fire.

Install a ground circuit fault interrupter to provide both short circuit and overload protection,
or a ground circuit fault interrupter to provide ground fault protection by combing with a
circuit breaker. In case of a ground fault, this may cause malfunction of the servo amplifier or
fire.

If a dangerous situation can be considered due to displacement by an external force (such
as gravity) when the product is powered off or stopped due to an error, the servo motor
electromagnetic brake alone cannot ensure the safety. Should this occur, provide an external
braking mechanism for ensured safety.

e Disposal precautions

When disposing of the product, treat it as general industrial waste. Note that the ordinances
enacted by local and municipal governments and laws in countries should take precedence
and that you should put labels or notices on the product regarding them if necessary.
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Precautions for Regulations and Standards

m CE marking

We have confirmed that this product meets the essential requirements of the EU directives in accordance with the
following requirements. Be sure to consider the following specifications when using this product in the Member States
of the European Union.

EMC Directive

* Applicable standards EN55011
EN61000-6-2
EN61000-6-4
EN61800-3
« Installation conditions (three-phase, 200 VAC)
Shield box
Brake power
supply
Servo amplifier
- wvw| HE Brake
Power supply: @ IS
3-phase 200 VAC 11,1213 o Servo
motor
L1C, L2C
£
©) ENC Encoder
== Clamp
MECHATROLINK-II g' GD
controller .S PORT1, PORT2 :
6) |O o PE
STO
Clarnp
(1) (2)
1/0 control Safety
device device
No. Cable name Specifications
(1) |//O cable Shielded wire
(2) |Safety signal cable Shielded wire
(3) [Motor power cable Shielded wire
(4) |Encoder cable Shielded wire
(5) |Main circuit/control circuit power cable Shielded wire
(6) |MECHATROLINK-III cable Shielded wire

These requirements do not ensure that the entire machine into which this product is incorporated meets the essential
requirements of the EMC Directives. The manufacturer of the end-product is solely responsible that it complies with
the EMC Directive.
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e Low-voltage directive

This product complies with the following EN Standards and has been certified by TUV SUD Product Service GmbH.

* Applicable Standard

EN61800-5-1

« Installation Environment and Insulation Conditions

Overvoltage Category

Applicable standard: IEC60364-4-44 and
IEC60664-1

Pollution Degree

Applicable standard: IEC60364-4-44 and
IEC60664-1

Surrounding Air Temperature |-5°C to + 60°C

Apply the derating rates when you use at +55°C or

higher.
) Apply the derating rates when you use at 1000m or
Altitude 2000m max. )
higher.
IP20:

Degree of Protection

SV2-005L2/010L2/020L2/
040L2/075L2/100L2/150L2
IP10:
SV2-200L2/300L2/500L2

Applicable standard: IEC60529

Protective Class

Applicable standard: IEC61140

Input Power Supply

AC power supply

CE Marking is not applicable if a DC power supply
input is used.

» External Power Supply for Control Circuits
For the DC power supply for the control signal 1/O circuits (I/O and STO), use a power supply device with double
insulation or reinforced insulation.

* Installation of a Short-Circuit Protection Element
Always use Fuses that comply with UL standards on the main circuit power supply line.
Use either non-time delay fuses or semiconductor fuses.
Refer to the followings for information on selecting fuse voltage and current ratings.

» Using an AC Power Supply

Use a molded-case circuit breaker and fuse to protect the power supply line. They protect the power line by shutting
OFF the circuit when overcurrent is detected. Select these devices based on the information in the following tables.

The current capacity and inrush current in the table below are the net values. Select a fuse

and circuit breaker that have the following cut-off characteristics.

* Main/control circuit: Do not cut off with the value three times that provided in the table or
after 5 seconds.

* Inrush current: Do not cut off with the value provided in the table after 20ms.

Power | Current capacity | Inrush current Rated voltage
. capacity
Main . . . -
circuit Model Capacity |  per Main | Control | Main | Control Circuit
voltage (w) servo | circuit | circuit | circuit | circuit | Fuse (V)| breaker
amplifier | (Arms) | (Arms) | (AO-p) | (A0-p) V)
(kVA)
SV2-005L2 50 0.2 0.4
SV2-010L2 100 0.3 0.8
SV2-020L2 200 0.5 1.3
SV2-040L2 400 1.0 25 0.2
3-phase SV2-075L2 750 1.6 4.1 34
200 VAC SV2-100L2 1.0k 2.3 5.7
SV2-150L2 15k 3.2 7.3
SV2-200L2 20k 4.0 10 0.25 34 250 240
SV2-300L2 3.0k 5.9 15
SV2-500L2 5.0k 7.5 25 0.3 68
SV2-005L2 50 0.2 0.8
Single- SV2-010L2 100 0.3 1.6
phase SV2-020L2 200 0.6 24 0.2 34
200 VAC SV2-040L2 400 1.2 5.0
SV2-075L2 750 1.9 8.7
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e Machinery Directive

This product complies with the following EN Standards and has been certified by TUV SUD Product Service GmbH.

» Applicable standards EN61800-5-2 SIL3
EN61508 Part1,2,4 SIL3
EN62061 SIL CL3
EN ISO 13849-1:2015 Category3 PLe
EN60204-1

» Safety parameters (STO functions)

Item Standard Performance level
. IEC 61508 SIL3
Safety Integrity Level
IEC 62061 SILCL3
Probability of dangerous failure per IEC 61508 PFH = 4.04x107° [1/h]
hour IEC 62061 (4.04% of SIL3)
Performance Level EN ISO 13849-1 PLe (Category 3)
Mean time to dangerous failure of each )
EN ISO 13849-1 MTTFd: High
channel
Average diagnostic coverage EN ISO 13849-1 DCavg: Medium
Stop category IEC 60204-1 Stop category 0
Safety function IEC 61800-5-2 STO
Mission time IEC 61508 20 years
Hardware fault tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B
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m UL Certification

This product has acquired the following UL/c-UL certification.

Item Servo amplifier Servo motor
UL File No. E231699 E223442
Category NMMS, NMMS7 PRHZ2, PRHZ8
UL61800-5-1
Applicable UL (Adjustable Speed Electrical Power Drive UL1004-1
standards ! P UL1004-6
Systems)
Applicable cUL CSA C22.2 No.274
ppiicable © : oot CSA C22.2 No.100
standards (Adjustable speed drives)

Be sure to consider the following specifications when using this product as a UL certified product.
« Installation environment and insulation conditions

Overvoltage m Applicable standard: IEC60364-4-44 and
Category IEC60664-1
. Applicable standard: IEC60364-4-44 and
Pollution Degree |2 IEC60664-1
Surrounding Air 5°C to + 60°C Apply the derating rates when you use at +55°C or
Temperature higher.
Altitude 2000m max. Apply the derating rates when you use at 1000m or
higher.
1P20:
Dearee of SV2-005L2/010L2/020L2/040L2/075L2/100L2/
g . 150L2 Applicable standard: IEC60529
Protection
IP10:
SV2-200L2/300L2/500L2
Protective Class || Applicable standard: IEC61140
Input Power AC power Suppl The UL/cUL applicable standards are not
Supply P PRl applicable if a DC power supply input is used.

External Power Supply for Control Circuits

The DC power supplies connected to the control signal I/O circuits must meet one of the following conditions.

» Use a class 2 power supply (compliance standard: UL 1310).

» Connect the control signal I/O circuits to a circuit with a maximum voltage of 30 Vrms and a peak voltage of 42.4 V
that uses a UL 5085-3 (previous standard: UL 1585)-compliant class 2 transformer as its power supply.

Wiring the Main Circuit Terminals

Wire the main circuit terminals according to the National Electrical Code (NEC/NFPA70) of the United States.
+ SERVOAMPs with Enclosed Main Circuit Connectors and Motor Connectors
To comply with UL/cUL applicable standards when using the following models, always use the connectors that are
provided with the servo amplifier to wire the main circuit terminals.
+ SV2-005L2, SV2-010L2, SV2-020L2, SV2-040L2, SV2-075L2, SV2-100L2, SV2-150L2
+ SERVOAMPs with Screw Terminal Blocks for the Main Circuit Terminals
To comply with UL/cUL applicable standards when using the following models, always crimp ring crimp terminals
(that conform to UL standards) to the main circuit terminal wiring.
+ SV2-200L2, SV2-300L2, SV2-500L2
Note: 1. Use the tool recommended by the crimp terminal manufacturer to attach the crimp terminals.
2. Use copper wires that withstand 75°C or the equivalent.
Use wires with 300 V min. rated voltage for the main circuit.
3. Refer to the following section for the wire sizes and tightening torques. Use the maximum tightening
torque given in the following section to connect the wires.
I:D "About crimp terminals and insulating sleeves", Page 4-3
4. Refer to the following section for the recommended UL-compliant closed-loop crimp terminals and
insulating sleeves..
Dj "About crimp terminals and insulating sleeves", Page 4-3
5. ATerminal Kit for specific connection terminals is packed with the SERVOAMPs given in the following
table. If you connect a cable to the connection terminals given in the following table, use the enclosed

Terminal Kit.
Model Terminal name Crimp terminal model Sleev_e model
(JST Mfg. Co., Ltd.) (Tokyo Dip Co., Ltd.)
SV2-200L2 Motor p(?wer su;?ply
SV2-300L2 conniat‘lo\: :;r)mlnal 5.5-S4 TP-005 (black)
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e Installing Branch Circuit Protection and Short-Circuit Current Rating

To provide protection for short-circuit accidents in internal circuits, always connect molded-case circuit breakers or
Fuses on the input side of the SERVOAMP as branch circuit protective devices.
Use UL-listed molded-case circuit breakers and UL-recognized fuses.
The short-circuit current rating (SCCR) of the SERVOAMP will depend on the type of branch circuit protective device
that you connect.
The maximum applicable voltage for compliance with UL/cUL applicable standards, regardless of the short-circuit
current rating, is given below.
+ 200V range: 240 Vrms

» Short-circuit current rating (SCCR): 5,000 Arms (sine waves). Use a Class CC, Class J, or Class T fuse as a

delay fuse or fast-acting fuse.

Rated output Maximum allowable current rating
Model ‘(:X::ﬁg)t Circuit breaker (A) | Time-delay fuse (A) | Fast-acting fuse (A)
SV2-005L2 0.66 15 1 1
SV2-010L2 0.91 15 171 3
SV2-020L2 1.6 15 -2 6
SV2-040L2 2.8 15 31 6
SV2-075L2 5.5 15 6 15
SV2-100L2 7.6 15 6 20
SV2-150L2 1.6 20 10 30
SV2-200L2 18.5 30 20 50
SV2-300L2 19.6 30 30 50
SV2-500L2 32.9 80 30 90

*1 For a single-phase power supply, there are no applicable time delay fuses.
*2 There are no applicable time delay fuses.

+ Short circuit capacity (SCCR): 42,000 Arms (sine waves)

Model Semiconductor protection fuse
(SVv2-) Model’ Current rating [A] Voltage rating [V]
005L2, 010L2
FWH-35B 35
020L2, 040L2
075L2, 100L2
FWH-45B 45 500
150L2
200L2, 300L2 FWH-70B 70
500L2 FWH-100B 100

* Manufactured by Bussmann.

e Attaching of Warning Label Concerning Safe Handling During Maintenance andinspection

In order to specify the instructions for the safe handling of this product for inspection and maintenance personnel, a
self-adhesive warning label is included in the box with this SERVOAMP.

Affix this label to the inside of the enclosure (panel) in which the SERVOAMP is installed in a location that is visible
during maintenance.

e Servomotor Overtemperature Protection

Motor overtemperature protection that complies with UL standards (i.e., has speed-sensitive overload protection) is
not provided. Motor overtemperature protection must be provided in the end use when required by the NEC/
NFPA70 (Article 430, Chapter X, 430.126).

When used with a SV2 Series Servomotor, external overtemperature protection may not be needed because the
motor is rated for continuous torque from 0 to the rated speed.

m KC Certificate (South Korea)

Class A equipment
This is a class A product. In a domestic environment this product may cause radio interference in which case the user
may be required to take adequate measures.
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How This Manual Is Organized

Chapter 1 BEFORE USING

This chapter describes the models and system configuration of SV2 series.

CONFIGURATION &

This chapter describes package contents, part names, functions and

Chapter 2 SPECIFICATIONS specifications of SV2 series.
INSTALLATION AND This chapter describes how to install and maintain the servo amplifier and
Chapter 3 MAINTENANCE servo motor.
This chapter describes wiring method, specifications of signals and how to
Chapter 4 Sleh i b AL o avoid noise and high harmonic generated in SV2 series.
Chapter 5 PARAMETER SETTINGS | This chapter describes the servo parameter and 1/0 settings.
CONFIGURATION AND  |Here, we will explain about the configuration of MECHATROLINK-III.
OPERATION OF Please use as a reference together with "Chapter 5 PARAMETER

Chapter 6
MECHATROLINK-II

SETTINGS".

TUNING

N

Chapter

This chapter describes tuning for servo motor and other applications.

Chapter 8 SAFETY FUNCTION

This section describes details of the SV2 series safety functions.

ABSOLUTE POSITION

Chapter 9 SYSTEM

This chapter describes how to use ABS encoder to keep absolute position
and read absolute position data.

FULLY CLOSED
CONTROL

Chapter 1 0

This chapter describes the details of the fully closed control.

ANALOG FEEDBACK

Chapter 1 1 CONTROL FUNCTIONS

This chapter describes the details of the analog feedback control functions.

SV2 SERIES SETTING

Chapter 1 2 SOFTWARE

This chapter describes SV2 series setting software.

APPENDIX

This section describes the parameter list, control block diagram, list of
alarm/warning messages, MECHATROLINK-III communication commands
and motorless test.
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Chapter 12 SV2 SERIES SETTING SOFTWARE

1241

12-2

12-3
12-4

12-5

12-6

12-7

12-8

12-9

12-10

12-11

SV2 series setting software OVErvieWw .........cccceiiiiiniimniinins s
Operating Environment and System Configuration

What is SV2 series setting SOfWArE ............coouiiiii e e
(070 ] g g LTz iToT g Te) BT Vo N2 g1 o] 1=
Installing Software/USB DIIVEr .........cccooiiiiiiiiicciirrr e sssns e ssmne e s s e mmn e s s s mmmnnes
Installing SV2 Series Setting Software
Precautions in WINAOWS XP .......oo ettt e st st e e b e be e er e e e ebe e e nn e e e neennans
Precautions in WINAOWS VISTa .........iiiiiiiiiee ettt sb e b e e et e e
LLaES] 2= 11 = (T o IO SO P ORI OPPPRPN
Uninstalling SV2 Series Setting SOftWare.............cooiiii e
LTS3 €= g Yo I ST = 4 - PSS
PreCaUtioNS ......ciiiiii i
== T o 01 oY= - 1 o o T
HOW 10 STAIT. ...ttt ettt e et et ettt e e st ebt e e e ettt e ar e e e b e e e e e e nneennn s

(@1 IS 7=t gL T D - S
ClOSE SELHNG DAtA. . ... eeeiieiiiiie ettt e e e et e e e e ta e e e e e bte e e e e aaaae e e e e nreeeabbeeaeeasnaeeeeentraeeeaanreeas
o IS 4] o N 9.7 - TS
SAVE SEEHNG DAta AS.....eiiiiiiiiiee ettt e e e e et e e e et te e e e e e tee e e e e —e e e e e naaeae e e taeeeeateee e e treeeeaanteeeeaanreean
Edit FUNCLIONS ... e e nn e

Display/hide the parameter NEIP ... ..oo i e e e et e e e e e e s enneeeeeennneees
[T 1= o] =) V=Y 11 o SR
Communication FUNCLIONS.........oociiiiii e
Write Unit
Read Unit
UNIt VEITICATION. ...ttt ettt et e e bt e e b et e et e e e ebe e e embeasbe e e beeesabeeaabeeeanseeanteeenee
(D= 1 e= I LT 1 Te%=1 (o] o [P PO USRS
RS T= Yo T8 14 o 11 o Y
1= 14 7] =10 T 1Y o]0 11 o O TSRO POV PRPPPOTRON

Sy 2= 15 1Y (o] ] (o) PO UT
StOp MONIOr ....eeieiiieeeceee e
Servo Monitor........cccvvvieeieiieeeeeecccee

Servo I/0 Monitor (Forced Output)
SEIVO ALGITN IMIONITOT ... ettt ettt ettt e e bt e e eae e e e st e e e bt e e she e e amteeebbeeseeesnbeeeneeennbeeaseeenee
RS T= Yo TR I = L U T
L= Yo T (@ 1 T @ 071 - i o o TSR
[ 11 C=Ta IO o =T =1 i o] o SRS

- SV2 Series User’s Manual -

19



72 7 111 o 1 4T PP 12-22

U (o TN W3 1 T SRS 12-22
GaliN SEAICH PRO ...ttt ettt ettt e ettt e bt e e ea bt e e bt e e eh bt e eaee e e bbeeen bt e bt e e aneeeenneeateeenreeea 12-23
Gain TUNING PRO ...ttt ettt e e b et s et e s b e e s eab e e b e e s ebe e e e aaeeeneeesenee e 12-26
Estimation of Ratio of Inertia MOmMENt ... 12-28
[ Ted o F= T g T To= I F= 1Y SRR 12-30
12-13 Initialization and Adjustment of Settings ........ccccciiiiiiiicccni e 12-33
Initializing Servo Parameters...........oooiiii e e 12-33
F Y oo (1] (Y =T g TeTo o[- R T [ o SRS 12-34
A o T 1T I 7= o o S SUPSR 12-35
Analog Monitor OUtPUt AQJUSTMENT..........coiiiii e e e e et e e et re e e saae e e e esaeeeeans 12-36
Analog Feedback Offset AQJUSIMENT ... e 12-36
12-14 Slave Apparatus ReSart ... e e e e e e s e smn e e me e e e mn e e e me e e s mne e e e nanns 12-37
12-15 Servo Trace (Real-time/BatCh)..........ccccciiiiiiciiirieiiincccsecrre e ssn e nnn e e ss s mmnnnes 12-38
B AT YA 1V =Y o
"Communication(C)" Menu
B (=Y o I 11T o T RSSO SURPRRP
Chapter A APPENDIX
A1 Parameter List....... ... A-2
N 101 (=T 4 - TIN = o QT T | 1 A-19
R N 0707 01 { o1 I =] 10 o2 Q- T | - T o A-22
A-4  How to Check the Panel Display ..........cccooommiiiiiiiiiiirrr e smn e A-24
How to check the status
How to check alarm/warning diSPlays ..........coeei i et e e s s e e e s e e snnee e e e ennneeeenns A-24
Displays while detecting the limit SWItCH...........oociiiii i e e A-24
A-5  List of Alarm/Warning MeSSAQEeS........ccuuuircrrrmrrrriiiissssssnnresssisssssssnrresssssssssssnssssssssssssssnnssssssssssssssnssans A-25
A-6 MECHATROLINK-III Communication COmMmands .........cccceureeormrrrssrrrsssmerssssseesssssneesssssmeessssssesssssnees A-36
OVEBIVIBW... ...ttt ettt ettt b ettt e a ke et e e 4 ab a4 bt e R E e e e sk e e £ kbt e 4a b et e ket e b bt e ea ke e b e e e ea b et e be e e ne b e e enneeenneeenee A-36
Overview of MECHATROLINK-III communication COMMAaNAS .........ccocuiiiiiiiiiieaiieeciee et A-36
List of MECHATROLINK-IIl communication COMMANGS ........c..ooiueiiiiiiiiiieiiie e A-38
Command/response tiMING Char ...........eiii i e s e e e e s e e e e s nee e e e eenneeeeens
L[0T o] o T=T =1 1] o SRR
L0011 =1 i3 T T 4= {3 o SRS
Setting the origin position at start-up
[ o) e F=1 = I =Y (o PSRRI
Commands to be used Prior t0 OPEratioN ..........coiiiiiiiiiiie et et e e s A-53
LISt Of COMMEANGS ...ttt st e bt et e r e e e ebe e e ner e e et e e nans A-53
DiISADIE (OOH) [NOPY ... .o ittt ettt ettt ettt et s bt e et e bt e st e sse e teesseesseesseesseeeseesaeasseesseaeneeseesneesneesnsenneesnsanns A-53
Connection disconnection request (OFH) [DISCONNECT] ......uuviiiiiiiieiecciee e A-54
REAA ID (O3H) [ID_RD... et eutteteeieeiteetee ettt ettt et et e e e es e ebeesee e bt e steeaaeeaseeaaeaaseenseeaneeebeaneeanseanseenneeneens
Connection establishment request (OEH) [CONNECT]
Read servo parameters (40H) [SVPRM_RD] ... ..ooiiiiiiiieieeeie ettt ee et eesnee e seee e s esneas
Write servo parameters (41H) [SVPRM_WR] ...ttt sttt e nneeesnee e
Device setup request (04H) [CONFIG]
SeNSOr ON (23H) [SENS_ON].....uiiitiiitieitieitie ittt sttt b bttt b e bt sb e e bt e bt e bt e bt e abesasesaeeneeene
SeNSOr OFF (24H) [SENS _OFF] ...ttt ettt ettt st ee et s st e et e e s nbe e e nbe e e st eeanteenneeeanseeanee
Servo ON (31H) [SV_ON]
SEIVO OFF (B2H) [SV _OF ] ettt ettt ettt e et eeae e eaee e reesmeeeeeesneeneeenneenneeneens
Status monitoring (30H) [SIMON]......oii e ee e e e e e e et e e e s nne e e e e s snseeeeesreeeeeanneeeeennn
Alarm/warning read (05H) [ALM_RD]
Alarm/warning clear (0BH) [ALM_CLR] .......ouiiiiiiiiie ettt e e s e e s et a e e e snaeeesenseeeeessaeeeennnnes
Synchronization establishment request (ODH) [SYNC_SET] ....cooiiiiiiiiiiiiieeeee e see e A-61
Coordinate system settings (20H) [POS_SET]
Operation-related COMMEANGAS ..........uiiiiiieii et e sttt e e st e e ebeeeabteesntee e seeesnbeesteeessseesnneeanneeeanee
List of operation-related COMMANGS ........cooiiiiiiiiiiie e e e e e e e e e e s neeeennneeeeeenees
Interpolation feed (34H) [INTERPOLATEL]........coiiiiiiee ettt ettt ettt steesaeesbeeneesbeesenseesneens
POSItioNING (B35H) [POSING] ....ccuiiiiieiitiii e et e ettt e ettt e e e st e e e e et e e e e steeeeeesssseeeesaasaeeessssaeaeesseeeeaansseaesanses
Feed at rated speed (36H) [FEEDY]..........ouiiiiii ettt ee e e seee e e st e e s e e e e e ensaeeannnaaaeennnes

- SV2 Series User’s Manual -



A-7
A-8

A-9
A-10

Feed external input at fixed speed (37H) [EX_FEED] ......coo i A-66

External input positioning (39H) [EX_POSING]

Origin return (3AH) [ZRET]......cvviviiieeeeiee e,

Speed CONTrol (BCH) [VELCTRLI. .. .ueitiiiiiieeeeieee et ee e e st ee e e st e e s sttt ee e et eeeaaneeeeeeansneeeeeneeeeeanneeeeaseeeeennn

Torque commands (3DH) [TRQCTRL ......uuiitiiiiie ettt ettt e e e et e e e e e e e e neeeeanneeeas
(0710 1=T oo 14104 E= o Lo 3PP URRUPRUPRN

Brake operation request (21H) [BRK_ONT] ....coiiiiiiiiieiie ettt e et e e e e e
Brake cancel request (22H) [BRK_OFF]
Memory read (1DH) [MEM_RDY] .....ccoioiiiee ittt e et e e e sttt e e e sitee e e e e st eeeasnnsaaaessssaeeeeensseeennneneeennsees
Memory write (TEH) [MEM_WRY] ...ttt ettt e e st e e e st e e e e e e e e enneeennnnneaennneee
T8 o3 oTo] .10 2= 0 o -SSR

Disable (O0H) [NOPYT ... ettt ettt b e st e e te e e eae e e s b e e e b e e e er e e sneeeneeesnreeereas
Alarm/warning read (05H) [ALM_RD]
Alarm/warning clear (0BH) [ALM_CLR] ........uiiiiiiiiii ettt ettt s st e e et a e s e tneeeeeensneeeessaneaeannes
Memory read (1DH) [MEM_RD]
Memory write (1EH) [MEM_WR]
Status monitoring (30H) [SMON]
Read servo parameters (40H) [SVPRM_RD]
Write servo parameters (41H) [SVPRM_WR]
(I Qo] feTo ) T g aTo ] AT o= 1= 4= =Y £

1 Lo o =X ==

Servo Tracing FUNCHION ...t e e e
Overview of the tracing FUNCHON ..........o e e e e e st e e e e ee e e e annee s
Required system

List of MONItOring ItE@MS .........eeeiiiiiiccccirrrr e n e s ssnn e e s e e s mmn e e e e s s s mmmnnns

- SV2 Series User’s Manual -

21



onventions Used in This Manual

The following shows how pages are configured, and the symbols and terminology used in this Manual.

Page Configuration and Symbols

y2X8 Servo Ampli

ier Specifications

Specifications

This section describes the servo amplifier specifications.

= General specifications (by model)

Item |

Weight () | “g'yg

Specifications

Model (SV2-)| 005L2 | 010L2 | 020L2 | 040L2 | 075L2 | 100L2 | 150L2 | 200L2 | 300L2 | 500L2
Capacity (W) | 50 100
Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx.

08kg | 08ky  10kg | 16kg 44k

750 | 10k | 15k | 20k | 30k | 50k

16ks | 22kg | 27kg | 27kg 9

» General specifications (shared)

Item

Main
circuit

Voltage/ |(-15% to

Frequency | +10%)

SNOILYOIAI03dS 2 NOLLYHNOIENOD n

Overvoltage category
Control system

ambient humidity
Vibration resistance

3-phase (or single-phase ") 200 VAC to 240 VAC (-15% to +10%), 50/60 Hz
270 VDC to 324 VDG (-16% to +10%)

Single-phase, 200 VAC to 240 VAC (-15% to +10%), 50/60Hz

Input Control 270 VDC to 324 VDC'? (-15% to +10%)
power circuit
P Mtowatie | Man
frequency Within £5%
Control
fluctuation
circuit

i
3-phase full-wave rectification, IGBT PWM control, sinusoidal current drive system
22-bit serial encoder (absolute) communication,

Feedback Fuly closed control serial communication, analog feedback
Ambient operating -5°C to +60°C (no freezing) (Used at the derated value at +55°C or higher)
temperature
Storage ambient -20°C t0 +85°C (no freezing)
temperature
Operating/storage

95% RH max. (no condensation)

4.9 m/s? (conforms to JIS C60068-2-6)

Headline
Indicates the main content of the chapter.

Mid-heading
Mid-heading is the title that further classify the headline.

Sub-heading

Index/Chapter title. Indicates the related chapters.

% [Shock resistance 19.6 mis? (conforms to JIS C60068-2-27)
£ Degree of |IP20: SV2-005L2/010L2/020L 2/040L2/075L2/100L2/150L2
£ protection | IP10: SV2-200L2/300L.2/500L2
G | operating Pollution degree: 2 (inside control panel with IP54 or higher)
Use in the following environments.
atmosphere | Pollution p
Gogros. " Environment with no corrosive or flammable gas
« Environment where no water, oil or chemicals will splash on the unit
« Environment with no dust
Less than 2000 m above the sea level (Used at the derated value at more than 1000 m
Alitude
above the sea level)
Other No electrostatic noise, strong electric/magnetic fields, or radiation
ULICSA standard UL61800-5-1, CSA22.2 No.274
H Low-
H voltage | EN61800-5-1
3 e directive
£ ™9 ew enssoit Ciass A ENOTOUDS, ENG1O0D 04
£ EMS |EN61800-3, ENG1000-62
& |North American EMI £ part 15 B, I0ES-003. Class A
Regulation
e
g |Installation Base mounted installation
3
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4-3 Connecting the Main CircuitiControl Circuit Power Cables.

Procedures

Wiring the Main Circuit/Control Circuit and Motor Power Supply Connector

M DC power supply

Terminal SV2 Series servo amplifier
name 50W | 100W [200W | 400 W 750 W | 1.0kW | 1.5kW | 20 kW | 3.0 kW | 5.0 kW

Main circuit
terminal AWG16 AWG14 AWG10 AWGS

Control ciroit
torminal AWG16
Lct, Lez

Servo motor
terminais U, V, W
Protecive earth

terminal Awetd

AWG16 AWGH4 AWG10 AWGS

IM GNY STYNOIS H

‘The main circuit/control circuit and motor power supply connector consist of main circuit power supply terminals and
control power supply terminals.

For 2kW or greater servo amplifiers, screw terminals are formed as the main circuit power supply input terminals,
control circuit power supply input terminals, and motor connection terminals. Tighten the terminals securely with the
tightening torque from 1.0 to 1.2 N-m.

ONI

Follow these instructions when wiring the main circuiticontrol circuit and motor power supply

connector of the servo amplifier.

* Do not turn on the servo amplifier until wiring is completed, including the main circuit/
control circuit and motor power supply connector.

+ Remove the main circuit/control circuit and motor power supply connector from the servo
amplifier to connect wiring.

into each of the wi

insertion ports of the main circuit/control circuit and

rting a wire, be careful that the frayed core wire does not touch (short-circuit)
nearby wires.

« For servo amplifiers above 2kW, be sure to tighten all the screw terminals (including the
terminals not connected) according to the specified tightening torque.

M Wiring procedure

1 Remove the main circuiticontrol circuit and motor power supply connector from the servo amplifier.

2 strip the end of the wire used for connection.

Reference page/manual. The page or manual
containing the related information is indicated
here.

Operation illustration.

22

Refertol[]] "Wire Size", Page 4-6 Jfor the size of the wire to be used.

3 Use a tool to open the wire insertion port of the power supply connector.
o open the port, use one of the following two methods:

+ To use a spring opener supplied with the servo amplifier:

Reernce,) A spring opener from Tyco Electronics AMP (1981045-1) can aso be
used.

+ To use a commercially available flathead screwdriver:

Insert a commercially available flathead screwdriver (tip width: 3.0 to 3.5 mm)
into the port and open it

* Do not insert too far. Otherwise, this may cause damage to the connector.
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Terminology

This manual uses the following terminology excluding some instances.

Terminology

Explanation

Servo amplifier

Collectively referred to as SV2 series SV2-O000L2.

Servo motor

SV2 series is the overall system of SV2-MOOOONO (standard motor) and SV2-
BOOOOO (electromagnetic brake motor).

PLC

This refers to the overall system of programmable logic controller mounted in basic unit
or CPU unit.

Host equipment

This refers to PLC and other controllers which send operation commands to the servo
amplifier.

KV-XH16ML/XH04ML

Referred to as the MECHATROLINK-III compatible positioning/motion unit that can be
connected to our own programmable controller KV-7000 series.

MECHATROLINK-III

This refers to a type of motion LAN, which allows to build the motion control network with

servo motor inverter, step motor or 1/Os. It is omitted to "ML-III" in the tables in this Manual.

CCwW This refers to counterclockwise rotation from the output axis end of the servo motor.

Ccw This refers to clockwise rotation from the output axis end of the servo motor.

ABS Short for absolute encoder.

Servo lock This refers to the motor stop status when building position loop with position command 0.

Electromagnetic brake

This refers to the brake equipped on servo motor to perform hold function when powering
OFF.

Dynamic brake stop
(DB stop)

This refers to the stop method which make power terminal short-circuit of servo motor to
achieve emergency stop.

Free-run stop

This refers to the stop method of natural stop via frictional resistance during the motor
rotation without applying braking force to the servo motor.

Regenerative energy
(Regenerative power)

This refers to the rotation energy fed back to servo amplifier load (including servo motor).

Load moment of inertia

This refers to degree of rotation difficulty or degree of stop difficulty of the object. The
larger the load moment of inertia is, the larger the torque required by the object to begin
rotation, additionally, larger regenerative power will be generated at stop.

This refers to the characteristic to coordinate with the mechanical system, so response

Tuning characteristic of the servo amplifier may be optimized.

Gain This refers to parameter position control gain or speed control gain etc for adjustment of
follow-up relative to the commands.

Auto tuning This refers to a method of executing auto tuning.

Manual tuning

This refers to a method of executing manual tuning. SV2 series equipment are equipped
Gain search PRO (w/o higher-level command), Gain search PRO (w/ higher-level
command), Gain tuning PRO and other functions.
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BEFORE USING

This chapter describes the models and system configuration of SV2 series.

1-1 SV2 Series Configuration . . .......................... 1-2
1-2 SV2SeriesModel .. ........ .. . 1-4
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eVl SV2 Series Configuration

About SV2 Series

SV2 series is comprised of a servo amplifier and a servo motor and is an AC servo system allowing a servo amplifier to be
connected with its own dedicated cable alone by using MECHATROLINK-III, a motion field network.

For example, the following configuration can be considered to perform MECHATROLINK-IIl communication based control by
combining with the KV-7000 series positioning/motion unit KV-XH16ML/XHO4ML.

MECHATROLINK-III

positioning/motion unit
KV-XH16ML/XH04ML

-

SV2 series

2

MECHATROLINK-III

MECHATROLINK-III
peripheral equipment

0o
oo

Up to 16 units
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1-1 SV2 Series Configuration

Peripheral Equipment Configuration

The configuration of the SV2 series AC servo system and peripheral equipment is shown as follows.

@

1/0 connector 1/0 connector cable MECHATROLINK-III cable m
terminal block 8
Py

m

CcC

(26pin) KV-HC3 (26pin) RJ45 for atboth ends ~ RJ4S/IMI ion cabl Z
2o 0P-84402 (1m) connector at both ends conversion cable ®

OP-84403 (3m) Sv2-L[] SV2-L[JA

USB-mini cable
Analog monitor

cable EwEs=—EacD

OP-88007

OP-84408 Safety functions
cable
EdEl— [ I3
: Sv-sTCJ
Regenerative
resistor
Fully closed
module
OP-84399
OP-87073

Servo amplifier
SV2-11112: MECHATROLINK-III type

1 Encoder cable Replacement
Motor power cable battery
(No electromagnetic brakes)  (With electromagnetic brakes) Encoder cable Encoder cable
SV-C SV-D
y ¥ SV-E / batt
SV2-C1 sv2-D ovE (yf battery) OP-88006

Electromagnetic
brake*1

Servo motor

o~

s

SV-D

SV2-M 1111 Standard motor
SV2-BIIT11: Electromagnetic brake motor
Encoder type A: Absolute

Shaft type S: Straight K: with key

*1 When using SV2-100L2/150L2/200L2/300L2/500L2, the motor power cable, electromagnetic brake power cable
are supplied to each model.
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(¥4 SV2 Series Model

Model Series of Servo Amplifier

Models of servo amplifier are shown as follows.

Rated

005
010
020
040
075

Ol

SV2-005 L 2

utput Supply voltage
. 50W 100 : 1.0kW 2 : 200V

. 100W 150 : 1.5kW

- 200W 200 : 2.0kW Interface specification

. 750W 500 : 5.0kW

200V

Supply voltage | Rated output | Model of servo amplifier | Supported servo motor
50W SV2-005L2 SV2-0005A0
100W SV2-010L2 SVv2-0010A0
200w SV2-020L2 SV2-0020A0
400W SV2-040L2 SV2-0040A0
750W SV2-075L2 SV2-0075A0
1.0kW SV2-100L2 SV2-0100A0
1.5kW SV2-150L2 SV2-0150A0
2.0kwW SV2-200L2 SV2-0200A0
3.0kwW SV2-300L2 Sv2-0300A0

SVv2-00300A0 ™
5.0kwW SV2-500L2 SV2-00500A0

*1 Rated values depend on connected servo amplifier. [T] "2-3 Servo Amplifier Specifications”, Page 2-6.

Do not use with a combination other than the above mentioned one.

1-4
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1-2 SV2 Series Model

Model Series of Servo Motor

Servo motor models vary depending on the rated output, whether electromagnetic braking is provided, and the shaft

shape.

Models of servo motor are shown as follows.

SV2-M 005 A K

Type of servo motor J

Shaft type
M : Standard motor S : Straight
B : Electromagnetic brake motor K : With Key
Applicable capacity of servo amplifier Encoder type
005 : 50W 100 : 1.0kwW A : 22-bit ABS encoder
010 : 100W 150 : 1.5kW
020 : 200W 200 : 2.0kW
040 : 400W 300 : 3.0kW/5.0kwW
075 : 750W 500 : 5.0kW
Model Model/Applicable capacity of servo amplifier
Motor type Axis type Encoder 50w 100W 200W 400W 750W
Straight ABS SV2-M005AS | SV2-M010AS | SV2-M020AS | SV2-M040AS | SV2-MO75AS
Standard motor -
With key ABS SV2-M005AK | SV2-M010AK | SV2-M020AK | SV2-M040AK | SV2-MO75AK
Electromagnetic |Straight ABS SV2-BO05AS | SV2-BO10AS |SV2-B020AS |SV2-B040AS  |SV2-B075AS
brake motor With key ABS SV2-BO05AK | SV2-B0O10AK |SV2-B020AK |SV2-B0O40AK | SV2-BO75AK
Model Model/Applicable capacity of servo amplifier
Motor type Axis type Encoder | 1.0kW 1.5kW 2.0kWw 3.0kW 5.0kW
Straight ABS SV2-M100AS | SV2-M150AS | SV2-M200AS | SV2-M300AS ™ :xg'mgggﬁgﬁ
Standard motor SV2-M500AK
With ke ABS - - - - & i R
I y SV2-M100AK | SV2-M150AK | SV2-M200AK | SV2-M300AK SV2-M300AK'!
. « | SV2-B500AS
Straight ABS SV2-B100AS | SV2-B150AS | SV2-B200AS |SV2-B300AS .
Electromagnetic 9 SV2-B300AS ™
brake motor . « | SV2-B500AS
With ke ABS - - | | 1 .
y SV2-B100AK |SV2-B150AK | SV2-B200AK | SV2-B300AK SV2-B300AS™

*1
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1-2 SV2 Series Model

Option List

Option configuration of SV2 series are as follows.

Category Designation Model Notes
SV2-E3 Cable length 3m
SV2-E5 Cable length 5m
Standard cable
SV2-E10 Cable length 10m
SV2-E20 Cable length 20m
SV2-E3G Cable length 3m
. SV2-E5G Cable length 5m
Flexible cable
SV2-E10G Cable length 10m
Encoder cable SV2-E20G Cable length 20m
(For 50W to 750W) SV2-BE3 Cable length 3m
Standard cable oy Beg Cable length 5m
equipped with
battery SV2-BE10 Cable length 10m
SV2-BE20 Cable length 20m
. SV2-BE3G Cable length 3m
Flexible cable SV2-BE5G | Cable length 5m
equipped with
battery SV2-BE10G |Cable length 10m
SV2-BE20G |Cable length 20m
SV-E3A Cable length 3m
SV-E5A Cable length 5m
Standard cable
SV-E10A Cable length 10m
Encoder cable SV-E20A Cable length 20m
(For 1kW to 5kW) SV2-BE3A Cable length 3m
Standard cable o> BEEA ™ [Cable length 5m
equipped with
battery SV2-BE10A |Cable length 10m
SV2-BE20A |Cable length 20m
SV2-C3A Cable length 3m
SV2-C5A Cable length 5m
Standard cable
SV2-C10A Cable length 10m
SV2-C20A Cable length 20m
Cable
SV2-C3AG Cable length 3m
. SV2-C5AG Cable length 5m
Flexible cable
SV2-C10AG |Cable length 10m
Motor power cable SV2-C20AG |Cable length 20m
(For 50W/100W) Standard cable SV2-D3A Cable length 3m
with SV2-D5A Cable length 5m
electromagnetic SV2-D10A Cable length 10m
brake SV2-D20A Cable length 20m
. | SV2-D3AG Cable length 3m
Flexible cable with 5y 552 5™ Cable length 5m
electromagnetic
brake SV2-D10AG |Cable length 10m
SV2-D20AG |Cable length 20m
SV2-C3B Cable length 3m
SV2-C5B Cable length 5m
Standard cable
SV2-C10B Cable length 10m
SV2-C20B Cable length 20m
SV2-C3BG Cable length 3m
. SV2-C5BG Cable length 5m
Flexible cable
SV2-C10BG |Cable length 10m
Motor power cable SV2-C20BG |Cable length 20m
(For 200W/400W) Standard cable SV2-D3B Cable length 3m
with SV2-D5B Cable length 5m
electromagnetic SVv2-D10B Cable length 10m
brake SV2-D20B Cable length 20m
Floxibl o with SV2-D3BG Cable length 3m
exible cable with r'oy> eE G Cable length 5m
electromagnetic
brake SV2-D10BG |Cable length 10m
SV2-D20BG |Cable length 20m
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1-2 SV2 Series Model

Category Designation Model Notes
SV2-C3C Cable length 3m
SV2-C5C Cable length 5m
Standard cable 150> 510 | Cable length 10m
SV2-C20C Cable length 20m
SV2-C3CG Cable length 3m
Flexible cable SV2-C5CG Cable length 5m
SV2-C10CG |Cable length 10m
Motor power cable SV2-C20CG |Cable length 20m
(For 750W) Standard cable SVv2-D3C Cable length 3m
with SV2-D5C Cable length 5m
electromagnetic SV2-D10C Cable length 10m
brake SV2-D20C Cable length 20m
. ~|Sv2-D3CG Cable length 3m
Z:Zzt':’;‘fn‘;zt:zt:’:th SV2-D5CG | Cable length 5m
brake SV2-D10CG |Cable length 10m
Cable SV2-D20CG |Cable length 20m
SV-C3D Cable length 3m
Motor power cable Standard cable SV-C5D Cable length 5m
(For 1kW/1.5kW) SV-C10D Cable length 10m
SV-C20D Cable length 20m
SV-C3E Cable length 3m
Motor power cable Standard cable SV-C5E Cable length 5m
(For 2kW) SV-C10E Cable length 10m
SV-C20E Cable length 20m
SV-C3F Cable length 3m
Motor power cable Standard cable SV-C5F Cable length 5m
(For 3kW/5kW) SV-C10F Cable length 10m
SV-C20F Cable length 20m
. SV-D3D Cable length 3m
Electromagnetic brake power SV-D5D Cable length 5m
cable Standard cable 1oy H 10 Cable length 10m
(For 1kW to 5kW)
SV-D20D Cable length 20m
SV2-LA2 Cable length 0.2m
SV2-LA5 Cable length 0.5m
RU45 connector SV2-11 Cable length 1m
RJ45 connector SV2-L3 Cable length 3m
SV2-L5 Cable length 5m
SV2-L10 Cable length 10m
MECHATROLINK-IIl | MECHATROLINK-III cable SV2-L20 Cable length 20m
SV2-LA5A Cable length 0.5m
SV2-L1A Cable length 1m
RJ45 connector - |SV2-L3A Cable length 3m
IMI connector SV2-L5A Cable length 5m
SV2-L10A Cable length 10m
SV2-L20A Cable length 20m
OP-84402 Cable Iength 1m, single-end
1/0O connector cable 26 pin barbed wire -
OP-84403 Cable Iength 3m, single-end
barbed wire
Components for /0 IE;T;”;L:"OCK cable for 1/0 26 pin KV-HC3 Cable length 1m
connection of /0 connector 26 pin OP-84407
servo amplifier Terminal block for /O connector |26 pin OP-84411
. SV-ST1 Cable length 1m
Safety function cable
SV-ST3 Cable length 3m
Linear encoder connection cable SV-LN1 *2
Fully closed module SV-FC1
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1-2 SV2 Series Model

Category Designation Model Notes
. . OP-84399 Support 500, 50W to 1kW
Regenerative resistor 1
OP-87073 Support 20Q, 1.5kW
Analog monitor cable OP-84408 Cable length 1m
Lithium battery option OP-88006
c ) 4 der fmot For 50W/100W SV-CN1
onnector set for encoder /motor For 200W/400W | SV-CN2
power supply
For 750W SV-CN3
OP-87066 Angle connector
Connector set for encoder For 1kW to 5kW -
o OP-87065 Straight connector
Other servo amplifiers
OP-87064 Angle connector
For 1kW to 2kW -
Connector set for motor power OP-87063 Straight connector
supply For 3KWISKW OP-87071 Angl.e connector
OP-87070 Straight connector
OP-87068 Angl t
Connector set.for For 1kW to 5kW ng.e connector
electromagnetic brake OP-87067 Straight connector
Terminal kit For 2kW/3kW | SV-T1 Attached with SV2-200L.2/
300L2
USB-mini cable OP-88007 Cable length 2m

*1 2kW to 5kW can also be used depending on operational conditions. [T] "5-4 Regenerative Resistor Setting”,

Page 5-20.

*2  Can be connected with the Mitsutoyo linear encoder.
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CONFIGURATION &
SPECIFICATIONS

This chapter describes package contents, part names, functions and specifications of

SV2 series.

2-1 Check the Package Contents
2-2 Names and Functions of Parts
2-3 Servo Amplifier Specifications
2-4 Servo Motor Specifications
2-5 Dimensions

- SV2 Series User’s Manual -




SNOILYOIH103dS 8 NOILVHNOIANOD

y2¥ Bl Check the Package Contents

Take out servo amplifier and servo motor from the packing box, and verify that the following accessories are enclosed.
Please check the models and combination of the servo amplifier and motor.
[ "1-2 SV2 Series Model", Page 1-4

Packages Attached with the Product

The following accessories should be supplied together with the product. Please check if the accessories are complete.

m Servo amplifier

e Packages attached with the product

KEYENCE
[JMotor power supply [ICover for the full-closed
User’s Manual connector module connector
[IMain circuit/control circuit /Connector wiring lever USafety jumper
power supply connector connector

JMain unit [JUser’'s Manual

“Warning labels *Incorporated into the servo amplifier body when shipped

\, Point * The 2 kW and 3 kW servo amplifiers (SV2-200L2/300L2) include a terminal kit for the terminal
block.
» Servo amplifiers over 2 kW (SV2-200L2/300L2/500L2) use screw terminals, so connectors and
levers are not supplied.

e Nameplate

- BAMD, EEOMCATRBSHABERC L.

- FRBEABICE-YBRREDEER/ITVE LA

- WELEERRAS, HREUAERTRIE, / - FERYENEGRNTRPER.
- See the Instruction Manual before installation.

« Motor overtemperature protection is not provided.

- Consulter le manuel d’ instruction avant installation.

« Protection contre une température excessive du moteur non fournie.

BROBNGD. WEA T#6SLUNFELF, CHARGE 5 TRIFREHE
A WFBIMNENTE, / XHBIER 6 5900, DU CHARGE 4T (J
2 R BRE, DOMERERTR. AHBHER.
WARNING Risk of electric shock.Do not touch power terminals for 6 minutes
AVERTISSEVENT after turning power OFF or while CHARGE indicator is lit.
Risque de décharge électrique.Ne touchez pas bornes alim. durant
6 minutes qui suivent mise hors tension ou si témoin CHARGE allumé.
A BEIE, L-hYVICMSEITL, /| EOMERAN. AR,
C;i §0 Hot surface - risk of burn. Do not touch heatsink.
AT?EJ‘T\gN Surface chaude - risque de brilure.
Ne touchez pas le dissipateur thermique.
BEFP-ARERERITBE. / WREEDL.
Connect ground wire to terminal marked with this symbol.

Connectez le il de mise 4la terre a la borne repérée par ce symbole. I_ Model

AC SERVO SV2-005L.2 e

wan [P/H 2002400 1P 12 — T [INpUt power supply
INPUT 50/60Hz 3PHT8A |um

CONT.[1PH 200-240V 50/60Hz 0. 25A TEMPERATURE .
outpur|3PH 0-240V TPH-INPUT:3. 6A 488i1x2 -5t055°C =—— Operatmg temperature

0-500Hz _ 3PH-INPUT:5. 5A 750Mx2

o

e Motor output
\ D0

KEYENCE CORPORATION C E

1-3-14, Higashinakajima, Higashiyodogawa-ku,0saka,
533-8555, Japan MADE IN JAPAN MECHATROLINK

No. DO0143H095610004
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2-1 Check the Package Contents

m Servo motor
e Packages attached with the product

* 50W to 750W
0 Motor O User's Manual

KEYENCE

User's Manual

* 1kW to 5kW
0 Motor O User's Manual

IKEYENCE

User's Manual

e Nameplate
+ 50W to 750W

Model
Rated output

KEYENCE

AAAAA ! _ €
200V Ph.3
0.55A  250Hz GN us

'M} |— Rated speed

Ins. A/B | UL/CE

0.
000000000000000

QR

Rated torque

code KEYENGE CORPORATION —_— Maximum rotation speed
D0 MADE IN JAPAN
* 1kW to 5kW

PKEYENCE (Sv2-M100AS)— Model

AC SERVO MOTOR (0.85KW)—CORNT: Rated output
200 V. Ph.3

No. 69 A 125Hz

' 00090 (5,39 N-m) Rated torque
(Max. 3000 min” ) Rated speed
Ins. F L—unu—— Maximum rotation speed
KEYENCE CORPORATION

MADE IN JAPAN

Production monitored
Type Tested

- SV2 Series User’s Manual -
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2-2

Names and Functions of Parts

This section describes names and functions of each part of the SV2 series.

Part Names and Functions of the Servo Amplifier

When the front cover is open
I =3 t%Qf(w)

(20)
@1
[
i 12)

(13)
(14)

(15)
(16)

*For future function expansion. Do not remove the cover.

(17)
(18)

I

No. Name Function
(1) [Front cover -
(2) [Model Indicates the servo amplifier model.
Lights when the main circuit power supply is ON.
Caution: Even if the main circuit power supply is OFF, if there is any electrical
(3) |CHARGE charge remaining in the internal servo amplifier condenser it will stay lit.
When lit, do not touch the main circuit or motor terminal. Otherwise,
this may cause electric shock.
(4) |Main circuit terminal (L1, L2, L3) |Used to connect the main circuit power supply.
(5) |Control circuit terminal (L1C, L2C)|Used to connect the control circuit power supply.
Used to connect the external regenerative resistor.
Regenerative resistor connection |*Terminal B1/@ is used as the main circuit power supply terminal when using a
(6) |[terminal DC power supply.
(B1/®, B2, B3) * B2 and B3 are shorted on the 750 W to 5 kW models. (There is an internal
regenerative resistor)
Used to connect the DC reactor.
(7) |DC reactor (@1, @2) * @2 is used as the main circuit power supply terminal when using a DC power
supply.
(8) @ Do not wire this terminal.
9) S(Srv\c; r\r/]vc;tor terminal Used to connect the motor power cable (power line).
(10) |Protective earth terminal Earth terminal to prevent electric shocks. Be sure to connect the earth cable.
(11) MECHATRO.LINK_IH Used to connect to apparatus compatible with MECHATROLINK-III.
communication connector
(12) |USB connector Connect to the computer.
(13) |[I/O connector Used to connect to sequence I/O signals.
(14) Egrlz:é?;fd module Used to connect full-closed modules.
(15) S;’ncr)]égos:gnm safety Used to connect safety devices.
(16) |Encoder connector Used to connect to the encoder in the servo motor.
(17) |DIP switches Used for MECHATROLINK communication No. of bytes settings.
(18) |Rotary switches For setting up the MECHATROLINK station address
POWER Lights when the control power source is ON.
(19) it(?it:u;cl)‘rED CONNECT Lights when a CONNECT command is successfully received.
LINK1, LINK2 Lights when communicating with MECHATROLINK.
Connecting the analog monitor with a special cable (peripheral) allows the motor
(20) |Analog monitor connector rotation speed or torque command value to be monitored as analog output

voltage.

(1)

Panel display section

A seven-segment LED displays the servo status.

D:] "A-4 How to Check the Panel Display", Page A-24

2-4
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Name and Function of Each Part of the Servo Motor

m Standard motor

2-2 Names and Functions of Parts

+ 50W to 750W

* 1kW to 5kW

m Electromagnetic brake motor

* 50W to 750W

* 1kW to 5kW

No.

Name

Function

M

Connector for motor power
cable™

To connect motor power cables. Protective sealing strips (covers for 1TkW to 5kW
servo motors) are attached at ex-factory.

)

Mounting hole

To mount the servo motor. (2 holes for 50W and 100W servo motors, 4 holes for
200W to 5kW servo motors)

®)

Output shaft

Rotating axis of the servo motor. Including straight shaft and shaft with key.

4)

Encoder cable connector

To connect encoder cables. Attached with a cover at ex-factory.

(®)

Encoder

Built-in encoder.

(6)

Electromagnetic brake cable
connector !

To connect electromagnetic brake cables. Attached with a cover at ex-factory.

™)

Electromagnetic brake

Built-in electromagnetic brake.

®)

Flange

The surface on the machine for mounting a servo motor.

*1

For 50W to 750W electromagnetic brake motors, the electromagnetic brake cable connector and the motor
power cable connector are integrated.

- SV2 Series User’s Manual - 2-5

SNOILYDIID3dS 8 NOILYHNDIANOD m



SNOILYII03dS ® NOILYHNDIANOD u

2% 8 Servo Amplifier Specifications

This section describes the servo amplifier specifications.

Specifications

m General specifications (by model)

Item Specifications
Model (SV2-)| 005L2 010L2 020L2 040L2 075L2 100L2 150L2 200L2 300L2 500L2
Capacity (W) 50 100 200 400 750 1.0k 1.5k 20k 3.0k 5.0k
Weight (kg) Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx. | Approx.
0.8 kg 0.8 kg 0.8 kg 1.0 kg 1.6 kg 1.6 kg 2.2 kg 2.7 kg 2.7 kg 4.4 kg

m General specifications (shared)

Item Specifications
Main 3-phase (or single-phase”) 200 VAC to 240 VAC (-15% to +10%), 50/60 Hz
circuit 270 VDC to 324 VDC? (-15% to +10%)
Voltage/ (-15% to
Frequency | +10%) Single-phase, 200 VAC to 240 VAC (-15% to +10%), 50/60Hz
Input Control 270 VDC to 324 VDC™? (-15% to +10%)
power circuit
| -
SUPPY! Allowable Z'f(‘:'ﬂw
frequency Within £5%
) Control
fluctuation o
circuit

Overvoltage category

Control system

3-phase full-wave rectification, IGBT PWM control, sinusoidal current drive system

Feedback

22-bit serial encoder (absolute) communication,
Fully closed control serial communication, analog feedback

Ambient operating

-5°C to +60°C (no freezing) (Used at the derated value at +55°C or higher)

temperature

Storage ambient -20°C to +85°C (no freezing)
temperature

Opeljatlng/stqrgge 95% RH max. (no condensation)
ambient humidity

Vibration resistance

4.9 m/s? (conforms to JIS C60068-2-6)

E Shock resistance 19.6 m/s? (conforms to JIS C60068-2-27)
g Degree of [IP20: SV2-005L2/010L2/020L2/040L2/075L2/100L2/150L2
£ protection |IP10: SV2-200L2/300L2/500L2
& Operating Pollution degree: 2 (inside control panel with IP54 or higher)
. Use in the following environments.
atmosphere Zgglgli,:n . Environment witg no corrosive or flammaple gas .
» Environment where no water, oil or chemicals will splash on the unit
* Environment with no dust
Altitude Less than 2000 m above the sea level (Used at the derated value at more than 1000 m
above the sea level)
Other No electrostatic noise, strong electric/magnetic fields, or radiation
UL/CSA standard UL61800-5-1, CSA22.2 No.274
E Low-
< CE vgltage EN61800-5-1, EN50178
» . directive
g |marking EMI EN55011 Class A, EN61800-3, EN61000-6-4
% EMS EN61800-3, EN61000-6-2
< |North American EMI | oo part 15 B, ICES-003. Class A
Regulation
o
‘5 Installation Base mounted installation
n
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2-3 Servo Amplifier Specifications

Item Specifications
Safely a1 function (STO/EN61800-5-2)
functions
Safety SIL 3/EN61508, SIL CL 3/EN62061,
parameters | PL e (Category 3)/EN ISO13849-1:2015
Response 8ms (max.)
time

Safety Functions

STO1 and STO2: Base block signals to the power module
Internal impedance: 4.7 kQ

Input Voltage range at which operation is possible: +24 V £20%
Maximum delay time: 8 ms
(Time until the motor current is shut off after STO1 and STO2 has been powered off)
EDM: Monitor the state of the built-in safety circuit (fixed output)
Maximum allowable voltage: 30 VDC
Output Maximum allowable current: 50 mA DC
Maximum voltage drop when powered on: 1.5V
Maximum delay time: 8 ms
(Time until EDM changes after STO1 and STO2 changed)
g‘;’;’\'&‘:ﬂ'e EN61800-5-2, EN 1SO13849-1:2015, EN61508, EN62061, EN60204-1, EN61326-3-1

Protective functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Minimum insulation resistance

1 MQ min. with 500 VDC insulation resistance tester

Insulation withstand voltage

1500 VAC min. (between primary side and ground)
3000 VAC min. (between primary and secondary side)
350 VAC: between secondary circuit and earth

*1 Single-phase supplies can only used for SV2-005L2, SV2-010L2, SV2-020L2, SV2-040L2, and SV2-075L2.

*2  To use DC power source input, set "*AC/DC power source" to "DC".

m Derating specifications

When using a servo amplifier in an surrounding air temperature of 55°C to 60°C, or when using it at an altitude of
1000 m to 2000 m, refer to the derating ratios below.

e SV2-005L2/010L2/020L2/040L2

80%1 ________ 4-N

£100%] £100%-

5 80%)_ . _____ =N 3

E I =

3 : S

2 | £

£ oy : £ o

i o f E °
5°C 55°C 60°C Om

Ambient operating

e SV2-075L2/100L2/150L2/200L2/300L2/500L2

temperature

1000m 2000m

Altitude

5 100% 5100%
3 ! 3
E ! E
3 : 3
2 I 2
3 : 3
2 0% : 2 0%
-5°C 55°C 60°C Om

Ambient operating
temperature

1000m 2000m
Altitude

- SV2 Series User’s Manual -

Effective output current

Effective output current

100%-
64%-
0%
-5°C 55°C 60°C
Om 1000m 2000m

Surrounding air

temperature or altitude

0%

-5°C 55°C 60°C

Om 1000m 2000m
Surrounding air

temperature or altitude
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2-3 Servo Amplifier Specifications

Power Supply/Current Capacity and Power Loss

Output ilt-i
Main Maa;('i):ri'n:(;n :t?;‘:ﬁ; curant Main ?:;:: Control | L. In::):::rl;a::d Inrush current*
circuit | "0 Model capacity (Arms) circuit | erative | circuit power : :
power | . hacity (VA) per | Contin-| Maxi- | POWer | resistor | power | )| Main | Control | Main | Control
supply W) unit ous | mum loss (W) | power | loss (W) circuit | circuit | circuit | circuit
oss (W) (Arms) | (Arms) (A) (A)
50 SV2-005L2 200 0.66 2.1 5.1 221 04
100 SV2-010L2 300 0.91 3.2 7.3 24.3 0.8
200 SV2-020L2 500 1.6 5.9 13.5 ) 17 30.5 1.3
3- 400 SV2-040L2 1000 2.8 9.3 24.0 41 25 0.2
phase 750 SV2-075L2 1600 5.5 16.9 43.8 s 68.8 4.1 34
200 1.0k SV2-100L2 2300 7.6 17 53.6 78.6 5.7
VAC 1.5k SV2-150L2 3200 11.6 28 65.8 10 97.8 7.3
20k SV2-200L2 4000 18.5 42 111.9 16 22 149.9 10 0.25 34
3.0k SV2-300L2 5900 19.6 56 113.8 151.8 15
5.0k SV2-500L2 7500 329 84 263.7 36 27 326.7 25 0.3 68
Single- 50 SV2-005L2 200 0.66 21 5.1 221 0.8
phase 100 SV2-010L2 300 0.91 3.2 7.3 ) 24.3 1.6
200 200 SV2-020L2 600 1.6 5.9 13.5 17 30.5 24 0.2 34
VAC 400 SV2-040L2 1200 2.8 9.3 24.0 41.0 5.0
750 SV2-075L2 1900 5.5 16.9 43.8 8 68.8 8.7
50 SV2-005L2 200 0.66 2.1 4.4 16.4 0.5
100 SV2-010L2 300 0.91 3.2 5.9 12 17.9 1
200 SV2-020L2 600 1.6 59 9.8 21.8 1.5
400 SV2-040L2 1000 2.8 9.3 17.5 29.5 3 0.2
270 750 SV2-075L2 1600 5.5 16.9 30.7 447 4.9 34
- 14 34
VDC 1.0k SV2-100L2 2300 7.6 17 38.7 52.7 6.9
1.5k SV2-150L2 3200 11.6 28 55.8 15 70.8 "
20k SV2-200L2 4000 18.5 42 82.7 16 98.7 14 0.25
3.0k SV2-300L2 5900 19.6 56 83.5 99.5 20
5.0k SV2-500L2 7500 32.9 84 146.2 19 165.2 34 0.3 68

*

When used at the current capacity above, incoming current duration is 20 ms or less.

Performance Specifications

Specifications

1:5000 (Under the condition when rated torque is greater than or equal to load torque)

+0.01% max. with a load fluctuation from 0 to 100% (at rated rotation speed)

0% with the rated voltage fluctuation of +10% (at rated rotation speed)

Item
Speed control range
When load
fluctuates
Speed When main circuit
fluctuation | voltage fluctuates
rate When ambient

Performance

temperature
fluctuates

+0.1% max. at an ambient temperature between 0 and +50°C (at rated rotation
speed)

Torque control accuracy
(repeatability)

+1%

Speed frequency response
frequency

2.6kHz

Dynamic brake

Operates when main circuit power is off, during servo alarm, when servo is off,during
limit switch detection (LSP/LSN), and during forced stop detection (FSTOP)

Regenerative resistor

Built-in regenerative resistor: 50W to 400W: N/A
750W to 5.0kW: Available
External regenerative resistor: OP-84399 (50W to 1.0kW), OP-87073 (1 .5kW*1)

Panel function

Seven-segment LED
Rotary switch x 2 (16CH)
Dip switch x 1 (4CH)

Display function

Status LED indicator

CHARGE : For checking main power supply input (orange)
POWER : For checking control circuit power supply input (green)
CONNECT : For checking connections (green)

LINK1 and LINK2 : For checking MECHATROLINK communication (green)

Aucxiliary function

Gain control, alarm history, Z-phase search, etc.

*1

2-8

It may be usable for 2 kW, 3 kW and 5kW servo amplifiers depending on the operating conditions.
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2-3 Servo Amplifier Specifications

I/0 Specifications

m Sequence input signal

Specifications

Item ‘ Circuit High-speed input General input
No. of inputs 3 inputs 4 inputs
Maximum input voltage 28.8 VDC
Input rated voltage 24 VDC
Minimum ON voltage 19 vDC
Maximum OFF current/voltage 0.6 mA ‘ 0.3 mA

Common method

7 inputs/1 common (a single terminal) (bi-directional)

Input time constant

250 ps, 500 ps, 1 ms, 2.5 ms, 5 ms, 10 ms
* When external latch signals 1 to 3 (EXT1, EXT2, EXT3) are assigned for function
assignment, input time constants will be 0.

Input current

4.5mA \ 3.7 mA

Input impedance

Approx. 4.7 kQ

Assignable input signals

Assignment and logical setting of all signals is possible.

Forced stop (FSTOP), External latch signal 1 to 3 (EXT1, EXT2, EXT3)

Origin return deceleration switch (DEC), forward limit switch (LSP), reversal limit
switch (LSN), forward torque limit selection (PTL), reversal torque limit selection
(NTL)

m Sequence output signal

Item

Specifications

No. of outputs 4 inputs

Output form Transistor NPN output
Rated load 30 VDC/50 mA
Leakage OFF current 0.1 mA

Residual voltage at ON 1.5 VDC max.

Common method

Independent common

Assignable output signals

Excluding the ALARM signal, assignment and logical setting of all signals is possible.
Alarm (ALARM), in-position (INPOS), speed match (VCMP), zero speed detection
(ZSP), ready to operate (RDY), Torque limit enable (TLM), speed limit enable (VLM),
electromagnetic brake timing (BRAKE), warning (WARN), near positioning (NEAR)

m Analog feedback input signal

Item Specifications
Maximum input voltage 12V
Accuracy +1% of F.S.
Resolution +12 bits
Input impedance 30 kQ

m Encoder frequency division pulse output signal

Item Specifications
Output form A phase (A+/A-), B phase (B+/B-), Z phase (Z+/Z-): Differential line driver output
Line driver SN75ALS174(T.1.) or equivalent
Output frequency 1.6Mpps (2-phase and 4-multiplication, 6.4 MHz equivalent)*

*

= Analog monitor output

The division ratio can be set to any value using parameters.

Item Specifications
No. of channels 2ch
Output range +10 V (linearity valid range + 8 V)
Resolution 16 bits
Conversion accuracy +20 mV (typ.)
Allowable maximum load current +10mA
Conversion speed 1.2 ms (typ.)

- SV2 Series User’s Manual - 2-9

SNOILYOI4I1D3dS 8 NOILYHNOIANOD m



SNOILYII03dS ® NOILYHNDIANOD u

2-3 Servo Amplifier Specifications

2-10

Communication Specifications

Item

Specifications

Communication
protocol

MECHATROLINK-I1I

Station address

03H to EFH (Max. No. of connectable slave stations: 62)

Transmission speed

100 Mbps

Transmission cycle

125 ps, 250 ps, 500 ps, 750 ps, 1 ms to 4 ms (multiples of 0.5 ms)

Communication cycle

From transmission cycle x 1

No. of bytes

MECHATROLINK-III transmitted

32 bytes per station, 48 bytes per station

communication Transmission medium,

cable

Category 5e standard STP cross cable

Operation
specification

Position/speed/torque control

Command input

MECHATROLINK-III command
(Sequence, motion, monitoring, adjustments, etc.)

Maximum *q
o ) 50 m

transmission distance

Connection device Computer

Communication

USB communication standards

Conforms to USB 2.0

Function

Status display, parameter setting, tuning, etc.

*1 When the distance is 30 m or greater, double-

Overload Protection Characteristics

The following are overload detection level characteristics when the ambient temperature around the motor is 55°C

under the hot start conditions.

When the detection time is reached, the "Overload (Peak)" Alarm (710) or "Overload (Continuous)" Alarm (720) is

issued.

For the actual overload level, a detection level lower than the respective overload protection characteristics of the

wire a ferrite core (OP-84409) to both ends.

connected servo amplifier and servo motor supersede.

m Servo amplifier overload protection characteristics

10000

1000

H

|

750 W or above
100 %

Detection time (sec)

10 400 W or

E below

Instantaneous

maximum

output current

100 200 230

(Continuous output current) Output current
(Continuous output current ratio)

(%)

e o
Continuous out- * 100%

put current
(Instantaneous
maximum output
current)
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278 Servo Motor Specifications

This section describes the SV2 series servo motor specifications.

General Specifications
e 50 Wto 750 W

Model type Specifications
Standard motor SV2-MO05A[1 | SV2-MO10A1 | SV2-M020AT | SV2-M040A[1 | SV2-MO75A
Model i
?ﬁg[omagnet"’ brake SV2-B005A’1 | SV2-BO10A" | SV2-B020A | | SV2-BO40A | | SV2-BO75A"
Compatible servo amplifier (SV2-) SV2-005L2 | SV2-010L2 | SV2-020L2 | SV2-040L2 | SV2-075L2
Rated output [W] 50 100 200 400 750
Rated torque [N-m]’" 0.159 0.318 0.637 1.27 2.39
Momentary maximum torque [N-m] 0.557 1.1 2.23 4.46 8.36
Rated current [Arms] 0.55 0.85 1.6 2.5 4.4
Instantaneous maximum current [Arms] 2.0 3.1 5.8 9.3 16.9
Rated rotation speed [min'1] 3000
Maximum rotation speed [min'1] 6000
Torque constant [N-m/Arms] 0.316 0.413 0.444 0.544 0.584
PR— 4 2

\Sgltl?ezs”}ﬁm:r::t?eesn;s[ )i(nlI(i)catlég{rrlne Lalues for 0.0395 0.0659 0.263 0.486 1.59

p ) (0.0475) (0.0739) (0.333) (0.556) 1.77)
an electromagnetic brake motor.
Valuesm parentneses ndiate he vaues or | 040 | 183|184 | @1 s
an electromagnetic brake motor. ’ ’ ’ ’ ’

2
\F/{:Itfgse}Egr:grse%?t?gs[éz(:fdi]cate the values for 40200 48200 24200 26100 15000
) (33400) (43000) (19100) (22800) (13500)

an electromagnetic brake motor.

Excitation method

Permanent magnet

Encoder Resolution 22 bits
for position/speed
detection Type Absolute type (ABS)

Enclosure rating

Fully closed, self-cooling, IP67 standard (excluding connectors and shaft
penetration parts)

Ambient operating

0°C to +60°C (Used at the derated value at +40°C or higher)

temperature
Ambient storage o R
temperature -20°C to +60°C
; Opel_'a_tmg/storage ambient 20%RH to 80%RH (no condensation)
Environment humidity

Operating atmosphere

Indoors (no corrosive gas, flammable gas, oil mist, or dust)

Altitude

Max. 2000 m (can be used under reduced ratings at 1000 m or above)

Vibration class

V15

Vibration resistance

49 m/s? (3 directions: up/down, left/right, and forward/backward), with the
servo motor flange used as the reference surface

Shock resistance

490 m/s? with the servo motor flange used as the reference surface, twice

Insulation class

UL: Class A, CE: Class B

Minimum insulation resistance

10 MQ min. with 500 VDC insulation resistance tester

Allowable insulation withstand voltage

1500 VAC for 1 minute

UL/CSA standards UL1004-1, UL1004-6, CSA C22.2 No.100
Low-voltage | £\50034.1, ENG0034-5
directive
Applicable CE
stz‘rzdard marking |EMI EN55011 Class A, EN61800-3, EN61000-6-4
EMS EN61800-3, EN61000-6-2
North American EMI FCC Part 15 B, ICES-003. Class A
Regulation
Ratio of allowable load to moment of inertia 35 times 15 times 10 times 12 times
. Standard motor 0.3 0.4 0.8 1.1 2.2
Approximate -
weight [kg] Electromagnetic brake 0.6 0.7 14 17 28
motor ’ ' ’ ' ’
*1 Rated torque is the continuous allowable torque value in the following conditions:
* Ambient temperature: 40°C
* The aluminum heat sink to be attached (the section to which it is attached to the motor)
50 W and 100 W: 200 x 200 x 6 [mm]
200 W to 750 W: 250 x 250 x 6 [mm]
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2-4 Servo Motor Specifications

e 1.0kW to 5.0kW

SNOILYII03dS ® NOILYHNDIANOD H

Model type Specifications

Standard motor SV2-M100A ) | SV2-M150A11 | SV2-M200A SV2-M300A[ SV2-M500A(
Model i

E::ﬁg%f:ﬁgpet'c SV2-B100A" | SV2-B150A" | SV2-B200A | SV2-B300A | SV2-B500A
Compatible servo amplifier (SV2-) | SV2-100L2 | SV2-150L2 | SV2-200L2 | SV2-300L2 | SV2-500L2 | SV2-500L2
Rated output [W] 0.85 1.3 1.8 24 2.9 4.4
Rated torque [N-m]’" 5.39 8.34 1.5 15.1 18.6 28.4
M‘?n"q‘]e”tary maximum torque 14.2 23.3 287 451 54.0 71.6
Rated current [Arms] 6.9 10.7 16.7 19.6 23.8 32.8
{R?;[ﬁg]taneous maximum current 17 28 42 56 70 84
Rated rotation speed [min'1] 1500
Maximum rotation speed [min‘1] 3000
Torque constant [N-m/Arms] 0.859 0.891 0.748 0.848 0.848 0.934
Rotor inertia moment [x 10 kg/mz]
Values in parentheses indicate the values 128 ;gg gg? ggg ggg %i
for an electromagnetic brake motor. (16.0) (22.0) (28.1) (53.9) (53.9) (75.4)
Rated power rate [kW/s]
Values in parentheses indicate the values fgg g?g ‘51(7)? jgg gig 12)3
for an electromagnetic brake motor. (18.2) (31.6) (47.1) (42.2) (64.2) (107)
Rated angle speed [rad/sz]
Values in parentheses indicate the values gg?g g;gg 2338 gggg gggg gg;g
for an electromagnetic brake motor. ( ) ( ) ( ) ( ) ( ) ( )

Excitation method Permanent magnet

Encoder Resolution 22 bits

for position/

speed Type Absolute type (ABS)
detection

Enclosure rating Fully closed, self-cooling, IP67 standard (excluding connectors and shaft penetration parts)

Ambient operating 0°C to +60°C (Used at the derated value at +40°C or higher)

temperature
Ambient storage o o
temperature -20°C 1o +60°C
Operating/storage o o )
ambient humidity 20%RH to 80%RH (no condensation)
Environment [ ;
perating . S
atmosphere Indoors (no corrosive gas, flammable gas, oil mist, or dust)
Altitude Max. 2000 m (can be used under reduced ratings at 1000 m or above)
Vibration class V15
Vibration 49 m/s? (2 directions: up/down and left/right) and 24.5 m/s? (forward/backward), with
resistance the servo motor flange used as the reference surface

Shock resistance  |490 m/s? with the servo motor flange used as the reference surface, twice

Insulation class F Class

Minimum insulation resistance 10 MQ min. with 500 VDC insulation resistance tester

Allowable insulation withstand 1500 VAC for 1 minute

voltage
UL/CSA standards |UL1004-1, UL1004-6, CSA C22.2 No.100
Low-
voltage | EN60034-1, EN60034-5
Applicable CE y directive
standard marking | gy EN55011 Class A, EN61800-3, EN61000-6-4
EMS EN61800-3, EN61000-6-2

North American

EMI Regulation FCC Part 15 B, ICES-003. Class A

Allowable load inertia moment ratio 5 times 3 times 5 times
. Standard motor 55 71 8.6 13.5 17.5
Approximate -
weight [kg] | Electromagnetic 75 9.0 1.0 19.5 235
brake motor ’ ’ ’ ’ '

*1 Rated torque is the continuous allowable torque value in the following conditions:
* Ambient temperature: 40°C
» The iron heat sink to be attached (the section to which it is attached to the motor)
1 kW to 2 kW: 400 x 400 x 20 [mm]
3 kW to 5 kW: 550 x 550 x 30 [mm]
2-12
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2-4 Servo Motor Specifications

e Using the servo motor at operating ambient temperature of 40°C or greater

The servo motor ratings are the continuous allowable values for use at operating ambient temperature of up to 40°C.

When using the servo motor at ambient temperature at operating ambient temperature of 40°C or greater, refer to the
derating ratios as shown in the following charts.

120 T T 120 —T T T T 120
sv2-[Jo10[] SV2-[102001J0400])
S 100 S 100 / g 100
o 80 o 80 g 8
® >\ ® /\ \ ® sv2-100L 11500
S a0 S 60 7 o 00[sv2-T2000 \
2 SV2-L 10050 2 sv2-Jo750] \ o
i 40 B 40 g 40
8 20 8 20 8 2
196710 20 30 40 50 60 70 0010 20 30 40 50 60 70 99 10 20 30 40 50 60 70
Operating ambient Operating ambient Operating ambient
temperature (°C) temperature (°C) temperature (°C)
120 —_—
R SV2-[1300[ 1/ 1500(]
x 100
L2 80
o
> 60
£
T 40
2 \
o 20

0

0 10 20 30 40 50 60

Operating ambient
temperature (°C)

The maximum ambient operating temperature is 60°C.

Be sure to use servo amplifier and servo motor combinations in conditions which satisfy the derating
specifications for each device.

The derating ratio is intended for conditions in which the average rotational speed is equal to or

lower than the rated rotational speed. When the average rotational speed exceeds the rated speed,
contact our sales office.

e Using the servo motor at 1000 m or higher above the sea level

The servo motor ratings are the continuous allowable values for use at 1000 m or lower above the sea level.
When using the servo motor at 1000 m or higher above the sea level, air-induced heat discharge effects are lowered.
Refer to the derating ratios shown in the charts below.

120 120 120
Sv2-{J020/Jo40]
= 100 = 100 =~ 100
s Py s s
o 80 o 80 \\ o 80
® SV2-1005. /10100 ® ®
=60 = =60 sv2-LJo75] = 60— sv2-1100C)/11500] 1
2 2 2 Sv2-12000]
§ 40 *@' 40 *@ 40
8 20 8 2 8 2
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m) Altitude (m)
120
SV2-[13000 /15000

= 100
X
o 80
% N
S 60
(2]
£
§ 40
8 20

0
0 500 1000 1500 2000 2500

Altitude (m)

» The derating ratio is intended for conditions in which the average rotational speed is equal to or

The height above sea level is 2000 m.

Be sure to use servo amplifier and servo motor combinations in conditions which satisfy the derating
specifications for each device.

lower than the rated rotational speed. When the average rotational speed exceeds the rated speed,
contact our sales office.
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2-4 Servo Motor Specifications

Torque - Rotational Speed Characteristics

e 50W to 750W

SV2-MOO05A SV2-M010AD SV2-M020A(
0.75 1.25 2.5
£ 06 T ~IN T2
Z z N é
2 0.45 5 2 0.75 5 o 15 B
g 0.3 g 0.5 g 1
= = =
0.15 AT 025 [~ — 0.5 A —
0
01234567 01234567 ® v 1234567
Rotational sp?ed Rotational speed Rotational spt13ed
(x1000min~") (X1000min'1) (x1000min™")
SV2-M040A SV2-M075A0
5 10
5 4 - :\ £ 8 : Use region for continuous use
Z N z . .
jg’ 3 S S 6 5 ; Short-term operation region
=
g 2 o 4 - -
° S — Solid line: 3-phase, 200 V is input
1 2
0 A [ 0 A [ .--- Dotted line: single phase, 200 V
0123 4586 7 0123 45867 is input
Rotational speed Rotational speed
(x1000min’") (x1000min™")
e 1.0kW to 5.0kW
SV2-M100A" SV2-M150A SV2-M200A[
15 25 30
—_ N —_ —_
E 12 N E 20 \ E 24 \\
Z B Z B Z 18 B
g ° g 15 3
5§ 6 g 10 g 12
o o o
= A = =
3 - 5 A . A
000.51 152 25 3 35 000.51,'1.522.533.5 00 05115225335
Rotational speed Rotational _Sp_$9d Rotational speed
(x1000min’") (x1000min™") (x1000min™")
SV2-M300A SV2-M500A
60 75
= N
— 1S N . .
E 48 ey > 60 S S [A]: Use region for continuous use
P4 hS ~
< 36 < o 45 . X
) o4 B & 30 1 Short-term operation region
o o
g ° e .
) PP i o Bt o S 15 A - — (Solid line): Input with 3-phase, 200 V
0 A Ay S S N N (LS (Dotted line): When ¢
005115225335 005115225335 ombined with SV2-300L2
Rotational speed Rotational speed
(x1000min") (x1000min’")

\.  Point » Characteristics in the operation region for short time operation vary depending on the power
supply voltage.
+ If the motor's power supply cable exceeds 20 m, the operation region for short time operation
becomes smaller due to a great drop in voltage.
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2-4 Servo Motor Specifications

Electromagnetic Brake Specifications

Model SV2-B005A( SV2-B010A( SV2-B020A( SV2-B040A( SV2-B075A(
Capacity [W] 5.5 55 6 6 6.5
Rated voltage 24 VDC +10%

Rated current [A]

(@20°C) 0.23 0.23 0.25 0.25 0.27
Holding torque 0.159 0.318 0.637 127 2.39
[N-m]

Release time [ms] 60 60 60 60 80

Operating time

[ms] 100 100 100 100 100

Model SV2-B100A[ SV2-B150A( SV2-B200A[ SV2-B300AT SV2-B500AT]
Capacity [W] 10 10 10 18.5 18.5
Rated voltage 24 VDC 0% to +10%

Rated current [A]

(@20°C) 0.41 0.41 0.41 0.77 0.77
Holding torque 12.7 196 19.6 43.1 43.1
[N-m]

Release time [ms] 100 100 100 170 170
Operating time 80 80 80 100 100

[ms]

Electromagnetic brake release/operating times differ according to the discharge circuit.

\, Point

energized state as an electromagnetic brake backlash occurs.
Backlash: 1.5° or below (when shipped)
* The servo motor with an electromagnetic brake may generate braking sound due to the brake
rotating disc while accelerating, stopping, or operating at a low speed.

* The servo motor with an electromagnetic brake has a slight play even during the non-
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2-4 Servo Motor Specifications

Overload Protection Characteristics

The following are overload detection level characteristics when the ambient temperature around the motor is 40°C
under the hot start conditions.

When the detection time is reached, the "Overload (Peak)" Alarm (710) or "Overload (Continuous)" Alarm (720) is
issued.

m Servo motor overload protection characteristics
e 50 Wto 750 W

10000
__ 1000
2 otation speed
g T T 10 min™ or more T T T T T T T
z 100 \
K] =,
©
Qo
Q
8 10 LD
E Rotation speed
= Below 10 min™ _——— -
4, LLITTTTTTTT T

0 50 100 150 200 250 300 350
Torque command (expressed as rating)
(%)

e 1 kW to 2 kW e 3 kW to 5 kW
10000 : 10000 .
f
1000 . 1000
) S z =
Q (]
£ E
S q S
§ 100 N 5 100 s
B B 5 X =
g [0150A0 7 £ N [1300A 1 ]
a o N
10 A 10
O100AO
200A00 T 01500A0
; LILLL1T] ; [TTTTTTI
0 50 100 150 200 250 300 0 50 100 150 200 250 300

Torque command (expressed as rating)

Torque command (expressed as rating) %)
0

(%)

The above mentioned overload protection characteristics do not guarantee continuous

operation with an output of 100% or more.
Use the motor so that the actual torque is within the range of the operation region for

continuous operation shown in "Torque — rotation Speed Characteristic".
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y2L8 Dimensions

m Servo amplifier

SV2-005L2 .
UUIJ DDUD
SV2-010L2 :@ HHHHHBBQ ““”
D i
SV2-020L2 I T _
2-05
[ g _
External shape I
] ?cl Terminal: -
two types
Grounding
‘ ] terminal L
2-M4 screw 1—
25 l 1Méinting pitch) 4é J 4)
45
Details of mounting holes
Unit: mm
SV2-040L2
I][”]I]”UUI]DDD 00000000 —
o: °
(L =Y. 200000
2-@5
30
i |
. External shape i
EEE E HHH
=3 Terminal: 5
two types
Grounding
"T‘_ terminal
st 2-M4 screw ﬁf
| (M6unting pitch) /.45 “)
Details of moﬁnting holes
Unit: mm
SV2-075L2 00000 0000000000
SV2-100L2 ﬁ []U[]E][]ll]] 00000
a
Duad[ll]l]l]l]n[][][][J[J[J[J[J[]I]I][][][][][][J
l [<_T00000(aagoanoaaoage—}—
ﬁ Air flow o
3-@5
E 2 —ao —f—
|
_ External shape @ @
“ é ) Terminal: i A
—— e
— K] |
©
JLD(T b Grounding 1 ol =a B
—-— terminal L
6| (Mousting gitch) 2-M4 screw 70 Air flow @
70
180
Details of mounting holes ‘ Unit: mm
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2-5 Dimensions

SV2-150L2
g
0000!
000000000Docoo0oanoanoon
] [ 100000 ooyoooooooogo——
% ﬁAir flow
me?%ﬁﬁr 305
External shape
F é 7 Terminal: l
two types
EEP
T’?‘ Grounding terni R
2] 2-M4 screw ) ) L
Details of mounting holes ﬁAir flow
Unit: mm
SV2-200L2
HH%H%HE%H%HE%H%HBEH%HHHHEH
SV2-300L2 ) o 093000000000000000
a 5
i, UUUUUUUUUUUUUUUUUUUUUUUU
] [ T100000 (Fagoasoamonge—H---
3120;05 { Air flow 154)
(Mounting pitch) ]| >2° 3
i . &, J" 9| — = —--
External = . 0
shape /:[EI (]
g =]l
o3 [0 ;7 ]
8382 EE | g
i T«;iiﬂ‘j e
== B <5
e |l o)
L Tl [— ]
/1 )
i A e Tpe— 1 =
125 505 | Grounding terminal | ! 100 @]l
(Mounting pitch) 2M4 screw TJ 5) 180
R 20 ﬁAirﬂow Unit: mm
Details of mounting holes
SV2-500L2 Cooling fan
qa
=
r i o
1|_{oo0ET00000|_ "= L
Air flow
e ’ o
(Mounting pitch) 4-06
9 oj— = J].ﬂ.ﬂ].ﬂ@]_ﬂ_ﬂ_ﬂ:& B
External
shape © o
<]
& é ® o]
—auo
® [
I f /_lL
5 o - ol5) = -
5 84205 Grounding terminal 110 1IN
(Mounting pitch) 2M4 screw A flow (75) 210
Details of mounting holes Unit: mm
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2-5 Dimensions

m Servo motor

e Standard motor

SV2-M00SA/M010A/M020A TM040A/MO75A™

LL LR

0.6

(W]

ML LE

33

@S hé

o
&S
]

LB h7

2xpLZ (4;;Lz: M020AL] or more)
Unit: mm
Model SV2-MO005A SV2-M010A) SV2-M020A(] SV2-M040A SV2-M075A(
L 81.5 93.5 99.5 115.5 137
LL 56.5 68.5 69.5 85.5 97
LM 379 49.9 51.2 67.2 78.5
LR 25 25 30 30 40
LA 46 46 70 70 90
LB 30 %021 30% 61 50 625 50 %05 70%60
LC 40 40 60 60 80
LE 25 25 3 3 3
LG 5 5 6 6 8
Lz 4.3 4.3 5.5 5.5 7
S 8% 00 8% 000 145, 145, 19%s
MD 8.8 8.8 8.5 8.5 13.6
MwW 25.8 258 28.7 28.7 38
MH 14 14 14.7 14.7 14.7
ML 16.1 16.1 171 171 19.3
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2-5 Dimensions

SV2-M100A /M150A /M200A /M300A/M500A

L

LR
1 [0.04]A]
LE A
e [©]00.04[A] Oie
g :
Q %, 5
| e 4 \
I 9
9|
X |
4
(] 4x 9Lz,
[~]o.02
Unit: mm

Model SV2-M100A[ SV2-M150A0) SV2-M200A[! SV2-M300A[] SV2-M500A[
L 195 21 229 239 263
LL 137 153 171 160 184
LM 101 17 135 124 148
LR 58 58 58 79 79
KB1 83 99 117 108 132
KB2 125 141 159 148 172
LA 145 145 145 200 200
KL1 104 104 104 134 134
LB 1105055 11063 1105055 114.3% 5 114.3% 5
LC 130 130 130 180 180
LE 6 6 6 3.2 3.2
LG 12 12 12 18 18
LH 165 165 165 230 230
LZ 9 9 9 13.5 13.5
s 24¢,,,,*1 245, "1 245, 35001 *2 350 *2
Q 40 40 40 76 76
*1 The shaft diameter (the S dimension above) of the SV2-M100A[/M150A(] differs from the same capacity SV
Series.

*2 The tolerance of SV2-M300A0/SV2-M500AC is as indicated, but it does not fit the tolerance zone class h6.
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2-5 Dimensions

e Electromagnetic brake motor

SV2-B005A/B010A /B020A /B040A /BO75A

06 [ (7)

e

2>
2x®LZ (4X LZ: BO20AL] or more)

Unit: mm
Model SV2-B005A[] SV2-B010A[ SV2-B020A[] SV2-B040A( SV2-B075A0]
L 122 134 140 156 184
LL 97 109 110 126 144
LM 37.9 49.9 51.2 67.2 78.5
LR 25 25 30 30 40
LA 46 46 70 70 90
LB 300 30%e 50905 50505 70%00
LC 40 40 60 60 80
LE 2.5 2.5 3 3 3
LG 5 5 6 8
Lz 4.3 4.3 5.5 5.5 7
S 8 %000 8% 0 14 145, 19%0s
MD 8.8 8.8 8.5 8.5 13.6
Mw 258 25.8 28.7 28.7 38
MH 14 14 14.7 14.7 14.7
ML 16.1 16.1 17.1 171 19.3
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2-5 Dimensions

SV2-B100A /B150A /B200A /B300A /B500A"!

L

[ R
36 M
LG, | LE
§
0 Q
2
(&)
KB1
KEszKB3 Unit: mm
Model SV2-B100A] SV2-B150A( SV2-B200A( SV2-B300A[] SV2-B500A(
L 231 247 265 287 31
LL 173 189 207 208 232
LM 137 153 171 172 196
LR 58 58 58 79 79
KB1 83 99 117 108 132
KB2 161 177 195 196 220
KB3 115 131 149 148 172
KLA1 104 104 104 134 134
KL3 80 80 80 110 110
LA 145 145 145 200 200
LB 1105055 110 %005 110 %006 114.3 %06 114.3 %05
LC 130 130 130 180 180
LE 6 6 6 3.2 3.2
LG 12 12 12 18 18
LH 165 165 165 230 230
Lz 9 9 9 13.5 13.5
S 24 .00_013*1 24°%,., +1 24% 15 3500 *2 35001 *2
Q 40 40 40 76 76

*1 The shaft diameters of SV2-B100A/B150A[] (dimensions S in the above table) vary from SV series having the
same capacity.
*2 The tolerance of SV2-B300A0/SV2-B500Ax is as indicated, but it does not fit the tolerance zone class h6.
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2-5 Dimensions

e Shaft shape - With key seat

SV2-7005A /" 010A/T020A/T040A/T075A ]

Unit: mm
Model SV2-005AC SV2-010AC SV2-[020A0 SV2-1040A0C SV2-075AC

LR 25 25 30 30 40
QK 14 14 14 14 22

S 8% 000 8% 00 1451 145, 19%01

w 3 3 5 5 6

T 3 3 5 5 6

U 1.8 1.8 3 3 3.5

p M3 screw M3 screw M5 screw M5 screw M6 screw

Depth 6 Depth 6 Depth 8 Depth 8 Depth 10
SV2-100A/TM50A/T200A /" 300A/T500A"
(LR)
QK ‘
e — =
— —T—- i:
2 |
Q
Unit: mm
Model SV2-100A0 SV2-[150A0 SV2-200A0 SV2-8300A0 SV2-[500A

LR 58 58 58 79 79

Q 40 40 40 76 76
QK 25 25 25 60 60

S 245, *1 249,,,,* 249, 35001 *2 3500 *2
w 8 8 8 10 10

T 7 7 7 8 8

U 4 4 4 5 5

P M5 screw M5 screw M5 screw M12 screw M12 screw

Depth 12 Depth 12 Depth 12 Depth 25 Depth 25

*1 The shaft diameters of SV2-B100A[/B150A[1 (dimensions S in the above table) vary from SV series having the
same capacity.
*2 The tolerance of SV2-B300A0/SV2-B500Ax is as indicated, but it does not fit the tolerance zone class h6.

m I/O connector terminal block

OP-84411

2-4.5

1.27
6.35

40

| B EEEEE |
36

HEEEEEEEEE ST

(mounting hole)
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2-5 Dimensions

m Regenerative resistor

OP-84399/0P-87073
230 315
220 5 Regenerative resistor
43 043 e | Aire (black)
(mounting hole) 200 (mounting hole)
| ‘
60 H» 7777777 == Ry
|
Thermostat output
20 270\ \yire (white)
¥ J - | - ==
12
m Fully closed module
SV-FC1
(23.5)
== M e
©)
EXT ENC
- @H e
. :lEﬂ] S‘I 1,7 e
9 < [ |
Connector (©8) ‘ [
(Connected to the servo amplifier) ’_;D i i
F (73.3) 99

Unit installation diagram

2-24
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INSTALLATION AND
MAINTENANCE

This chapter describes how to install and maintain the servo amplifier and servo motor.

3-1 Installation. . ........ ... . ... .. . . . 3-2
3-2 Maintenance, Service and Inspection. . ................. 3-9
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X5 N Installation

Be sure to read [J] "Safety Precautions", Page 1 provided at the beginning of this manual before installing SV2

series.

Installing Servo Amplifier

m Precautions

When using a DC power supply, set "*AC/DC power source" to "DC" before inputting the
main circuit power.

If the DC power is supplied without setting "*AC/DC power source" to "DC", the internal
elements of the servo amplifier may burn out, causing fire or equipment damage.

When using DC power input, it takes a while to discharge the servo amplifier after shutting
off the mains power.

There may be high levels of voltage in the servo amplifier after the power is turned off, which
may cause electric shock.

Refer to [J] "Condenser discharge time"”, Page 3-9 for further information on condenser
discharge time.

The servo motor returns regenerative energy to the power supply when operating in the
regenerative mode. When a DC power input is used for the servo amplifier it cannot perform
regeneration, so be sure to process the regenerated energy on the power supply side.

To use SV2-500L2 with a DC power supply, connect the anti-surge circuit externally so the
power on/off sequence is executed as recommended by us.

Otherwise, the equipment may be damaged.

Refer to [] "Power On Sequence”, Page 4-11 for further information on the power on/off
sequence.

Installation in a control panel:

Consider the size of the control panel, the placement of the servo amplifier, and cooling
method so that the ambient temperature around the servo amplifier does not exceed 55°C.
When installing a row of servo amplifiers in a control panel, leave a space between each
servo amplifier and install a cooling fan above them. Leave a gap above and below each
servo amplifier.

Installation near a heat generating object:

Limit temperature increases due to the radiant heat or heat convection from the object so
that the ambient temperature around the servo amplifier does not exceed 55°C.

Installation near a source of vibration:

Attach a vibration insulator to the mounting surface of the servo amplifier so that the
amplifier does not receive vibration.

Installation in a location where corrosive gas may enter:

Take measures to prevent the entry of corrosive gas. Although corrosive gas does not have
an immediate effect, it will eventually cause electronic components and contactor-using
equipment to malfunction.

Other

Do not install in a location where: temperature/humidity is extremely high, water or a cutting
oil may splash onto it, there is large volume of dust or iron particles, or where radioactivity
may affect the device.

Do not allow the SV2 series to freeze or form condensation.
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3-1 Installation

= Mounting method

Mount the servo amplifier vertically on the wall as shown in the figure below.
Follow D:] "2-3 Servo Amplifier Specifications", Page 2-6 to mount the servo amplifier.

e Orientation

Firmly secure the servo amplifier to the mounting surface using 2 to 4 mounting holes (the number of holes varies
depending on the model). Be sure to mount the servo amplifier so that the front side is at the front.

Mounting hole
@5 (6 for SV2-500L2)

= T3

;

=

Mounting hole @5 (6 for SV2-500L2)

Installing from front

¢ Installation regulation

The installation regulation of control panel shown in the following diagram must be followed for amplifier installation
including installing multiple servo amplifiers side by side in the control panel.

» Servo amplifier orientation
Mount the servo amplifier vertically on a wall so that the front side is at the front.

» Cooling
Refer to the below diagram when determining spacing dimensions to ensure that the Motor Driver can be cooled by
the cooling fan and natural convection.
Position the cooling fans so they operate at wind speeds of 0.5 m/s or faster when positioned 10 mm above the
servo amplifier.
Ensure uniform temperature distribution inside the control panel.

* When installing multiple servo amplifiers side by side in the control panel
The space between two servo amplifiers is about 1 mm.
However, at least 10mm space must be kept on the right side of the 750W and 1kW servo amplifier to ensure
cooling with cooling fan. In addition, at least 10mm space should be left on both sides of 1.5kW to 5kW servo
amplifier.

Fan Fan 40mm
750W 30mm
400W | |400wW 1.5kW 400W
or or to or more or ~-—
30mm below below kW below
[~

1mm 1mm 10mm fomm  40mm

JONVNILNIVIA ANV NOILYTIVLSNI ﬂ
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3-1 Installation

34

Installing the Servo Motor

m Precautions

.

Use the servo motor in an environment appropriate for the enclosure rating of the motor.
Otherwise, this may cause malfunction.

The end of the motor shaft is coated with an anticorrosive agent. Be sure to wipe the agent
off completely with a cloth soaked with cleaning solution before installation. Otherwise, the
motor and mechanical system cannot be coupled properly.

Use dedicated flexible servo motor coupling to couple the motor with the target equipment.
We recommend using two flat springs that allow for a small amount of eccentricity or
declination.

Although tolerances for coupling centering vary depending on the operating rotational
speed and type of coupling used, they should be 0.03 mm or less. Be sure to refer to the
coupling manufacturer's catalog as well. Also, make proper adjustment to maximize the
centering accuracy even if the tolerances are within the above range.

If abnormal sounds are heard from the coupling, readjust centering so as not to generate
such sounds.

Center the coupling by rotating both shafts.

The absolute value encoder is equipped with an electromagnetic sensor. Do not install
equipment that can generate a strong magnetic field (more than 0.01 T (tesla) or 100 G
(gauss) at the encoder cover section) near the servo motor.

Select the proper belt that corresponds to the acceptable radial load and output of the servo
motor. Be sure to do so as the counterforce of the acceleration/deceleration torque acts as
the tensioning force in addition to initial belt tensioning especially when the servo motor is
accelerating or decelerating.

Use the belt that is able to rotate the shafts and withstand the acceptable radial load as well
as skews caused by belt tensioning.

m How to install

The following points must be followed for servo motor installation.

e Mounting direction

Servo motor can be installed both in horizontal and vertical direction.

» For installation with upward shaft end, cable trap must be designed to prevent oil and water from entering servo

motor.

» For installation with downward shaft end, be sure to take measures to prevent oil or water from entering servo motor
from the shaft connecting part.

Horizontal Shaft end upwards Shaft end downwards
MI o =
T T
H 1)
= H Fa—

s

u| = 5 Cable
trap
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3-1 Installation

e Mounting requirements

The servo motor ratings (rated output, rated torque, and rated rotation speed) are the continuous allowable capacity
when the motor is attached to the heatsink, and the ambient temperature is 40°C.

Even when the servo motor is mounted onto small equipment, provide an area sufficient for heat radiation to prevent
a temperature increase of the servo motor. Attaching a heatsink or derating is required to limit the temperature
increase within an appropriate range.

Also, if the servo motor is covered with the equipment housing or is located near a heat generating object, take the
following countermeasures:

* Reduce the load ratio.

» Review the heat radiation condition of the servo motor.

« Install a cooling fan for forced cooling of the servo motor.

The relation between the heat sink (the section to which it is attached to the motor) and derating is as follows.

L I o 20—
— SV2-[1005[)/Jo10[] —_ SV2-[]020[1/(J040[] — SV2-[1075[]
Servo motor o\\"/ 100 =1 § 10— 1= o\\"/ 100 /
g ° | e >‘
T 80 s 80 / k= 80 74
(2} (2] (2}
£ 60 £ 60 £ 60
© Y ©
] 40 8 40 g 4
20 20 20
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
] Heatsink size (mm) Heatsink size (mm) Heatsink size (mm)
Heat
radiation 4,5, 120 —
— SV2-[]300( )/ 1500(]
= 100 < 100 A —
< =
o 80 /\’ S 80
= @
S 50 L\ > 60 4
. o sv2-[]100[)/]1500] £
Heatsink 5 40 sv2-[12000] R © 40
o [
8 20 a g
0 0
0 100 200 300 400 0 100 200 300 400 500 600
Heatsink size (mm) Heatsink size (mm)
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3-1 Installation

e Combining with machine

The anti-rust agent on the shaft coated end of servo motor must be cleaned before combining with machine.
For combination with machine, the shaft center of servo motor must be aligned with the shaft center of machine,
before connecting them together with a coupling, otherwise, the shaft or bearings will be damaged.

Direct shock to the shaft isn't allowed when coupling is installed on servo motor.

If necessary, servo motor must be knocked with rubber or plastic hammer etc., and it is preferable to knock the front
flange part of servo motor.

| |
High-precision installing holes must be machined for smooth connection when servo motor is installed on a machine.

In addition, the installing surface must be flat. Otherwise, the shaft and bearings will be damaged.
The screw hole at shaft end is preferred other than impact when gears, pulley or couplings are installed.

X

mmmﬂ\ ::ﬂ ?

&li\ \ Bolt ajt\
Pulley Stopper Pulley

Special removing tool must be used when disassembling gears or pulley.

o
ey k

Pulley Removing tool

It is necessary to check that the shaft conversion value belt tension doesn't exceed the permissible value of radial
load when belt drive is performed.
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3-1 Installation

e Connecting couplings

» Center the coupling by rotating both shafts.

« Itis recommended that the centering accuracy be verified using tools such as a dial gauge. If it is difficult to do so,
slide the couplings on both shafts to a point where they do not get caught.

e Connecting the belt

» Select the proper belt that corresponds to the acceptable radial load and output of the servo motor. Be sure to do so
as the counterforce of the acceleration/deceleration torque acts as the tensioning force in addition to initial belt
tensioning especially when the servo motor is accelerating or decelerating.

* When installing the belt, set up belt tension so it is below the "acceptable radial loads" provided in the manual and

catalog. Refer to the belt manufacturer's catalog for more detail

S.

A

]

Belt

» Measure belt tensioning points using tools such as a belt tension meter by rotating the shaft at 45 degree intervals.

- SV2 Series User’s Manual -
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3-1 Installation

e Working precision

The instructions below must be followed for the precision of installing the output shaft of servo motor.

For the precision of each model, see EE] "2-5 Dimensions", Page 2-17.

Vertical degree for output shaft to flange surface
0.04 [ A

Allowable jump for output shaft end
J;_ ~ | 0.02

P

—

'g' A

Coaxial degree for output shaft to match outer diameter
o | 0.04 [ A

e Permissible load

The permissible radial load (load relative to the vertical direction of servo motor shaft) and axial load (relative to the

horizontal direction of servo motor shaft) applied on the shaft end of servo motor is shown as follows.

Radial load i |
v [ .

Axial load # | —)
.
|
S L e
Model Permissible radial load (N) | Permissible axial load (N) L (mm)

SV2-0005A0 78 54 20
SVv2-0010A0
SV2-0020A0 245 74 25
SV2-0040A0
SVv2-0075A0 392 147 35
SV2-0100A0 490 98
SVv2-0150A0 686 343 58
SV2-00200A0 980 392
SV2-1300A0] 1470 490 79
SV2-0500A0

m Degree of protection

The protection degree of the servo motor is IP67 (excluding the connectors and shaft penetration parts).

Take measures such as installing a cover in case of oil drops (oil or coolant).
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X274 Maintenance, Service and Inspection

Be sure to read [J] "Safety Precautions", Page 1 provided at the beginning of this manual before performing
maintenance and inspection.

* Before performing maintenance and inspection, check that the servo amplifier is powered off
and its CHARGE indicator is off when viewed from the front, and then check the voltage
between P and N of the servo amplifier using a voltage tester. Check that the main circuit
voltage has been dropped before beginning inspection tasks. If the main circuit voltage

remains, do not touch the servo motor and wiring sections. Otherwise, it can cause an
electrical shock.

* Maintenance and inspection tasks should be performed by a competent person. Otherwise,
it can cause an electric shock or injuries.

¢ Contact your local sales office for malfunction, repair, and parts replacement.

Inspection of Servo Amplifier

No routine inspection is required, but for the following items, inspection must be performed at least one time per year.

Inspecting item | Inspecting time Inspecting contents Measures

Visual check . To check whether dirt, dust or oil, etc. is To clean with air or a piece of cloth.
At least one time |adhered.

per year To check whether installing screws on terminal

To fasten the loose screws.
blocks and connectors are loose.

Loose screws

Life Cycle of Servo Amplifier Components

The expected life of components is shown as follows.
For matters about repairing, please contact the nearest sales agent (on the back cover of this manual).

Expected
Component p. Notes
life
Cooling fan 4 to 5 years Operating rate: 20 hours/day (used under the condition of
Electrolytic capacitor 10 years 80% rated load and average temperature of 30°C)
Relay 0.1 million times | ON/OFF circuit of relay contact
Ex
Consumables p.ected Notes
life
Replacement internal lithium battery
(OP-88006) for encoder cable with battery 3 years when off| Non-energized state, ambient operating temperature 20°C
(SV2-BE[T)

*

The expected life is a reference value. It depends on ambient conditions and application methods.
m Condenser discharge time

Even when powered off, high voltage remains in the servo amplifier. Do not touch the power terminals during the
condenser discharge time indicated below.

After the CHARGE indicator lights out, measure the voltage of the DC main line (between terminal codes "B1/®" and
@ or "@2") to ensure safety before performing wiring and inspection tasks.

Discharge time
Model When using an AC | When using a DC
power supply power supply
SV2-005L2 6min (60ms”) 6min
SV2-010L2 6min (60ms”) 6min
SV2-020L2 6min (60ms”) 6min
SV2-040L2 6min (70ms”) 6min
SV2-075L2 140ms 15min
SV2-100L2 140ms 15min
SV2-150L2 50ms 10min
SV2-200L2 60ms 20min
SV2-300L2 60ms 20min
SV2-500L2 70ms 30min

*

The values in parentheses are the values when an external regenerative resistor with the minimum acceptable
resistance value of 40Q is connected.
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3-2 Maintenance, Service and Inspection

m * When the parameter is set to an AC power supply input and the recommended power off
sequence is configured, the condenser discharge time is the value listed in the "When using
an AC power supply” column in the above table.

* When the control power is turned off before powering off the main circuit, the same discharge
time applies as a DC power supply input if the parameter is set to an AC power supply input.

* When the servo amplifier becomes defective, the same discharge time applies as the DC
power supply if the parameter is set to an AC power supply input.

Inspection of Servo Motor

Perform inspections at appropriate intervals depending on the usage conditions and environment by referring to the
inspection intervals listed in the table below.

w
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3-10

Inspecting item

Inspecting time

Inspecting content

Measures

Vibration and sound
check

Daily

To check with feeling and hearing.

Please contact the nearest sales
agent.

Visual check

Depending on conditions
of dirt and damage

To clean with a piece of cloth or
compressed air.

Measure insulation

At least one time per

To measure the insulation resistance
with a 500V megohmmeter by
disconnecting from servo amplifier.

It is normal if the insulation resistance

Please contact the nearest sales
agent if the insulation resistance is
less than 10MQ. Do not perform

resistance ear measurement or voltage withstand
y exceeds 10MQ. (Measured between . ) g .
test against the insulation resistance
one phase of the U, V, W phase of motor
. of encoder.
power line and F.G. )
At least one time eve
Comprehensive & Please contact the nearest sales
. . 20,000 hours or -
inspection agent.

every 5 years

Life Cycle of Servo Motor Components

The expected life of components is shown as follows:
For matters about repairing, please contact the nearest sales agent (on the back cover of this manual).

Expected
Component p_ Notes
life
Bearing 20,000 hours |Check whether the sound or vibration is normal due to influence of operation conditions.
Depend on the operating conditions. When performing an inspection, check that there is no
Brake 20,000 hours |abnormal sound or vibration, that the brake is released when energized, and that no
changes are observed in the braking time.

*
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SIGNALS AND WIRING

This chapter describes wiring method, specifications of signals and how to avoid noise

and high harmonic generated in SV2 series.

4-1
4-2

4-4
4-5
4-6

4-8
4-9
4-10

Wiring Precautions . .. ........ ... ... ... . . 4-2
Standard Wiring Diagram .. . ............ ... .. .. ..... 4-4
Connecting the Main Circuit/Control Circuit Power Cables. . . 4-6
Wiring ServoMotor . . ... . 4-12
Wiring /O Signals . . .. ... 4-25
Wiring Regenerative Resistor . ... .................... 4-34
Wiring Analog Monitor. . ........... ... .. .. oL 4-36
Safety Function Wiring ... ........ ... ... ... ... .. ... 4-37
Connecting an External Encoder ..................... 4-39
Remedying Noise and High Harmonics ................ 4-43
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/8 Wiring Precautions

Be sure to read [J] "Safety Precautions", Page 1 provided at the beginning of this manual before wiring.

Wiring Precautions

Follow the precautions below when wiring.

Be sure to properly ground the servo amplifier and servo motor. Otherwise, this may cause
electric shock.

Install the servo motor before connecting wiring. Otherwise, this may cause electric shock.
Do not damage, excessively stress, pinch, or place heavy objects on the cables. Otherwise,
this may cause electric shock.

Be sure to connect wiring correctly and securely. Improper wiring may cause motor runaway,
leading to injury.

Be sure to connect the servo amplifier ground terminal to the protective earth on the control
panel to prevent electrical shocks.

Do not open the terminal cover while the servo amplifier is powered. Otherwise, this may
cause electric shock.

Connect the terminals correctly. Otherwise, this may cause bursting or damage.

¢ Confirm the orientation of the surge absorbing diode attached to the DC relay for control

output. If the orientation is wrong, the diode may malfunction and signals may not be output,
disabling the forced stop or other functions of the protection circuit.

Be sure to use the proper connection cables as specified in the instruction manual and other
documents.

The servo amplifier does not have a built-in ground protection circuit. You must install a
ground-fault interrupter which also serves as protection for overloads and short-circuits, or
use a ground-fault interrupter for ground protection together with a circuit breaker.

The servo amplifier is not insulated with a transformer or another form of insulation. Be sure
to provide a circuit breaker or fuse.

Do not frequently turn the servo amplifier on/off. Otherwise, this may cause deterioration of
the main circuit elements inside the amplifier.

The electromagnetic noise generated by the servo amplifier may interfere with other nearby
electronic devices. Use a noise filter or other measures to minimize the influence of
electromagnetic interference.
Do not use a phase advancing capacitor or surge absorber for the power supply cable of the
servo motor.
When using a regenerative resistor, configure the system so that the power will shut down
with an error signal. Otherwise, the regenerative resistor may become abnormally hot due to
transistor malfunction, resulting in fire.
Limit the length of the cables as follows:

1/0 cable: 3 m max.

Encoder cable: 50 m max.

Motor power cable: 50 m max.
Connect the main circuit power cable, I/O cable, and encoder cable at least 30 cm apart from
one another. Do not pass them through the same duct or bind them.
Provide Class D grounding (contact resistance: 100 Q max.).

Use a cable as wide as possible (at least 2.00mm2) for the main circuit power cable.

Be sure to connect at least a single ground point.

When the servo motor is insulated from other equipment, directly ground the servo motor.
Be careful not to bend the signal cables excessively and not to apply tension to them.
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4-1 Wiring Precautions

m About crimp terminals and insulating sleeves

When wiring, use an insulating sleeve if you are using crimp terminals.
Also, be careful not to place a crimp terminal close to the neighboring terminals or casing when using one.

Use an UL listed round crimp terminal and insulating sleeve for UL conformity.
Use the tools recommended by the terminal manufacturer to crimp the crimp terminals.
The recommended ring crimp terminal size is shown below.

Main circui . Tightenin rim rminal
Model (Sv2-) | Main circuit | o o size Juziiing e
terminal torque [N-m] width
005L2, 010L2, Connector - - -
020L2, 040L2,
075L2, 100L2, ©) M4 12to 1.4 10 mm or less
150L2
Terminal block M4 1.0t01.2 7.7 mm or less
200L2, 300L2
©) M4 1.2t0 1.4 10 mm or less
Terminal block M4 1.0t01.2 9.9 mm or less
500L2
©) M4 1.2t0 1.4 10 mm or less
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22y Standard Wiring Diagram

m Standard wiring

e MECHATROLINKA-III standard wiring diagram

Emergency Main circuit Main circuit
lr\\‘/ll(::B EIO fl:se breaker ot RA stop OFF ON
ectromagnetic contactor
FIL  Noise filter —®/‘>/ i @
SA  Surge absorber (surge suppressor) (] Ll Ll
M Motor
ENC Encoder MC
RA  Alarm output relay Servo amplifier
MC NFB
1/0 connector L1 o—e FIL I\X_R
E‘ BRAKE+ | 1 |Electromagnetic brake timing + L2 ﬁL()__' Lx_s
BRAKE- | 2 | Electromagnetic brake timing - L3 Lc ® o Lx T
| ALARM+ | 3 Alarm + Main circuit! | L1c
Control circuit
N 1 ALARM- | 4 Alarm - power supply | L2C =
—.—I H——
L |+ ' COM 6 Input common connector B1/®
o—r | LspP 7 Positive limit switch B2
o—r | IsN 8 Negative limit switch B3 "
[ T — PTL 9 | Positive torque limit selection ™1
o — — | EXT1 10 External latch signal 1 ©2
Q— —— | EXT2 1" External latch signal 2
— ——— | EXT3 12 External latch signal 3 Servo motor
NTL 13 | Negative torque limit selection
U
— A+ 17 | Encoder pulse A phase+ / y
----- V
A- 18 Encoder pulse A phase- W \
B+ 19 Encoder pulse B phase+
B- 20 Encoder pulse B phase- @ O
¢ Z+ 21 Encoder pulse Z phase+ Valmmialy o\
""" N Encoder Batt ! r Y
7— 22 Encoder pulse Z phase: connector L —
| RDY+ |23 Operation ready + -—- N/ g
—— RDY- |24 Operation ready - ;
1 WARN+ | 25 Warning +
—{ WARN- |26 Warning - PC
| V+ 5 Analog feedback input
l ——1 SG(-) |16 Signal ground USB |:
Sensor |__| Sensor " BAT+ 14 | Absolute value encoder battery+ connector |
amplifier BAT- 15 | Absolute value encoder battery-
)  Ground
terminal
Measuring equipment, etc.
s 1| vic M
MECHATROLINK-III MECHATROLINK Analog monitor 2 TMON [—
connector connector 3 sG |
4 SG [

*1 Wiring varies whether or not to use an external regenerative resistor and DC reactor.
*2  Connect when using an absolute value encoder backup battery. Do not connect these components when using
a battery-equipped encoder cable.
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4-2 Standard Wiring Diagram

e Wiring when using a fully closed module

Emergency Main circuit Main circuit

NFB No fuse breaker RA stop OFF ON
MC Electromagnetic contactor
FIL  Noise filter —6‘; i @
SA  Surge absorber (surge suppressor) o] Ll Ll H
M Motor MC
ENC Encoder
RA  Alarm output relay Servo amplifier
MC NFB
1/0 connector L1 o—=@ FIL »—R
~N ™~
E BRAKE+ | 1 [ Electromagnetic brake timing + L2 Lc Lx_g
—— BRAKE-| 2 Electromagnetic brake timing - L3 Lc IQ(—T
ALARM+ | 3 Alarm + Main circuitl | L1
Control circuit
—
" ALARM-| 4 Alarm - power supply L2C -

I:_ 2 It‘! COM 6 Input common connector B1/® %
o——— | LspP 7 Positive limit switch B2 Z
e—— | IsN 8 Negative limit switch B3 “ =
[ T — PTL 9 | Positive torque limit selection ™1 g
e——— | EXT1 |10 External latch signal 1 =2 %
e— —— | EXT2 11 External latch signal 2 s
@Q——— | EXT3 |12 External latch signal 3 Servo motor Y

NTL 13 | Negative torque limit selection GZ)
U
—— A+ 17 Encoder pulse A phase+ /
..... v -
A— 18 Encoder pulse A phase- W \ M
B+ 19 Encoder pulse B phase+
B— 20 | Encoder pulse B phase- @ O
— Z+ 21 Encoder pulse Z phase+ -
""" 7 22 Encod 5o Z oh Encoder ra 7N,
— ncoder pulse Z phase- " —-—4—¢—¢—
‘ connector N v

RDY+ 23 Operation ready + -—p ==
—— RDY- |24 Operation ready - :E
1 WARN+ | 25 Warning + PC
—— WARN- | 26 Warning - Device
l —

V+ 5 Analog feedback input |
SG(V-) | 16 Signal ground usB —_—
connector ‘ — External
Sensor Sensor . BAT+ 14 |Absolute value encoder battery+ Measuring encoder
| [amplifier BAT— | 15 |Absolute value encoder battery- equipment, etc.
1 VTG [
) Ground 2 TMON
terminal Analog monitor
connector 3 SG_ ]
4 SG [
MECHATROLINK-III MECHATROLINK
connector
Fully closed
H module Fully closed
. connector module
L]

*1  Wiring varies whether or not to use an external regenerative resistor and DC reactor.
*2  Connect when using an absolute value encoder backup battery. Do not connect these components when using
a battery-equipped encoder cable.
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2% Connecting the Main Circuit/Control Circuit Power Cables

This section describes how to connect the main circuit/control circuit power cables.

List of Terminal Names and Functions

The name and function of each main circuit/control circuit power cable terminal is as follows.

Terminal name LIl Model Function and Rating
symbol
Main circuit 3-phase (or a single-phase2) 200 VAC to 240 VAC (-15% to +10%),
terminal L1, L2, L3 SV2-[1112 50/60Hz
270 VDC to 324 VDC™® (-15% to +10%)
Control circuit g Single-phase 200 VAC to 240 VAC (-15% to +10%), 50/60Hz
terminal L1C,L2C  ISV2IIL2 125°DC to 324 VDC™3 (-15% to +10%)
SV2-005L2
SV2-010L2 Connect an external regenerative resistor (optional) between B1/®
SV2-020L2 and B2 when the regenerative processing capability is not sufficient.
Regenerative SV2-040L2
resistor B1/(+),B2,  [8v2-075L2
connection " -
terminal B3 gxgjggtg Open between B2 and B3 and connect an external regenerative resistor
SV2-200L2 (optional) between B1/® and B2 when regenerative resistance provided
SV2-300L2 from the regenerative resistor built in the amplifier is not sufficient.
SV2-500L2
DC reactor @1’ @2*1 SV2-TTL2 Connect a DC reactor between @1 and @2 when mains harmonics
need to be controlled.
- ) SV2- 1112 Do not wire this terminal.

*1 Use terminals 51@/ and @2 as the main circuit power cable terminals when using a DC power supply.
*2  SV2-100L2/150L2/200L2/300L2/500L2 use only three-phase terminals.
*3  To use DC power source input, set "*AC/DC power source" to "DC".

Wire Size

This section describes the wire sizes that are used for the servo amplifier main circuit.

m + The specifications are for when the ambient temperature is 40°C, and rated current flows

through a bundle of 3 wires.

+ Use wires with 600 V or above withstand voltage for the main circuit.

* When placing bundled wires in hard plastic tubes or metal conduits, consider the decrease
rate of the wire's allowable current.

* Use heat-resistant wire when the ambient temperature (temperature inside the control panel) is
high. Normal insulated vinyl wires degrade quickly due to heat and become unusable in a
short period of time.

m 200 VAC power supply

Terminal

SV2 Series servo amplifier

name

50 W | 100 W | 200 W | 400 W | 750 W | 1.0 kW

1.5kW | 2.0kW | 3.0 kW | 5.0 kW

Main circuit
terminal .
L1, L2, L3

AWG16

*2 AWG14 AWG12 AWGS8

Control circuit
terminal
L1C, L2C

AWG16

Servo motor
terminals U, V, W

AWG16

AWG14 AWG10 AWGS

Regenerative
resistor
connection
terminal
B1/(+), B2

AWG16 AWG14

Protective earth
terminal @

AWG14

*1 When single-phase 200 VAC is used, L3 is not used.
*2  When a 750 W servo amplifier is used with single-phase 200 VAC, use main circuit terminal L1 and L2 for the
AWG14 power cable.
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4-3 Connecting the Main Circuit/Control Circuit Power Cables

m DC power supply

Terminal SV2 Series servo amplifier
name 50 W | 100W | 200 W | 400 W | 750 W | 1.0 kW | 1.5kW | 2.0 kW | 3.0kW | 5.0 kW
Main circuit
terminal AWG16 AWG14 AWG10 AWGS8
B1/®, ©2

Control circuit
terminal AWG16
LC1,LC2

Servo motor
terminals U, V, W

Prote;ctive earth AWG14
terminal

AWG16 AWG14 AWG10 AWGS8

Wiring the Main Circuit/Control Circuit and Motor Power Supply Connector

The main circuit/control circuit and motor power supply connector consist of main circuit power supply terminals and
control power supply terminals.

For 2kW or greater servo amplifiers, screw terminals are formed as the main circuit power supply input terminals,
control circuit power supply input terminals, and motor connection terminals. Tighten the terminals securely with the
tightening torque from 1.0 to 1.2 N-m.

Follow these instructions when wiring the main circuit/control circuit and motor power supply

connector of the servo ampilifier.

* Do not turn on the servo amplifier until wiring is completed, including the main circuit/
control circuit and motor power supply connector.

* Remove the main circuit/control circuit and motor power supply connector from the servo

amplifier to connect wiring.
* Insert one wire into each of the wire insertion ports of the main circuit/control circuit and
motor power supply connector.
* When inserting a wire, be careful that the frayed core wire does not touch (short-circuit)
nearby wires.
* For servo amplifiers above 2kW, be sure to tighten all the screw terminals (including the
terminals not connected) according to the specified tightening torque.

m Wiring procedure

1 Remove the main circuit/control circuit and motor power supply connector from the servo ampilifier.

2 Strip the end of the wire used for connection.

Refer to [I] "Wire Size", Page 4-6 for the size of the wire to be used. LA

8 to 9mm

3 Use a tool to open the wire insertion port of the power supply connector.

To open the port, use one of the following two methods:

* To use a spring opener supplied with the servo amplifier:

Reterence; A spring opener from Tyco Electronics AMP (1981045-1) can also be
used.

* To use a commercially available flathead screwdriver:

Insert a commercially available flathead screwdriver (tip width: 3.0 to 3.5 mm)
into the port and open it.

* Do not insert too far. Otherwise, this may cause damage to the connector.
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4-3 Connecting the Main Circuit/Control Circuit Power Cables

4 Insert the core wire into the wire insertion port.

After the core wire is inserted, pull out the connector lever or screwdriver and confirm that the wire is securely connected.

5 Repeat the steps above to connect all necessary wires.

6 Connect to the servo amplifier.

Wiring the Power Supply of Main/Control Circuit

Wiring the power supply of main/control circuit is described as follows.
For internal circuit of the servo amplifier, see "A-2 Internal Block Diagram", Page A-19.

m 3-phase 200 VAC

For wiring example, see EE] "4-2 Standard Wiring Diagram", Page 4-4.
m 1-phase 200 VAC

To wire L1/L2 when 1-phase 200 VAC is used.

\.  Point * Do not connect to L3 when using a single-phase 200 VAC power supply.
Be sure to change "*3PH/1PH power supply” (OTH_20) to "single phase". "Main circuit open
phase™ alarm (F10) will occur when "three-phase" is set.
* When 1-phase 200 VAC is used, Torque — rotation Speed Characteristic of servo motor may
not be able to meet the characteristics of 3-phase power input. For details, SeeEE] "2-4 Servo
Motor Specifications", Page 2-11.

Wiring example is as follows.
Main
Emergency jrcyit Main circuit
RA StOp OFF ON

.
|
ve

Servo amplifier (SV2-L101L2)

MC NFB
L1 \FO—. FIL '\X—R
L2 |——0— |x—s
T I
Main circuit/control L3 QT
circuit power supply|[ L1C
connector L2C =
=IO
:'"éé"': <50W to 400W>
Fe-om - 1 Do not use an exteral regenerative resistor- - - B1/@®, B2, B3 Do not make wiring.
1 B3 | Be sure to use an extemal regenerative resistor- - - B1/@, B2 Be sure to connect a regenerative resistor.
' o1 : B3 Do not make wiring.
~|::"'""': <750W or more>
O Do not use an external regenerative resistor - - - B1/@® Do not make wiring.

B2, B3 Be sure to short circuit.
(Short circuited at factory.)
Be sure to use an external regenerative resistor- - - B1/@, B2 Be sure to connect a regenerative resistor.
B3 Do not make wiring. .

Do not use a DC reactor ----- Short circuit between 91 and 2.
(Short circuited at factory.)
Be sure to use a DC reactor- - - Be sure to connect a DC reactor.

NFB : No fuse breaker

MC : Electromagnetic contactor

FIL  : Noise filter

SA  : Surge absorber (surge suppressor)
RA  :Alarm output relay

If you wire the terminals marked with "Not used"”, the servo amplifier may be damaged.
NOTICE Be sure to never wire such terminals.
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4-3 Connecting the Main Circuit/Control Circuit Power Cables

m DC power supply

B1/® and @2 terminals become the input terminals of DC power supply when DC power supply is used.
For the parameter setting when DC power supply is used, see D:] "5-1 Main Circuit/Control Circuit Power Supply

Setting", Page 5-2.

Terminal Name Functions and ratings
B1/® Positive terminal of main circuit 270 VDC to 324 VDC (-15% to +10%)
@2 Negative terminal of main circuit |0 VDC
L1C, L2C Power terminal of control circuit 270 VDC to 324 VDC (-15% to +10%)

m * Be sure to connect fuses for DC power input.

* In DC power input mode, "Main circuit wiring error" alarm (330) will occur when AC power is

input from L1, L2 or L3 terminals.

* When DC power is used for SV2 series, discharging will consume a lot of time after powering
main circuit power OFF. In this case, there is still high voltage inside servo amplifier, take care

to avoid being electrocuted.

* When DC power input is used, because there is no reverse protection circuit inside, do no

connect reversely. Otherwise this may result in failure or damage.

* For servo amplifiers with the built-in regenerative resistor (SV2-075L2 or later), do not supply
DC power to the main circuit when "*AC/DC power supply (OTH_19)" is set to "AC". Otherwise,
this may cause malfunction. When making changes to the settings, be sure not to apply a

voltage to the main circuit power supply.

\, Point Because regeneration is unavailable for DC power inputs, be sure to apply regeneration

processing at the power supply side.

Wiring example is as follows.

e SV2-005L2/010L2/020L2/040L2/075L2/100L2/150L2/200L2/300L2

Emergency Main Main circuit
RA stop  circuit OFF  ON

®? '
c4 el
MC
Ve
Servo amplifier (SV2-[JLI[]L2)
— — NFB
Main circuit/control circuit L1c 1 acoo ° FIL *—R
power supply connector e | ° [—s
BI@® — le—T
B2 H
NFB  :No fuse breaker B3 " MC + SA
MC : Electromagnetic contactor \ Y AG/DC
FIL  :Noise filter (. 0 Fuse
SA : Surge absorber (surge suppressor) -
RA : Alarm output relay

*1 For SV2-075L2/100L2/150L2/200L2/300L2, short-circuit between B2 and B3.
For SV2-005L2/010L2/020L2/040L2, no short-circuits.
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4-3 Connecting the Main Circuit/Control Circuit Power Cables

e SV2-500L2

RA Emergency  Main  Main circuit
stop  circuit OFF  ON

T MC)—e@
C) b T
MC

Servo amplifier (SV-LILICICI2)

; NFB
Main circuitfcontrol circuit| |~ = || ACIDC FIL X—R
power supply connector i | x—s

L2c_|—
BU® | O] I —T
B2 F

NFB : No fuse breaker + SA
MC : Electromagnetic contactor : '

FIL : Noise filter ©2 O AC/DC

SA : Surge absorber (surge suppressor) -

RA : Alarm output relay MC

m Circuit breaker and fuse when using a DC power supply

Use a circuit breaker and fuse to protect the power supply line. These cut off the circuit in the case of overcurrent.
Select products based on the table below.
(Note) The current capacity and inrush current in the table below are for reference only.

Power Current capacity Incoming current External fuse
Main Servo supply
circuit amplifier | capacity Main Control Main Control Rated Rated
power model [kKVA] per | circuit power circuit power current | voltage
source | SV2- servo | [Arms]" | [Arms] | [A0-p] | [A0-p] [A] [Vdc]
amplifier’!
005L2 0.2 0.5
010L2 0.3 1.0 16
020L2 0.5 15
040L2 1.0 3.0 0.2 20
075L2 1.6 4.9 34
270 VDC 100L2 2.3 6.9 34 40 400
150L2 3.2 11
200L2 4.0 14
0.25 63
300L2 5.9 20
6872
500L2 7.5 34 0.3 (External 100
5Q)

*1 These are the reference values at the rated load.

*2  To use SV2-500L2 with a DC power supply, connect the anti-surge circuit externally so the power on/off
sequence is executed as recommended by us.
Otherwise, the equipment may be damaged.
Refer to [J] "Power On Sequence", Page 4-11 for further information on the power on/off sequence.
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Power On Sequence

When powering on the control circuit, the "alarm (ALARM)" signal is output for up to 5 seconds.
Wait at least 5 seconds after the control circuit has been powered on and the "alarm (ALARM)" signal has been turned
off before powering on the main circuit.

Control circuit OFF I

power supply

Main circuit
power supply

ON (in alarm state)

ALARM OFF |

m Turn on the main circuit and the control circuit simultaneously, or turn on the control circuit first,
then the main circuit.
When turning off the power turn off the main circuit first, then the control circuit.

e Power on SV2-500L2 in the following power on sequence when using a DC power supply.

~
~1

Control circuit
power supply

o
S
-
L
~r

state

ON |
Main circuit OFF ! (
power supply 1 ))
Switch to short-circuit ON 1
inrush current OFF 1 ! (t !
suppressing resistance l : )) :
ON L ‘
Motor energized OFF ' !

More than 0.5 seconds More than 0.5 seconds More than 0.1 seconds

m * Once the "alarm (ALARM)" signal is output, design so that the main circuit is powered off.
* Power supply specifications of the components should correspond with those of the input
power source.
» Wait at least 1 second after powering off before repowering.

- SV2 Series User’s Manual - 4-11

ONIYIM ANV STYNOIS H



ONIYIM ANV STYNDIS E

278 Wiring Servo Motor

This section describes how to wire motor power cables, encoder cables and electromagnetic brake and how to prepare cables.
Connecting Servo Amplifier and Servo Motor

m Overview

Servo amplifier and servo motor can be connected with encoder cables and motor power cables.

e Standard motor

When standard motor is used, please connect servo amplifier and servo motor as the following diagram.

SV2 series
servo amplifier

Grounding wire
(green)

Motor power cable

e Electromagnetic brake motor

When motor with electromagnetic brake is used, please connect servo amplifier and servo motor as the following diagram.

SV2 series
servo amplifier

Grounding wire
(green)

brake cable
(black)

Motor power cable

\. Point » Connect the earth cable to the servo amplifier ground terminal.
* When using SV2-100A(/(150A//200A /[300A /' 500A I motors, the servo motor connectors
vary in shape.
* When using SV2-B100A/B150A /B200A /B300A /B500A 'motors, an additional
electromagnetic brake cable is required.
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m Wiring servo motor

For wiring of encoder cables and motor power cables, please follow the sequence of servo motor = servo amplifier.

e Wiring procedures for encoder cable and motor power cable

1 Remove the protective seal and cover on the servo motor.

Protective cover

Protective seal

Tightening torque
Motor power cable
50W to 400W (2-M2 round screw) : 0.15N'm
750W (2-M2.5 round screw) 1 0.33N'm
Encoder cable
50W to 750W (2-M2 round screw) :0.15N'm

fr N
/1..\’&, ’

Motor power cable

m + Be sure to install based on the sequence of motor power cables and encoder cables. If
encoder cables are first connected, this may lead to encoder damage because of the potential
relative to FG.

* Do not remove the rubber gasket. In addition, be sure to avoid movement of the rubber gasket
during installation. If installation is not correct, it may not be able to meet the requirements of
protective structures.

* The shape of connectors used for SV2-00100A00/0O0150A0/00200A0/O300A0/O0500A0 servo
motors are different. Connectors of various cables should be tightened firmly.
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4-4 Wiring Servo Motor

4-14

e Precautions on connector

For connector, be sure to notice the followings.

When connecting the connectors, connection part should be checked whether there are garbage or metal coupon
or other foreign matters.

Be sure to check whether there is wiring error when wiring.

Be sure to avoid the connector part being pressed when wiring.

Do not exert strong impact to connectors. Because the material is resin, it may be damaged.

Be sure to hold the servo motor to move it when moving servo motor with connected cables. When the cables are
held, there may be stresses on the cables, which may damage the connector or break the cable.

e Precautions on cable

SV2 series can be wired with standard cables and flexible cable.
Overbending or tension should be avoided on cable itself or cable leads. Recommended cable bending radius R is as
follows.

Standard cable

Recommended bend radius R for fixed cable areas
Motor power cable

50W to 400W: >= R15
750W: >= R20
1kW to 5kW: More than 3 times the cable outer diameter

Electromagnetic brake power cable

1kW to 5kW: >= R15

Encoder cable

Full capacity: >= R15

* Can not be used for bending purpose

Flexible cable

Recommended cable bending R of bending radius part : >= R90
Bending lifetime : >= 10 million times

Recommended cable bending radius R of fixed part
Motor power cable

50W to 400W: >= R15
750W: >= R20

Encoder cable

Full capacity: >= R15

e Wiring flexible cables

Please notice the followings.

Torsion of cables
Cable surface should be checked whether there is torsion phenomenon, so as to ensure wiring in the status that

cables are straight. Cable torsion may cause cables break.

Cable length
When cables are too short, tension at the fixed position will increase; or when cables are too long, they may be

relaxed, which may lead to cable break. Proper length of cables should be used.

Fix of cables
Movable part of the cables should not be fixed, or be fixed with the minimum limit. Otherwise concentrated stress at

the fixed position may cause the cable break.
At the same time, stresses at the connector position of servo motor and servo amplifier should be avoided.
It may damage the cables.

Distance from other cables

Be sure to leave enough distance from other cables when wiring, or baffles must be used to prevent interferences
among cables. Interferences among cables may limit the movement of cables, and may cause cable breaks.
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m Wiring servo amplifiers

To connect the cables to servo amplifiers after wiring of servo motor finished.

e Wiring procedures of encoder cable

Insert the servo amplifier side of the encoder cable into the encoder connector of the servo amplifier.

e Wiring procedures of motor power cables

Same as wiring of motor power connector cables, [J] "Wiring the Main Circuit’Control Circuit and Motor Power Supply
Connector", Page 4-7.
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4-4 Wiring Servo Motor

Encoder Cable

m Model and shape

Model and shape of encoder cable are as follows.

Model
Name "e('l‘f)’th Standard | Flexible Shape
cable cable
3m SV2-E3 SV2-E3G Servo amplifier side Servo motor side
\ L |
5m SV2-E5 SV2-E5G

Encoder cable
(for 50W to 750W) @:33 3t |-

10m SV2-E10 | SV2-E10G

Cable O.D.: Standard cable @6.5mm

20m SV2-E20 | SV2-E20G Flexible cable ~ @6.8mm
3m SV-E3A - Servo amplifier side Servo motor side
L
- -
5m SV-E5A - ‘
Encoder cable
for 1kW to 5kW
(for TkiW to SkiW) 10m | SV-E10A - E[p 5 %
20m SV-E20A - Cable O.D.: @6.5mm
3m SV2-BE3 | SV2-BE3G Servo amplifier side Servo motor side
- L -
Encoder cable with 5m SV2-BE5 | SV2-BE5G ‘
the battery @:}jj — — ]
(for 50W to 750W) 10m SV2-BE10 | SV2-BE10G ~— Battery
Cable O.D.: Standard cable @6.5mm
20m SV2-BE20 | SV2-BE20G Flexible cable @6.8mm
3m SV2-BE3A - Servo amplifier side Servo motor side
L
|< -
Encoder cable with 5m SV2-BE5A - ‘ ‘
the battery
(for KW to 5kW) 10m SV2-BE10A _ @E:j: —-|§ —
~— Battery huast 1y
]
20m SV2-BE20A - Cable O.D.: @6.5mm

Motor Power Cable

For use of motor power cables, please abide by the followings.

m » Servo motors must be connected to grounding, otherwise it may cause electrocution. For
grounding method, see E[] "4-10 Remedying Noise and High Harmonics", Page 4-43.

* In order to prevent the danger from movement of movable part of servo amplifiers when the
power is OFF, which is caused by the dead weight of movable part of servo amplifiers or
external forces on them, motor with electromagnetic brake can be used sometimes. When
motor with electromagnetic brake is used, see [J] "Electromagnetic Brake", Page 4-18.

\, Point The wiring between servo motor and servo amplifier must be connected correctly according to
terminal name (U, V, W). Otherwise the servo motor will be abnormal.
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m Model

Model and shape of motor power cable are as follows.

Applicable Model
capacity | Length
Name e (If)’ Standard | Flexible Shape
amplifier cable cable
3m SV2-C3A | SV2-C3AG
50w 5m SV2-C5A | SV2-C5AG
100W | 10m | SV2-C10A | SV2-C10AG Servo amplifier side Servo motor side
20m | SV2-C20A | SV2-C20AG 50mm L
|
3m SV2-C3B SV2-C3BG | Red :Uphase —

White : V phase == ")
200W | 5m SV2-C5B | SV2-C5BG | e - phase ——s = ====={||p#
400W | 10m | SV2-C10B | SV2-C10BG | Green:FG

20m | SV2-C20B | SV2-C20BG
3m SV2-C3C SV2-C3CG Cable O.D.: For 50 to 400W @7 £0.3mm
Motor power cable 10m | SV2-C10C | SV2-C10CG
(without 20m | SV2-C20C |SV2-C20CG
electromagnetic 3m SV-C3D -
brake) 1kW 5m SV-C5D - Servo amplifier side Servo motor side
1.5kW | 10m SV-C10D - 50mm
20m | SV-C20D - e v“é’h“aai: -
o - Blue :W phase ==
3m SV-C3E Green: FG @-i EE%
oKW 5m SV-C5E - Wire mark w
10m | SV-C10E - LTI
20m | SV-C20E - Cable 0.D.: For TkW to 1.5kW @11.8+0.36mm  JIIII {11l
—T
3m SV-C3F _ For 2kwW @13.91£0.40mm
For 3kW to 5kW  @19.3+0.46mm
g::w 5m SV-C5F _ *For types ending with "E" or "F", round terminals
10m SV-C10F - are attached to all U-, V-, and W-phases.
20m SV-C20F -
3m SV2-D3A | SV2-D3AG
50W 5m SV2-D5A | SV2-D5AG
100W | 10m | SV2-D10A | SV2-D10AG Servo amplifier side Servo motor side
20m | SV2-D20A | SV2-D20AG ) (20mm L
Red : U-phase —_— ‘
Motor power cable 3m SV2-D3B | SV2-D3BG gﬂ:egmhha::e R ﬁi
(With 200W 5m SV2-D5B SV2-D5BG Black Electromagnetﬁc brake G==
electromagnetic 400W | 10m | SV2-D10B | SV2-D10BG E'feikn; Elémmagnm e Wire mark
brake) 20m | SV2-D20B |SV2-D20BG M4 crimped terminal
3m | SV2-D3C | SV2-D3CG Cable O.D.: For 50 to 400W @7+0.3mm
750W 5m SV2-D5C | SV2-D5CG For 750W @8+0.3mm
10m | SV2-D10C | SV2-D10CG
20m | SV2-D20C |SV2-D20CG
3m SV-D3D - Servo amplifier side Servo motor side
1kW 50mm
Electromagnetic 1.5kW | 5m SV-DSD ) @-
brak bl 2kw i G —
rake power cable | 4\ | 10m | SV-D10D - @-i
Wire mark
5kW
20m SV-D20D - Cable O.D.: @7mm
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4-4 Wiring Servo Motor

Electromagnetic Brake

When the power of servo amplifier is OFF, an electromagnetic brake should be used to prevent the movement of
movable part of machines because of the dead weight of movable part of servo amplifiers or external forces on them.

Servo amplifier

Emergency stop
Black*4
1 | BRAKE+ E% élRA*z e ¢*3@ 2?
11 Q

2 | BRAKE-
1 % I @ Black*4
24 VDC *1 Electromagnetic brake cable

*1 Power supply for electromagnetic brake can't be used for control 1/0.

*2  Back electromotive force is generated at electromagnetic brake ON/OFF, so relay contacts must be used.

*3  In order to suppress the surge voltage occurred at electromagnetic brake ON/OFF, varistor or diode must be
connected.
If varistor or diode is connected, please pay attention to the braking delay for electromagnetic brake.
E[] "5-5 Electromagnetic Brake Setting", Page 5-25

*4 For electromagnetic brake cables for 750W or less. Otherwise it is black and white independent on the polarity.

How to Prepare Cables

Servo amplifier and servo motor cables can be prepared with optional connector set .
Connector set is divided according to capacity of servo amplifiers as follows.

50W to 100W Encoder and motor power connector set SV-CN1

200W to 400W Encoder and motor power connector set SV-CN2

750W Encoder and motor power connector set SV-CN3

1kW to 2kW Encoder connector set OP-87066 (angle), OP-87065 (straight)
Motor power connector set OP-87064 (angle), OP-87063 (straight)
Electromagnetic brake connector set OP-87068 (angle), OP-87067 (straight)

3kW to 5kW Encoder connector set OP-87066 (angle), OP-87065 (straight)
Motor power connector set OP-87071 (angle), OP-87070 (straight)
Electromagnetic brake connector set OP-87068 (angle), OP-87067 (straight)

Connector set consists of the following accessories. Be sure to check if these accessories are complete.

e Encoder and motor power connector set (50W to 750W)

(1) Encoder connector (2) Encoder connector (3) Motor power connector’
(Servo amplifier side) (Servo motor side)

*

Shape and number of contacts depends on the capacity of servo amplifier.
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4-4 Wiring Servo Motor

e Encoder connector set (1kW to 5kW)

(4) Encoder connector (5) Encoder connector
(Servo amplifier side) (Servo motor side)

e Motor power connector set (1kW to 5kW)

(6) Motor power connector

e Electromagnetic brake connector set (1kW to 5kW)

(7) Electromagnetic brake connector

- SV2 Series User’s Manual -
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4-4 Wiring Servo Motor

m Encoder cable (50W to 750W)

e Components and specifications

Encoder connector Servo amplifier side (Fig. (1)) | Servo motor side (Fig. (2))
Vendor Molex Ltd.
Model 55100-0670 (welding) 504678-0070 (crimping)*1
Supported wire size AWGH#28 to #16 AWGH#26 to #22
Supported wire O.D. - ¢ 6.3t07.7mm
AS-504682
User's Manual PS-54280
CS-56161
o Hand tool . 57175-5000
Crimping tool - Unnecessary for welding
Applicator 57175-3000

*1 For 504678-0070, the contacts are not included in the packaging; if necessary, be sure to use
the 56161-8081 made by Japan molex Co.,Ltd. (sold by reel).

e How to wire
The connector at servo amplifier side is soldered when wiring, while the connector at servo motor side is crimped with
crimping tool.

Servo amplifier side (Fig. (1)) Servo motor side (Fig. (2))

Connector soldering view
531
===
642

Soldering )
surface Connector bottom view
987
oooooo
> 654321
) .
Bottom
e Wiring diagram
Servo amplifier side Servo motor side
Pin No. Signal name R Pin No.
AN
6 |PS-(Signal) ;’ = 5
|
! I
5 PS+ (Signal) \/‘( ; 4
! )
4 BAT- (for connecting the battery) : /‘(\ 4 8
VARS
3 BAT+ (for connecting the battery) V% i < T\ 9
|
|
2 GND : 3 < < 3
! I
! |
" T < < 6
’/ Shell
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\, Point

When wiring the battery in the encoder cable, please pay attention to the following items.

» Please connect the diode for back flow prevention near the battery.

+ Connect a 22Q protection resistor

* Please set the voltage between the BAT+ and BAT- in the range of 2.9V to 4.5V.
* The BAT+/BAT- of the encoder connector and the BAT+/BAT of /O connector is conducted

within the servo ampilifier.

m Motor power cable (50W to 750W)

e Components and specifications

Motor power connector

. For 50W/100W For 200W/400W For 750W
(Fig. (3))

Vendor J.S.T. Mfg Co., Ltd
User's Manual JFA Connector J-1700 JFA Connector J-2700 JFA Connector J-3700

Socket J17S-06FMH-7KL-M-CF J27S-06FMH-7KL-M-CF J37S-06FMH-8KL-M-CF
Used SJ3F-01GF-P1.8
components | Contact SJ1F-01GF-P0.8 SJ2F-01GF-P1.0 SJ3F-41GF-P1.8 (For electromagnetic

(For power terminal) )
brake terminal)

AWG#20 AWG#20
(for power terminals) (for power terminals)
Supported wire size AWG#24 to #20 AWGH#24 to #20 AWG#16 AWG#24 to #20
(For electromagnetic brake (For electromagnetic brake
terminal) terminal)
Supported wire O.D. 6 7+£0.3mm ¢ 7+£0.3mm ¢ 8+0.3mm
o Hand tool YRS-8841 YRS-8861 YRF-880 YRF-881
Crimping
. APLMK APLMK APLMK APLMK
tool Applicator
SJ1F/M01-08 SJ2F/M01-08 SF3F/M41-20 SF3F/M01-20

e How to wire

The wires at servo amplifier side adopts barbed wires, while the connector at servo motor side is crimped with

crimping tool.

Servo motor side

Connector crimping
surface view

123456

‘ % _— Crimping surface

<
1 II

e Wiring diagram

Standard motorElectromagnetic brake motor

Servo amplifier side Servo motor side

Servo amplifier side

Servo motor side

Signal name{Cable color Pin No. Signal name{Cable color Pin No.
FG Green 1 FG Green 1
W phase| Blue 2 W phase| Blue 2
V phase | White 3 V phase | White 3
U phase| Red 4 U phase| Red 4
: e J :
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4-4 Wiring Servo Motor

m Encoder cable (1kW to 5kW)

e Components and specifications

Encoder connector Servo amplifier side (Fig. (4)) Servo motor side (Fig. (5))
Vendor Molex Ltd. DDK Ltd.
) ) CM10-AP10S-M-D (angle) (welding)
Used Connector kit 55100-0670 (welding) ) )
CM10-SP10S-M-D (straight) (welding)
components
Contact - CM10-#22SC(S1)-100
o AWG #16 MAX (pin No.1,2,5,6)
Supported wire size . AWG #20 MAX
AWG #22 MAX (pin No.3,4)
Supported wire O.D. ¢ 6.2to 7.2mm ¢ 6.0 to 9.0mm
TC-610 (angle)
User's Manual PS-54280 )
TC-609 (straight)

e How to wire
Solder the wires at both the servo amplifier and the servo motor sides.

Servo amplifier side (Fig.(4)) Servo motor side (Fig.(5))

Connector welding surface view
531
==

642

"’1 Soldering
%’ > surface

4\

e

Sl

e Wiring diagram

Servo amplifier side Servo motor side
Pin No. Signal name . Pin No. Signal name
6 PS- (Signal) ;’ '\}(\ 2 PS- (Signal)
5  |Ps+ (signal) vi’ ; 1 |Ps+ (Signal)
4 BAT- (for connecting the battery) : /;(\ 4 5 BAT- (for connecting the battery)
3 BAT+ (for connecting the battery) \/i i E T\ 6 BAT+ (for connecting the battery)
2 |eND i : < < 9 |eND
1 5V ‘\ /j 4 5V
Shell FG \I < < 10 FG
Shielded wire ’/
Battery j_

\, Point Be careful of the following when wiring the encoder cable to a battery.
+ Connect a diode that prevents backflow near the battery.
+ Connect a 22Q protective resistor.
* Make sure the voltage between BAT+ and BAT- is between 2.9V and 4.5 V.
+ The BAT+/BAT- of the encoder connector and the BAT+/BAT- of the 1/0 connector conduct
electricity inside the servo amplifier.
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4-4 Wiring Servo Motor

m Motor power cable (1kW to 5kW)

e Components and specifications

Motor power connector

For 1kW/1.5kW/2kW (Fig. (6))

For 3kW/5kW

Vendor Japan Aviation Electronics Industry Ltd. Japan Aviation Electronics Industry Ltd.

Used Plug N/MS3108B18-10S (angle) (welding) N/MS3108B22-22S (angle) (welding)

components N/MS3106B18-10S (straight) (welding) N/MS3106B22-22S (straight) (welding)
Cable clamp N/MS3057-10A N/MS3057-12A

Supported wire size AWG #12 MAX AWG #8 MAX

Internal rubber brushing I.D. & 14.3mm ¢ 15.9mm

e How to wire

The wires at servo amplifier side adopts barbed wires, while the connector at servo motor side is soldered.

e Wiring diagram

Servo amplifier side Servo motor side
Signal name Pin No.
U phase A
V phase B
W phase (o}
FG D
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4-4 Wiring Servo Motor

m Electromagnetic brake power cable (1kW to 5kW)

e Components and specifications

Electromagnetic brake . .
Servo motor side (Fig. (7))
connector
Vendor DDK Ltd.
) CM10-AP2S-M-D (angle) (welding)
Used Connector kit - .
CM10-SP2S-M-D (straight) (welding)
components
Contact CM10-#22SC(S2)-100
Supported wire size AWG #16 MAX
Supported wire O.D. 6.0 to 9.0mm
TC-610 (angle)
User's Manual -
TC-609 (straight)

e How to wire
For wiring method at servo motor side, see "Encoder Cable", Page 4-16.

For wiring electromagnetic brake, see "Electromagnetic Brake", Page 4-18.

Connector welding surface view

OT1

0\2

e Wiring diagram

Servo motor side
Pin No.
Power supply for  @3——— 1

electromagnetic brake @:l— 2
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22N Wiring 1/0 Signals

This section describes how to wire 1/0 connectors.
For assignment and polarity setting of I/O signal, see "5-3 I/0 Signal Setting", Page 5-18.

I/10 Connector Pin Alignment

SV2 main unit
Illustration, view
from outside

. Direc- Terminal name
Pin No. . — Name
tion Posmon‘ Speed ‘Torque
1 Output|  OUT1+ (BRAKE+)! , o
2 Output OUT1- (BRAKE-)"" Electromagnetic brake timing
3 Output ALARM+
Alarm
4 Output ALARM-
5 Input V+ Analog feedback input
6 - COM Input common
7 Input IN1 (LSP)*1 Positive limit switch
8 Input IN2 (LSN)" Negative limit switch
9 Input IN3 (PTL)" Positive torque limit selection
10 Input IN4 (EXT1)" External latch signal 1
1 Input IN5 (EXT2)" External latch signal 2
12 Input IN6 (EXT3)" External latch signal 3
13 Input IN7 (NTL)" Negative torque limit selection
14 - BAT* Absolute value encoder battery
15 - BAT-
16 - SG(V-) Signal ground
17 Output A+ Encoder pulse A-phase+
18 Output A- Encoder pulse A-phase-
19 Output B+ Encoder pulse B-phase+
20 Output B- Encoder pulse B-phase-
21 Output Z+ Encoder pulse Z phase+
22 Output Z- Encoder pulse Z-phase-
23 Output OUT2+ (RDY+)" ,
24 | Output OUT2- (RDY-)"’ Operation ready
25 Output OUT3+ (WARN+)! _
1 Warning

26 |Output OUT3- (WARN-)

*1 The I/O signal alignment can be changed.

Q] "5-3 /O Signal Setting", Page 5-18

Signals in parentheses are default alignments.
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4-5 Wiring I/O Signals

Names and Functions of I/O Terminals

Ex-factory pin assignment of I/O connector are as follows.
The following table and circuit reference diagram are available for wiring.

m Input terminals

Connector pin No.
(default state) and | Supported
reference circuit | control mode
Terminal . _— i
Name Functional description diagram
name c
S| 3|8
Terminal| Circuit | % | ¢ | &
Sl & o
a |?|F
FSTOP Forced termination A warning occurs when turned off, bringing the R ) Yes | Yes | Yes
servo motor to a stop.
LSP Positive limit switch | /g the servo molor to a stop when tumed off. |7 D1 |Yes|Yes|Yes
Can move to the reverse rotation side.
LSN Negative limit switch | "9 the servo motor to a stop when turned off. | o D1 |Yes Yes|Yes
Can move to the forward rotation side.
PTL Posm\_/e torque limit Select forward_rotatlon torque control from 9 DI-1 Yes | Yes | Yes
selection parameter settings.
NTL Negat.lve torque limit Select reverse.rotatlon torque control from 13 DI-1 Yes | Yes | Yes
selection parameter settings.
EXT1 External latch signal 1 10 DI-2 Yes | Yes |Yes
EXT2 External latch signal 2 :}f::ﬁ? the feedback position once the signal is 1 D2 |Yes| Yes|Yes
EXT3 External latch signal 3 12 DI-2 Yes| Yes |Yes
DEC Origin ret.urn . When turned off, decelerated to the origin return 4 ) Yes | Yes | Yes
deceleration switch creep speed.
COM Input common A common terminal for input. 6 DI-1 Yes| Yes |Yes
Vi Analog feedback input Input analog feedback detection using an analog 5 Al Yes | Yes | Yes
voltage.
SG(V-) Signal ground A signal ground inside the servo amplifier. 16 Al Yes | Yes | Yes

*1 Can be used for I/O signal alignment.

4-26
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m Output terminals

Connector pin

No. Supported
(default state) control
Terminal and reference mode
name Name Functional description circuit diagram
c
S| 2|8
Terminal | Circuit | %= | @ | &
S| &S
a|? F
ALARM  |Alarm OFF when internal servo amplifier alarm occurs.?| 3,4 DO-1 |Yes|Yes|Yes
WARN Warning ON when internal servo amplifier warning occurs. | 25, 26 DO-1 |Yes|Yes|Yes
- ON when the absolute value of position deviation is
INPOS | Inposition within "INPOS range” (POS_03). » Yes| - | -
ON when feedback speed is within "Speed match
VCMP Speed match range" (VEL_03). - |Yes| -
TLM Torque limit in progress |ON during torque limit process. *1 Yes|Yes| -
VLM Speed limit in progress | ON during speed limit process. - - |Yes
RDY Operation ready complete ON "Yhe” operation is ready after inputting servo 23, 24 DO-1 |Yes|Yes|Yes
ON signals.
. ON when feedback speed of motor is less than *q
ZSP Zero speed detection "Zero speed detection range” (VEL_05). - - Yes | Yes | Yes
I . ON when the absolute value of position deviation *q
NEAR Positioning approaching is within "NEAR range" (POS_05). - - Yes| - -
BRAKE E.Ie.ctromagnetlc brake |To control the felectromagnetlc prake Oféli motor 1,2 DO-1 |Yes|Yes | Yes
timing when motor with electromagnetic brake is used.

A+ 17 Yes | Yes | Yes
A Encoder pulse A-phase | To output the pulse set for "Encoder division 18 DO-E Yes | Yes | Yes
output pulse" (SYS_02) in differential line driver
B+ Encoder pulse B-phase mode. 19 DO-E Yes| Yes | Yes
B- P P 20 Yes |Yes |Yes
Z+ To output the Z-phase of encoder output pulse in 21 Yes|Yes | Yes
Z— Encoder pulse Z-phase differential line driver mode. 22 DO-E Yes | Yes | Yes

*1 The terminal can be used with I/O signal assignment.
*2  Alarm can be output up to 5 seconds when control circuit is powered ON.
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4-5 Wiring I/O Signals

Specification and Wiring of I/O Terminals

s Common input (DI-1)

— IN

4
I

O
+ COM

Internal circuit

Opto-isolation

Item Specification
Max. input voltage 28.8 VDC
Rated input voltage 24 VDC (3.7mA)
Min. ON voltage 19vDC
Max. OFF current 0.3mA
Common mode Common

m 2-Wire high-speed input (DI-2)

4-28

_ IN 4.7kQ =
o — i — 3
akQ || 1 X xF Lol
i+ COM | L | g
T T ] 2
P+ H Yoo mm o k=
o Opto-isolation
Item Specification
Max. input voltage 28.8 VDC
Rated input voltage 24 VDC (4.5mA)
Min. ON voltage 19vDC
Max. OFF current 0.6mA
Common mode Common

= Common output (DO-1)

loun

v

=
=
o
=
(3]
©
c
£
9]
]
£

OUT-

€

Fuse

II+

Item Specification
Output mode Open collector output
Rated load 30 VDC (50mA)
Leak currentat OFF  |0.1mA
Residual voltage at ON |Less than 1.5 VDC
Common mode Independent
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4-5 Wiring I/O Signals

m Analog feedback input (Al)

Sensor amplifier

D E
Sensor f ?g
; ¥
Item Specification

Input level +12V
Accuracy +1% of F.S.
Resolution +12 bits
Input impedance 30kQ
\, Point  Take the following measures against noise to prevent induction noise:

» Set up "Analog input filter" (AFB_07).
» Use a twisted pair cable.
» Connect so the distance is the minimum distance.

* Install ferrite cores.
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4-5 Wiring I/O Signals

m Encoder output (DO-E)

Higher-level equipment

or similar

|||—
@1
[l

Item Specification
Output mode Differential line driver output
Output voltage SN75ALS174 or similar
Common mode Independent (non-isolation)
Output frequency Phase difference: 1.6Mpps (Quadruplicated frequency : 6.4MHz)

<Minimum output waveform>

Line driver minimum output waveform
@ Phase difference
| |
i T i
i i
i i
ON | |
A-phase OV e e —|— — — —— —_— —_— —|— — —
OFF
on 1 § 1
1 | 1
i | i
B-phase OV —|— — | — —|— — — —|— — — —|—
i | i
1 | 1
OFF ‘ ; ‘
P |
i ! i
PoT1 o T2 0 T3 T4
l ' | ' l
i i
| ;
ON
Z-phase OVem = —e— — — —— — — —_——— —
OFF
: T5 |
| i
T 1> 550ns
T1,T2,T3, T4 :>100ns
T5 :>210ns
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4-5 Wiring I/O Signals

1/0 Connector

To input or output servo amplifier external signal.

\, Point

For /O cables, please use twisted cables and multi-core shielded twisted cables.

The length of I/0 cable should not exceed 3m.

When noise exists, the shielded twisted I/O cable should be connected to grounding.
Wiring should be made as short as possible, and distance between power line and I/O cable
should be kept above 30cm.

m Terminal block cable for I/O connector

Both ends of the terminal block cable for I/O connector (KV-HCo) are connectors. They can be connected to the
terminal blocks of servo amplifier and I/O connector.

SV2 series

1/0O unit

Terminal block cable for 1/0 connector
(26-pin) : KV-HC3

1/0 connector terminal block
(26-pin) : OP-84411

e Terminal assignment
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4-5 Wiring I/O Signals

e Terminal block label (Attached with 1/0 connector terminal block)

Common

2
BRAKE-

4
ALARM-

6
CcoMm

8
LSN

10
EXT1

12
EXT3

14
BAT+

16
SG(V-)
15
BAT-

18
A-

20
B-

22
7-

24
RDY-

26
WARN-

1
BRAKE+|

3
ALARM+

5
V+

7
LsP

9
PTL

11
EXT2

13
NTL

17
At

19
B+

21
z+

23
RDY+

25
WARN|

To be filled by user

14 16 8 20 22 24 26

13 15 17 19 21 23 25

e Available crimped terminal

When crimped terminals are used for wiring of screw terminals of I/O connector terminal block, please use terminals
with the following sizes.

<6.2mm = < H <6.2mm

>58mm ‘

}
< 4.2mm

m /O connector cable

1/0 connector cables at the servo amplifier side are connectors and the other side are barbed wires. You can connect
servo amplifiers with 1/0 connector cables, and connect sensors with barbed wires.

Servo amplifier

(26-pin): OP-84402 (1m), OP-84403 (3m)

| p=—=
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Point color Cable color

Number of point marks

Cable view
connector side

m /O connector

Used to prepare 1/0 connector cables.

Point
e Pin No. |Cable color Number of
\ Color marks
1 Orange Red 1
2 Orange Black 1
3 Gray Red 1
4 Gray Black 1
5 White Red 1
6 White Black 1
7 Yellow Red 1
8 Yellow Black 1
9 Pink Red 1
10 Pink Black 1
11 Orange Red 2
12 Orange Black 2
13 Gray Red 2
14 Gray Black 2
15 White Red 2
16 White Black 2
17 Yellow Red 2
18 Yellow Black 2
19 Pink Red 2
20 Pink Black 2
21 Orange Red 3
22 Orange Black 3
23 Gray Red 3
24 Gray Black 3
25 White Red 3
26 White Black 3

(26-pin): OP-84407
: 10126-3000PE (3M)
: 10326-52A0-008 (3M)

Connector
Case (shell)
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28 Wiring Regenerative Resistor

This section describes the specification and connection of regenerative resistors.

Regenerative Resistors Specifications

The specifications of built-in regenerative resistor (750W to 5kW) and external regenerative resistor are as follows.

m Built-in regenerative resistor (750W to 5kw)

Model of servo Built-in regenerative resistors .
ies Regenerative power [W
amplifier Resistance value [Q] Capacity [W] s - (Wi
SV2-075L2
SV2-100L2 40 40 8
SV2-150L2 20 60 10
SV2-200L2
SV2-300L2 12 60 16
SV2-500L2 8 180 36

m External regenerative resistors

Applicable | o oo | Rated Ambient Storage Thermostat
Model capacity of value [Q] capacity | temperature | temperature | Max. contact | Contact
servo amplifier [w] [°C] [°C] rating mode
OP-84399 50W to 1kW 50+5% 115 VAC / 22A N.C.
220" ~30t0+80 | —40to+100 | 277 VAC/8A | (ol
OP-87073 1.5kW'2 20£5% 16 VDC/20A | tact)

*1 Rated capacity refers to the value at environment temperature of 70°C. However, for natural air cooling please
use the capacity of up to 20%.
*2 2kW to 5kW can also be used depending on operational conditions.

How to Connect Regenerative Resistors

Connection of regenerative resistor is described as follows. For how to select regenerative resistor, see [J] "5-4
Regenerative Resistor Setting", Page 5-20.

Wiring of regenerative resistors must be correct. Otherwise this may lead to machine damage
A\ VIARNING and fire.

Regenerative resistors can be connected as follows.

m Connecting regenerative resistor with SV2-005L2, SV2-010L2, SV2-020L2 or SV2-040L2

The regenerative resistor can be connected to B1/@ and B2 terminals independent on the polarity.

=N C] ICTRE, VL

el
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4-6 Wiring Regenerative Resistor

m Connecting regenerative resistor with SV2-075L2, SV2-100L2, SV2-150L2, SV2-200L2,
SV2-300L2, SV2-500L2

Remove the wires connecting B2 and B3 terminals, and then wire the regenerative resistor to B1/@ and B2
terminals.

The regenerative resistor can be connected to B1/@ and B2 terminals independent on the polarity.

Be sure to remove the wires connecting B2 and B3 terminals and then wire.

ONIYIM ANV STYNOIS H

waAW,
50W to 1kW : OP-84399
1.5kW to 5kW : OP-87073

\,  Point When using SV2-200L2/SV2-300L2/SV2-500L2, screw terminals are provided.
Tighten the terminals securely with the tightening torque from 1.0 to 1.2 N-m.

m Wiring example of thermostat

When regenerative resistors are used, be sure to use thermostat, and make the sequence control program for
stopping the servo motor when thermostat output is enabled.
» Thermostat specifications
Maximum contact rating
115 VAC / 22A
277 VAC/ 8A
16 VDC / 20A
» Wiring example

Servo amplifier m
> NFB

MC 1
L1 '—\'\C FIL I,\”_R
L2 —\i\c S
L3 [—©° L—T
External regenerative resistor
B1 /® Thermostat

Black

White

Black
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22y@ Wiring Analog Monitor

This section describes how to wire the analog monitor.

Analog Monitor Specifications

Specifications of analog monitor are as follows.

Item Specification Remark
Number of chs 2ch
Output range -10V to +10V Linear valid range is within +8V.
Resolution 16 bits
Conversion precision +20mV Standard value
Max. permissible load current +10mA
Conversion speed 1.2ms Standard value

= Analog monitor cable (OP-84408)

Terminal No. | Terminal name | Function name | Cable color Functional description
. Used for monitoring values set in "Analog
1 VTG Analog monitor 2 Red monitor 2" (OTH_ 12).
. . Used for monitoring values set in "Analog
2 TMON Analog monitor 1 White monitor 1" (OTH_11).
3 SG - Black Signal ground
4 SG - Black Signal ground
Wire size : AWG#24 UL-Style No.1007 * Be sure to use the same cable color as in the table.
Socket : DF11-4DS-2C (HIROSE)
Contact : DF11-2428SCF (HIROSE)

Connecting the Analog Monitor Connector

Open the front cover on the top of the main unit and then connect the analog monitor cable (OP-84408) to the main
unit, to allow analog monitor signals to be monitored. Refer to D:] "5-6 Analog Monitor Setting", Page 5-28 for analog
monitor settings and monitor signals.

e Connecting with servo amplifier e Connecting with measuring instruments
Open the front cover on the top of the servo amplifier

and connect analog monitor cable (OP-84408) to the Servo amplifier
servo amplifier.

VTG, TMON

SG

Measuring instruments

When the front cover is open

FKEYENCE
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228 Safety Function Wiring

This section describes wiring to the safety device.

Safety Function Specifications

m Safety function circuit specifications

Type Signal Name Status Description
/STO ON (closed) STO does not function (normal operation)
Input OFF (open) STO functions (motor current shut-off request)
1STO2 ON (closed) STO does not function (normal operation)
OFF (open) STO functions (motor current shut-off request)
ON The STO1 signal and STO2 signal are both operating normally
Output EDM OFF The STO1 signal, the STO2 signal, or both signals are not
operating normally

m * The STO terminal can be wired to from either the sink or source output, but from a safety
standpoint we recommend making it a 0 V common and wiring from the source output.

» EDM output is source output.

* For the external device monitor (EDM), see "8-3 External device monitor (EDM)", Page 8-9.

Safety Function Terminal Specifications and Wiring

m STO input
Servo amplifier
24V power
source STO
Switch
R ISTO1+ J4 4.7 kQ
1 N —
Fuse i /STO1-< 34.7 kQ[:] YazRd o
! z
1
L |/sT02+ Jg 47K
N < -
/STO2- J547 kQ[:] yazg|
oV l <<
Item Specifications Remarks

Input voltage 24 VDC +20%

Input rated voltage |24 VDC (5 mA)

Maximum delay

. 8 ms
time

Time from when STO1/STO2 turn OFF until STO functions
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4-8 Safety Function Wiring

4-38

= EDM output

Servo amplifier

slEDM+ |

7( EDM-

Electrical characteristics of the output signal (EDM signal)

Item Specifications Remarks

Output form Photocoupler-insulated output -

Maximum 30 VDC )

allowable voltage

Maximum 50 mA DC )

allowable current

Residual voltage

at ON 1.5 VDC max. -

Maximum delay 8 ms Time to convert EDM after STO1 and STO2 convert

time

8

The outer appearance
when viewed from the front

m Safety connector pin assignment

This section shows the assignment of the safety connector.

1 Pin No. Signal Name Cable color Marking color
1 Not connected - -
2 Not connected - -
3 /STO1- White Black
4 /STO1+ White Red
7 5 /STO2- Grey Black
6 /STO2+ Grey Red
7 EDM- Orange Black
8 EDM+ Orange Red

of the servo amplifier
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'R Connecting an External Encoder

This section describes how to connect an external encoder.

Overview

Connect the servo amplifier and an external encoder using the fully closed module (SV-FC1) as shown in the
illustration below.

Servo amplifier

Fully closed
module
SV-FC1

€

q et
] =
Y

PN

Linear encoder head

Servo motor L

Machine

Fully Closed Module (SV-FC1) Specifications

m Specifications

Item

Specifications

Interface

Yaskawa serial interface

Feedback

Fully closed control serial communication

Input voltage

Equivalent to an EIA standard RS485 compliant differential line receiver

Output voltage Equivalent to an EIA standard RS485 compliant differential line driver
Power Voltage 5V+5% (4.75V to 5.25V)

output Current Maximum 300mA

g;)en;r;unication 4 Mbps

Communication cycle |62.5 s
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4-9 Connecting an External Encoder

4-40

m Pin alignment

External view when
seen from the front of
the servo amplifier.

Pin No. Signal name
1 PG5V
2 PGOV
3 -
4 -
5 PS
6 IPS

The connection used when connecting a full-closed module and linear encoder changes depending on the type of

linear encoder.

For details on the connection, refer to the instruction manual for the device you will use.
The optional linear encoder connection cable (SV-LN1) is provided to connect a D-sub 9 pin to an external encoder

connector.

e Linear encoder connection cable (SV-LN1)

TD_W

SNZ=N
i}

1 =l

-

im
[
Full-closed ) D-Sub 9 pin side
module side Shield
I\
posv | 1 (e}
|
Pcov | 2 (Geen
Light blue/,
Ps | 5 &
Light bluel;
\
/PS 6 black —
\,

Connector shell 4T
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4-9 Connecting an External Encoder

Installing the Fully Closed Module

1 Align the circuit board installation board with the groove
in the servo amplifier, and secure it with the installation
board locking screws.

(Tightening torque: 0.14 N-m)

2 Remove the connector cover on the side of the servo
amplifier.

3 Firmly insert the circuit board connector into the servo
amplifier connector.

4 Secure the circuit board with screws.
(Tightening torque: 0.14 N-m)

5 Install the module cover from the front so that the circuit
board can be seen from the opening of the cover.

6 Push the left and right claws of the module cover inwards
to secure the module to the servo amplifier.

- SV2 Series User’s Manual -
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4-9 Connecting an External Encoder

Connection Example

m When connecting the Mitsutoyo linear encoder
Connect using the linear encoder connection cable (SV-LN1).

Fully closed
module
SV-FC1
Linear encoder
connection cable

SV-LN1 Mitsutoyo linear encoder
i b
@)
= (€3)
i d b .
Yaskawa serial D-sub 9 pin f— Mitsutoyo connection cable

interface

l When connecting any other type than the above, connect it using the Yaskawa serial interface.
Contact encoder manufacturers for the type of cable to be used.
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2yl Remedying Noise and High Harmonics

Remedyting Noises

According to the different conditions of surround wiring or equipment installation, servo amplifiers may be affected by noises.

Be sure to use the following countermeasures to prevent noises if necessary.

* Input command equipments and noise filters should be installed as near the servo amplifier as possi
» Coils of relays, solenoids, electromagnetic contactors must use anti-surge countermeasures.

ble.

» Main/control circuit power cables and I/O cables should be wired with a spacing of above 30cm. The two cables can

not be inserted into one duct or bundled together.

* It should be separated from power supply of welding machine, electric discharge machine and other noise sources.
Even in conditions that power is separated, when there is high frequency generator nearby, be sure to connect

noise filter at the input side of main/control circuit power cables.
» Be sure to use proper grounding.

m Noise filter

Be sure to connect noise filter at proper position in order to avoid the influence of noise on servo ampli
About wiring method when noise filter is used, please refer to the following example.

Control panel

Electromagnetic contactor

Noise '
filter 4

%L'I U

L1C Encoder
Connector

- - ----® QOperation relay sequence

®-------1 - - -8 Signal generation circuit for
customer generated signals

2 [

*2 *2 J |

T AARA
Noise filter
DC power

supply
(Grounding)

(ground plate)

Earth ground...Should be an isolated ground.

*1 Be sure to use flat braided copper conductor (> 2.0mm? ) for FG.
*2  Be sure to use twisted-pair cable for wiring.
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4-10 Remedying Noise and High Harmonics

4-44

e Precautions on noise filter installation and wiring

Be sure to abide by the following precautions on noise filter installation and wiring.

1 Wiring of 1/0O should be separated. The two cables
can not be inserted into one duct or bundled
together.

2 Grounding wire of noise filter should be far from
output wire. In addition, do not insert the grounding
wire and output wire of noise filter or other signal
lines into one duct or bundle them together.

L

filter

= Noise ¢

filter

\% e

Can be next to
D the input wiring.

3 Grounding wire of noise filter should be connected
to grounding block separately.

4When there is noise filter inside control panel, be
sure to connect the grounding wire of noise filter
and grounding wires of other equipments in the
control panel to the grounding block of the control
panel, and then process grounding.

X O

IL Noise [— IL Noise [—

— fiter | . — filter

Servo amplifier Servo amplifier Servo amplifier Servo amplifier
| el e
Shield grounding Thick/
Short

/77 /7

,,,,,,,,,,,,, Control panel
. Servo amplifier,
i '
| i
L . | |
N.0|se [ !

— filter L~ |

|

—D |

|

'

i

Servo amplifier,

= Grounding

In order to prevent false operations because of noises, be sure to use proper grounding.

Grounding of motor frame

When servo motor is installed on machines, switching noise current may flow through the servo amplifier. In order to prevent
the influence, be sure to connect the frame terminal (FG) of servo motor to the grounding terminal of servo amplifier.
In addition, the grounding terminal of servo amplifier must be connected to grounding.

1/0 cable

When noise is added to an I/O cable, ground the GND of that I/O cable at a single point. When the wires of the motor
main circuit are stored within the metallic control panel, ground the control panel and its connection box at a single

point.
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4-10 Remedying Noise and High Harmonics

Surge Suppressor

A surge suppressor is a component that absorbs lightning surge to prevent malfunction or destruction of the electronic

circuits.

The recommended surge suppressor models for the servo amplifier are as follows.

Main circuit power
supply

Model Manufacturer

3-phase 200 VAC LT-C32G801WS

Single-phase 200 VAC |LT-C12G801WS Ltd.

Soshin Electric Co.,

Electromagnetic Contactor

When AC power sequence control program connected to servo amplifiers is constructed from outside, electromagnetic

contactor should be used.

For electromagnetic contactor selection, see [J] "2-3 Servo Amplifier Specifications”, Page 2-6.

Remedying High Harmonics

A DC reactor can be connected as part of the measures against high harmonics.
Connection method is as follows.

3-phase input

Servo amplifier

DC reactor
02

Refer to the table below to select the desired DC reactor.

Heig (;'Li)l:rypower Model of servo amplifier Inductance [mH] Rated current [A]
SV2-005L2
SV2-010L2
\/2-

SV2-020L2 9 48
SV2-040L2
SV2-075L2

-ph 200 VA
3-phase 200 VAC SV2-100L2
SV2-150L2
1. .

SV2-200L2 S 88

SV2-300L2 1 14

SV2-500L2 0.47 26.8
SV2-005L2

4 .

SV2-010L2 0 085

Single-phase 200 VAC SV2-020L2 20 1.65

SV2-040L2 10 3.3

SV2-075L2 4 5.3
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PARAMETER SETTINGS

This chapter describes the servo parameter and I/O settings.

5-1 Main Circuit/Control Circuit Power Supply Setting

5-2 Function Setting

5-3 I/O Signal Setting
5-4 Regenerative Resistor Setting
5-5 Electromagnetic Brake Setting
5-6 Analog Monitor Setting
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2% B Main Circuit/Control Circuit Power Supply Setting

This section describes settings of main circuit/control circuit power supply.
For wiring of main circuit/control circuit power supply, see [J] "4-3 Connecting the Main Circuit/Control Circuit Power
Cables", Page 4-6.

Main/Control Circuit Power Supply Setting

You can set up power type according to actually used power supply.

SCLELLCLY Category | Level |Parameter name| Setting range Settl_ng Default E_na.ble
type unit timing
. *AC/DC power 0:AC
OTH_19 Oth S | - 0
- o PeciEl | supply 1:DC After power is
* . ON i
OTH_20 Other Special 3PH/1PH power 0 : Three phase ) 0 again
supply 1 : Single phase
\, Point

+ If the input power type (AC/DC) is different from the OTH_19 setting, then "Main circuit wiring
error” alarm (330) will occur.

* In the case of 200 VAC power input, "Main circuit open phase" alarm (F10) will occur when OTH_20 is
set to "Three phase”.

Operation at Instantaneous Powercut

When main circuit power supply of the servo amplifier is OFF due to instantaneous powercut, an excitation duration of
servo motor can be set via parameters.

LRI CT7 Category | Level |Parameter name| Setting range Settl_ng Default E.na.ble
type unit timing
OTH_24 Other Special Instantaneous 20 to 50000 ms 20 | Afterchanging
powercut hold time

When main circuit power supply is OFF, an instantaneous powercut will be detected, and if the time from power OFF
to ON is smaller than the set value of OTH_24, the servo amplifier will continue to operate; if it is larger than set value,
then it will be OFF.

\. Point + The hold time for the control circuit of the servo amplifier is about 100 ms. Should the control
circuit power supply become uncontrollable during an instantaneous power cut and behave
exactly the same way as in a normal power-off state, the OTH_24 setting will have no effect.

* Hold time of the main circuit power depends upon outuput of the servo amplifier. When load of
the servo motor is large, and "Main circuit under voltage"” alarm (410) occurs during

instantaneous powercut, the setting of OTH_24 will be disabled.
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5-1 Main Circuit/Control Circuit Power Supply Setting

Torque Limit at Main Circuit Voltage Drop

After voltage of the main circuit voltage drops, the "Main circuit under voltage warning" (971) will be detected, and the
output current will be suppressed through limiting the torque. Even if supply voltage drops, operation will continue and
will not stop due to the alarm.
The servo amplifier is compliant to the SEMI F47 standards required by semiconductor manufacturing equipment.

Combining with the functions available for Instantaneous powercut hold time (OTH_24) can prevent a stop invoked by

an alarm and continue with the operation when momentary power failure occurs.

The torque when main circuit voltage drops can be limited through a higher-level equipment or servo amplifier.

* Through a higher-level equipment
Higher-level equipment will limit torque when it receives "Main circuit under voltage warning" (971). It will release
torque limit when it receives release signal of "Main circuit under voltage warning" (971).

* Through a servo amplifier
The servo amplifier will limit torque inside the servo amplifier when it receives the "Main circuit under voltage
warning" (971). It will release torque limit according to the "Rel time for trq lim at vol drop" (OTH_23) when it
receives release signal of "Main circuit under voltage warning" (971).

Torque limit can be set through parameters when main circuit voltage drops.

FEEDIE T Category | Level | Parameter name Setting range Settl_ng Default E_na_ble
type unit timing
A e 0 : Not detect .
OTH_21 \'\//'el‘t'g C'rglr"t 1: Warning - o | Aferpoweris
oltage drop 2 : Warning and torque limit 9
OTH_22 . Trq lim at main circuit 0t0 100 % 50
Other | Special |vol drop
OTH_23 Rel time for trq lim |, 1000 ms 100 | After changing
at vol drop
OTH_24 Instantaneous 20 to 50000 ms 20
- powercut hold time
\, Point

+ Set a smaller value to OTH_22 than the torque applied during normal operation. A power cut is
gradually cleared according to the OTH_23 setting once torque control has been lifted.
+ Set OTH_23 to 1000ms to be compliant to the SEMI F47 standards.
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5-1 Main Circuit/Control Circuit Power Supply Setting

5-4

Max. torque ;

Torque T during
normal operation

OTH_22 5

.
-3

t

[—
L

-~

0,
0% t: Actual release time

OTH_23

T-OTH_22
Tmax

t= x OTH_23

m * The servo amplifier supports the voltages and instantaneous power cuts that are within the

range defined by the SEMI F47 standards. Note, however, that it needs to be backed up by an
uninterrupted power supply (UPS) in case of voltages and instantaneous power cuts that are
out of range.

+ Set the torque limit used for the host controller and/or servo amplifier so a torque is output
that exceeds the acceleration torque when a command is received after the main control
power has been restored.

* Do not limit the torque below the holding torque for the vertical axis.

* This function is intended to limit the torque to within the servo amplifier capabilities during
power outage and does not support every load or operating condition. Be sure to observe the
behavior of the actual device before setting the parameters.

* When "Instantaneous powercut hold time" (OTH_24) is set, it takes longer until the motor is
powered off after powering off the mains. Use the Servo OFF (SV_OFF) command to power off
the motor immediately.
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2¥4 Function Setting

This section describes the parameters for each function.

Limit Switch Settings

Set up the forward and reversal limit switches.
Refer to [J] "4-5 Wiring I/O Signals", Page 4-25 for wiring the "Forward limit switch (LSP)" and "Reversal limit switch
(LSN)" inputs and also to [J] "5-3 I/O Signal Setting", Page 5-18 for signal alignment and polarity settings.

m + In case of linear drivers, be sure to connect limit switches to prevent damage to the servo
amplifier.
+ Use the "N.C. (Normal Closed: B contact)" as much as possible to prevent the limit switch
contacts from getting oxidized.

m Limit switch stop mode

lelutlil Category | Level |Parameter name Setting range Settl'ng Default E.na.ble
type unit timing

0: Same setting as Servo OFF

1: Servo lock after decel stop
by setting trq

2: Free after decel stop by
setting trq - 1

3: Servo lock after decel stop
by setting time

4: Free after decel stop by
setting time

*Limit switch
stop mode

After power is

ALM_05 |Alarm Extend ON again

\. Point * When combing the servo amplifier with KV-XH16ML/XH04ML, set the limit switch stop mode to
"1: Servo lock after decel stop by setting trq" or "3: Servo lock after decel stop by setting
time". Otherwise, the servo amplifier cannot work properly.

* When the ALM_05 and ALM_01 values are set to "0" respectively, the switches become free
after a dynamic braking stop.

* When the ALM_05 value is set to "1 to 2", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common stop torque” (ALM_06).

* When the ALM_05 value is set to "3 to 4", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common decelerate stop time" (ALM_07).

* When torque control is being applied, the ALM_05 setting takes no effect. The servo amplifier
is brought to a stop according to "Servo OFF and G1 alarm stop mode" (ALM_01).

m Torque limit when the limit switches are on

HELEGLT Category | Level | Parameter name Setting range Settl.ng Default E.na_ble
type unit timing

ALM_06 Alarm Extend |Common stop torque |0 to 800 % 800 Afte_r
changing

\ Point . The unit is the percentage of the rated torque.

* Even when a value is set that exceeds the maximum torque value of the servo motor, the
maximum torque value of the servo motor is the upper limit.

* When the limit switches are turned on, the normal torque limit value is disabled. The servo
amplifier is brought to a stop at zero speed (stop by command speed 0), while being controlled
by ALM_06. Due to this, at the default value (800%), the servo amplifier is brought to a stop at
zero speed (stop by command speed 0) by the maximum torque.

m Speed limit when the limit switches are on

Pal;?lr:(:ter Category| Level | Parameter name Setting range Sefiine Default el o

unit timing
ALM_07 Alarm Extend

Common decelerate
stop time

After

0 to 10000 ms 0 changing

\. Point + "Common decelerate stop time" (ALM_07) sets the time to stop from the maximum motor
speed.

* When the limit switches are turned on, the normal speed limit value is disabled. The servo
amplifier is decelerated and then brought to a stop within the time controlled by ALM_07. Due
to this, at the default value (0ms), the servo amplifier is brought to a stop at zero speed (stop
by command speed 0).
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5-2 Function Setting

Motor Stop Mode Settings when the Servo Is Off, an Alarm Occurs, or a Forced Stop Is Activated

Set the motor stop mode settings when the servo is off, an alarm occurs, or a forced stop is activated.

Referto [T]

"4-5 Wiring I/O Signals", Page 4-25 for wiring the "forced stop (FSTOP)" input and also refer to

] "5-3 I/O Signal Setting", Page 5-18 for signal alignment and polarity settings.

l Reference v

+ Dynamic braking is the function for emergency stops. When the servo amplifier is powered on/
off, powered on when the servo is on, or stopped, the dynamic brake circuit is operated very
often, causing the internal elements to degrade.

* When the main circuit (L1, L2, L3) or the control circuit (L1C, L2C) is powered off, the servo
amplifier is brought to a stop in the following manner, regardless of the parameter settings
specified for "*Servo OFF or G1 alarm stop mode" (ALM_01) and "*G2 alarm stop mode"

(ALM_02).
The main circuit is powered off (allmodels) ................. Dynamic braking stop
The control circuit is powered off (all models except for SV2-500L2) . . ... Dynamic braking stop

(SV2-500L2) ..........cvvunnnnn Free run stop
+ If the servo amplifier needs to be stopped in free run mode instead of dynamic braking when
the main circuit (L1, L2, L3) or the control circuit (L1C, L2C) is powered off, break servo motor
wiring (U, V, W) to program the sequence externally.

Alarms are categorized into two types: G1 and G2. You can set up the method to stop alarms based on
their respective types when they occur.

Refer to [T]"A-5 List of Alarm/Warning Messages", Page A-25 for how alarms are categorized into
either of the types.

m Motor stop mode when the servo is off and a G1 alarm occurs

Parameter
type

Category | Level FEEEET Setting range Settl_ng Default E_na_ble
name unit timing

ALM_01

*Servo OFF or G1 0: Dynamic brake

Alarm Extend 1: Dynamic brake and free - 0
alarm stop mode 2: Free

After power is
ON again

l Reference v

Dynamic braking is one of the modes to bring the servo motor to an emergency stop. The dynamic
brake circuit is integrated into the servo amplifier, bringing the servo motor to an emergency stop by
shorting the electric circuit.
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5-2 Function Setting

m Motor stop mode when a G2 alarm occurs

sl Category | Level LU Setting range Settl.ng Default E_na.ble
type name unit timing

0: Stop by command speed 0
*G2 alarm stop |1: Same setting as Servo OFF After power is
ALM_02 Alarm Extend mode 2: Follow the setting of G2 alarm ) 1 ON again

stop mode (ext.)

0: Same setting as Servo OFF

1: Same setting as Servo OFF
after decel stop by setting trq

2: Free after decel stop by
setting trq - 1

3: Same setting as Servo OFF
after decel stop by setting time

4: Free after decel stop by
setting time

N

After power is
ON again

*G2 alarm stop

ALM_03 Alarm Extend
- mode (ext.)

\. Point * When combing the servo amplifier with KV-XH16ML/XH04ML, set the ALM_02 value to "1".

Otherwise, the servo amplifier cannot work properly.

* When torque control is being applied, the ALM_02 and ALM_03 settings take no effect. The
servo amplifier is brought to a stop according to "*Servo OFF and G1 alarm stop mode"
(ALM_01).

* ALM_03 is only effective when the ALM_02 value to "2".

* When the ALM_03 value is set to "1 to 2", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common stop torque” (ALM_06).

* When the ALM_03 value is set to "3 to 4", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common decelerate stop time" (ALM_07).

m Motor stop mode when a forced stop is activated

FEEEE) Category | Level FETEITSET Setting range Settl_ng Default E_na_ble
type name unit timing

0: Same setting as Servo OFF
: Same setting as Servo OFF
after decel stop by setting trq

2: Free after decel stop by setting
trq - 1

3: Same setting as Servo OFF
after decel stop by setting time

4: Free after decel stop by setting
time

N

*FSTOP stop
mode

After power

ALM_04 Alarm Extend is ON again

SONILLIS YILINVHVd u

\. Point * When torque control is being applied, the ALM_04 setting takes no effect. The servo amplifier

is brought to a stop according to "*Servo OFF and G1 alarm stop mode" (ALM_01).

* When the ALM_04 value is set to "1 to 2", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common stop torque” (ALM_06).

* When the ALM_04 value is set to "3 to 4", the servo amplifier is decelerated and then brought
to a stop according to the settings specified for "Common decelerate stop time" (ALM_07).

* When combing the servo amplifier with KV-XH16ML/XHO04ML, set the ALM_04 value to "0 to 2".
Otherwise, the servo amplifier cannot work properly.
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5-2 Function Setting

Rotation Direction Setting

Change the rotational direction of the servo motor based on the command received.

Rotation direction can be set through a parameter.

CIuLe Category | Level | Parameter name | Setting range Settllng Default E-na'ble
type unit timing

. ol ... |0:CCW After power is
SYS_05 Position Basic |*Motor rotate direction 1-CW - 0 ON again

change.

\. Point * When combing the servo amplifier with KV-XH16ML/XH04ML, set the rotational direction to
"CCW?". Otherwise, the servo amplifier cannot work properly.

* When the command value of higher-level equipment is fixed, only rotation direction will be change

according to the setting of SYS_05. Encoder pulse output or analog monitor signal, etc. will not

SONILLIS ¥ALINVHVd u

l * CCW : Rotation of motor shaft counter-clockwise seen from the motor shaft end is called
IICCWIII

* CW : Rotation of motor shaft clockwise seen from the motor shaft end is called "CW".

5-8
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5-2 Function Setting

Encoder Pulse Output Setting

Encoder pulse output is the function used by a servo motor to output a set pulse every revolution from the "Encoder
pulse A-phase (A+/A-)", "Encoder pulse B-phase (B+/B-)" and "Encoder pulse Z-phase (Z+/Z-)" terminals.
For specification and wiring of each terminal, see []] "4-5 Wiring l/O Signals", Page 4-25.

m Signal

Encoder pulse output can output pulses of different status through the following output terminals. Output pulses are

shown below.

Signal Category Description
A+/A—- Encoder pulse A-phase The output pulses per motor rotation based on encoder indexing
B+/B— Encoder pulse B-phase pulses.
Z+/Z—- Encoder pulse Z-phase The pulse output by the motor every rotation.

m Output pulse phase
A pulse with B-phase leading 90° will be output in CCW direction; a pulse with A-phase leading 90° will be ouput in CW.

CCW (B-phase leading 90°)

CW (A-phase leading 90°)

A-phase

B-phase

Z-phase

4>|_|‘790°
RS
L
|

A-phase
B-phase i )
Z-phase

m Immediately after powering on the mains, restarting the servo amplifier, and performing the
CONFIG command, the Z-phase may not be output properly unless the motor makes at least two
rotations in advance. If the motor is unable to make two rotations, operate the motor at 600min!

or less.

\, Point

The Z-phase pulse width varies according to "Encoder division output pulse" (SYS_02) and
becomes the same with that of the A-phase.

m Output pulse setting

Set up the number of encoder division output pulses per motor rotation.

. Defaul

Parameter Parameter . Setting e Enable

Category | Level Setting range - (factory L

type name unit . timing

setting)
“Encoder After power is
SYS_02 System Basic | division output |16 to 1048576 PLS/Rev 2048 P .
pulse ON again
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5-2 Function Setting

The unit varies according to the number of pulses to be output. If the conditions are not met, the "“encoder division
output pulse error" alarm (041) is generated.

Encoder dl(‘g?;fo;;npm pulse Setting unit (PLS/Rev) Upper limit of mo:::]ri:_e;aed at this setting
16 to 16384 1 6000
16386 to 32768 2 3000
32772 to 65536 4 1500
65544 to 131072 8 750
131088 to 262144 16 375
262176 to 524288 32 187
524352 to 1048576 64 93

Example When "*Encoder division output pulse" (SYS_02) is set to 16 (16 pulses per rotation), the A-phase and B-
phase will be output as follows.

1 revolution = 16 pulses

|« >
|1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516I

A-phase

B-phase J |_| |_| |_| |_| |_|

\. Point * The encoder pulse output frequency upper limit is 1.6Mpps (2-phase and 4-multiplication,
6.4MHz equivalent). The number of motor rotations increases for a larger value. When the
value exceeds 1.6Mpps, the "Encoder division output pulse overspeed" alarm (511) is
generated.

* When not using the absolute position system, perform an origin return after the motor has
made at least one rotation, and then count the output pulses. The output pulses may be
shifted.

Zero Speed Detection Setting

When feedback speed of a servo motor is lower than set value of zero speed detection range, a "Zero speed
detection (ZSP)" signal will be output.

For wiring of the "Zero speed detection (ZSP)" signal, see [J] "4-5 Wiring I/O Signals", Page 4-25.

lelutlil Category| Level |Parameter name| Setting range Settl_ng Default E_na_ble
type unit timing
VEL 05 | Speed | Extend |27 Speed 1 to 10000 min-! 20 After changing
detection range

Zero speed detection range has a 5 min”’ lag. When feedback speed is above "Zero speed detection range +
5 min™"", output will be OFF.

\. Point Even if the set value exceeds max. speed of the servo motor, max. speed of the servo motor will
also be used as the upper limit value.
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Torque Limit Setting

To input the internal torque limit value or the torque limit value based on MECHATROLINK-III communication
command into the servo amplifier, and limit servo motor torque according to the specified torque.

m Switching torque limit mode

Torque limit is divided into three types: "Internal torque limit (basic)", "Internal torque limit (extend)" and "Torque limit
based on MECHATROLINK-III communication command".
Torque limit mode can be set through parameters.

A LCLS Category | Level LT Setting range Settl.ng Default E.na.ble
type name unit timing
0: Only TrgLim1 is valid
N ... |1:TrgLim2 is valid (P/NTL)
TRQ 05 | Torque | Basic rTn";?h“Oe d"m't 2: TLIM is valid ; 2 i/:ftg,r\lp;’g"z;
3: TLIM is valid (P/NTL)
4: TrgLim2 & TLIM are valid (P/NTL)

"Internal torque limit (basic)" will always be enabled in all modes, and "Internal torque limit (extend)" and "TLIM" will
be enabled/disabled as follows according to the above parameter setings.

Setting

O.......... "Only TrgLim1 is valid" is only enabled.

1. . "Only TrgLim1 is valid" is enabled.
Enable or disable "P-torque limit 2" using the "Forward torque limit selection (PTL)" and "Reversal
torque limit selection (NTL)" inputs.

2. "Only TrgLim1 is valid" and "TLIM" inputs are enabled.

3. "Only TrgLim1 is valid" is enabled.
Enable or disable "TLIM" using the "Forward torque limit selection (PTL)" and "Reversal torque limit
selection (NTL)" inputs. TLIM is applied as the absolute value only in the direction set for PTL and
NTL.

4. ........ "Only TrgLim1 is valid" is enabled.
Enable or disable "P-torque limit 2" and "TLIM" using the "Forward torque limit selection (PTL)" and
"Reversal torque limit selection (NTL)" inputs.

\. Point + When combing the servo amplifier with KV-XH16ML/XH04ML, set the torque control method to

"TLIM is valid".

When more than one torque control method is enabled simultaneously, control the torque using the
minimum effective torque limit.

When the "TLIM" using the "Forward torque limit selection (PTL)" and "Reversal torque limit
selection (NTL)" inputs are not assigned to the I/O terminals, the "TLIM" using the "Forward torque
limit selection (PTL)" and "Reversal torque limit selection (NTL)" inputs are always disabled.

The input of "forward rotation side torque limit selection (PTL)" and "reversal torque side torque
limit selection (NTL)" is the logical sum of the input terminal PTL, NTL and the P_CL, N_CL of servo
command output signal field (WVCMD_IO).

The TLIM value is applied to the forward/reverse directions as the absolute value.

Even when a value is set that exceeds the maximum torque value of the servo motor, the maximum
torque value of the servo motor is the upper limit.

When running the servo in trial mode (Z phase search, servo JOG operation) while controlling the
speed and torque, TLIM is disabled.

The TRQ_05 setting has no effect when the limit switch input is active. The torque is controlled
using the "*Limit switch stop mode" (ALM_05) and "Common stop torque" (ALM_06) settings.
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e Torque control using TLIM

The torque is controlled using the MECHATROLINK-III command data field (TLIM).
For details, refer to D:] "A-6 MECHATROLINK-III Communication Commands", Page A-36 and the host controller user

manual.

e Torque limit based on parameters

To set an internal torque limit value through a parameter.

FEEE) Category | Level Parameter name S Settl_ng Default E_na.ble
type range unit timing

TRQ_01 Basic P-torque limit 1 0 to 800 % 800
TRQ_02 N-torque limit 1 0 to 800 % 800 )

————— Torque — After changing
TRQ_06 Extend P-torque limit 2 0 to 800 % 100

— Xten
TRQ_07 N-torque limit 2 0 to 800 % 100

Motor Overload Detection Level Setting

To set up how to detect overload alarm/overload warning that will occur when a continuous load over rated value is applied to
the servo motor.

m Motor overload alarm

When a load that exceeds the rated value is applied to the servo motor, detect the "Overload (Peak)" alarm (710) and
"Overload (Continuous)" alarm (720) to bring the servo motor to a stop, in order to prevent the heating of the servo
motor or destruction of the machine.
When changing the "*Base cur at detecting overload" setting, the current to detect the "Overload (Continuous)" alarm
(720) can also be changed.
When the servo motor discharge is not sufficient, the overload alarm can be detected early to prevent the heating of

the motor.

"*Base cur at detecting overload" is set by the corresponding parameter.

FETELOET Category| Level Parameter name Setting Settl.ng Default E.na-ble
type range unit timing
ALM_12 Alarm | Extend | Dasecuratdetecting |, 469 % 100 Aiter power is
overload ON again
\. Point When powering off the mains while the "Overload (Peak)" alarm (710) and "Overload (Continuous)"

alarm (720) are generated, the "Overload warning" (910) is generated the next time the servo
amplifier is powered on.

m Motor overload warning

When changing the "Overload warning" setting, the time to detect an overload warning can also be changed.
"Overload warning" is set by the corresponding parameter.

CLEl oL Category | Level Parameter name Setting Settl.ng Default E.na-ble
type range unit timing
ALM_11 Alarm Extend |Overload warning 1to 100 % 20 After changing
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Electronic Gear Setting (Position Control Mode)

A position command from the higher-level equipment will be sent to the servo motor after being converted through a
electronic gear ratio.

P when combing the servo amplifier with KV-XH16ML/XHO4ML, set the electronic gear to the
default value of "4/1" normally, or to "1/1" only when using the fully closed control function.

To set up electronic gear through parameter.

AELEEL7 Category | Level ey Setting range Settl_ng Default E_na.ble

type name unit timing
POS_01 E'ec"ont'c gear 14 10 1073741824 4

. . numerator After power is

Position Basic - ON again

POS_02 Electronic gear |\ 1073741824 1
denominator
\. Point Be sure to set the electronic gear within the range of 0.001 < electronic gear ratio (POS_01/

POS_02) < 64000. The "*Parameter setting error 0" alarm (040) will occur when it exceeds the
setting range.

Inposition Signal (INPOS) Setting (Position Control Mode)

If absolute value of the difference between the pulse command from the higher-level equipment and movement of the
servo motor (position deviation pulse) is smaller than the set value, then a "Inposition (INPOS)" signal will be output.

m INPOS range

The SV2 series can set a INPOS range according to position deviation range of the "Inposition (INPOS)" output. The
INPOS range can be set through a parameter.

HELETE T Category | Level FELELE 7 Setting range | Setting unit | Default E'na.ble
type name timing
POS_03 Position Basic |INPOS range 0to 1073741824 CMD_PLS/ 25 After changing
ENC_PLS
\. Point + The seting unit is "CMD_PLS", which is a command pulse unit set through the electronic gear

(POS_01/POS_02).

+ If the set value is too large, and the position deviation during low speed operation becomes
smaller, then it will always be in the inposition signal output status. Be sure to set a proper
range.

m INPOS/NEAR unit

Number of pulses set in the INPOS/NEAR range can be set to a command pulse unit of the higher-level equipment or
an encoder pulse (feedback pulse) unit of the servo motor. Pulse type can be set through a parameter.

Raametey Category | Level ey Setting range Sett|_ng Default E_na_ble
type name unit timing

I . |YINPOS, NEAR |0: CMD_PLS After power is
POS_06 Position | Special unit 1:ENC_PLS - 0 ON again
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m INPOS output timing

The "Inposition (INPOS)" output will always be ON when the position deviation is always small according to size of the
INPOS range. During command pulse input, if the "Inposition (INPOS)" output is OFF, then "Inposition (INPOS)"
output timing will be changed. Timing can be set through a parameter.

Raametey Category | Level AELEIUELS Setting range Settl_ng Default E_na_ble
type name unit timing
0: PosDeviation =< INPOS range
POS_04 Position | Extend INEOS output |1: PosDev =< INPOS & cmd after ) 0 After power
timing flit=0 is ON again
2: PosDev =< INPOS & cmd=0

Positioning Approximation (NEAR) Signal (Position Control Mode)

If absolute value of the difference between the pulse command from the higher-level equipment and movement of the servo
motor (position deviation pulse) is smaller than the set value, then a "Positioning approximation (NEAR)" signal will be output.

= NEAR range

The SV2 series cam set a NEAR range according to the position deviation range of "Positioning approximation
(NEAR)" output. NEAR range can be set through a parameter.

FETELLA T Category | Level FELELE 7 Setting range Setting unit Default E.na'ble
type name timing

. CMD_PLS/ After
POS_05 Position | Extend |[NEAR range 0to 1073741824 ENC_PLS 25 changing

\. Point When combing the servo amplifier with KV-XH16ML/XH04ML, set POS_05 to "25" normally.

m INPOS/NEAR unit

The number of pulses set in the INPOS/NEAR range can be set to a command pulse unit of the higher-level
equipment or an encoder pulse (feedback pulse) unit of the servo motor. Pulse type can be set through a parameter.
[0 "Inposition Signal (INPOS) Setting (Position Control Mode)", Page 5-13

Deviation Excessive Alarm/Warning Setting (Position Control Mode)

If absolute value of the difference between the pulse command from the higher-level equipment and movement of the
servo motor (position deviation pulse) is larger than the set value, then an alarm will occur and the "Alarm (ALARM)"
will be ON; or a warning will occur, and the "Warning (WARN)" output will be ON.

When the motor behaves differently from what the command orders, setting "Deviation excessive alarm level"
(ALM_10) to an appropriate value allows an error to be detected, bringing the motor to a stop. The position deviation
is the difference between the position command value and the actual position and is calculated using the following
formula.

B o Motor speed [min'1] 10 x Encoder resolution (22bit) "*Electronic gear denominator" (POS_02)
Position deviation = x x

60 "Position control gain" (TUN_04) "*Electronic gear numerator" (POS_01)

m Deviation excessive alarm

Set the deviation excessive alarm level to a value that is calculated by multiplying the value calculated using the above
formula by values between 1.2 and 2.

FETELLAT Category | Level | Parameter name Setting range Settl'ng Default E-na.ble
type unit timing
ALM 10 | Alarm | Extend |DSViaionexcessive |y 4073741823 | CMD_PLS | 5242880 After
- alarm level - changing
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m Deviation excessive warning

If a warning is detected before a deviation excessive alarm occurs, then adjust the motor load and command to
prevent motor stop.
Proportion of a deviation excessive alarm level can be set through a parameter.

el Category | Level | Parameter name Setting range Settl'ng Default E-na.ble
type unit timing
ALM_09 | Alarm | Exteng |DSViation excessive |, 46, % 100 After
waring level changing

Speed Match Signal (Speed Control Mode)

If difference between the servo motor speed and the command speed is smaller than the "Speed match range"
(VEL_03), then the "Speed match (VCMP)" signal will be output.

Detection width of the speed match signal can be set through a parameter.

LTI Category| Level | Parameter name Setting Setting unit Default E.na-ble
type range timing
VEL_03 Speed Basic |Speed match range |0 to 100 min”" 10 After changing
Motor rotation speed
VEL_03
VEL_03
AN

\Command speed

Output VCMP
within the range.

Maximum Motor Speed Settings

When the servo motor speed exceeds the set value, the "Overspeed" alarm (510) can be detected to bring the servo
motor to a stop, in order to prevent the destruction of the machine.
The maximum motor speed function is set using the following function.

Parameter . . . Enabl
CLEIL D Category | Level | Parameter name |Setting range | Setting unit | Default . a.b e
type timing
*Maximum motor .4 After power is
VEL_06 Speed Extend 0 to 65535 min 10000 .
speed ON again
\. Point Even if the set value exceeds max. speed of the servo motor, the max. speed will also be used as

the upper

limit.
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Speed Limit Setting (Torque Control Mode)

During speed limit, the internal speed limit value or the speed limit value based on MECHATROLINK-III
communication command will be input to the servo amplifier, and speed of the servo motor will be limited according to
the specified speed.

m Speed limit method setting

Speed limit can be realized through a parameter set value or through VLIM.

e Speed limit based on VLIM

Speed will be limited through the data area of MECHATROLINK-III communication command (VLIM).
For details, see [J]"A-6 MECHATROLINK-IIl Communication Commands", Page A-36 and user's manual of the host

equipment.

e Speed limit based on parameters

Motor speed limit value can be set through a parameter. During torque control, the set value of speed limit will always

be enabled.
FETELE Category | Level Parameter name Setting range Settl_ng Default E_na_ble
type unit timing
VEL_04 Speed | Basic |opeedlimitduring 0 to 10000 min"" | 10000 |After changing
torque control
\. Point When more than one speed control method is enabled simultaneously, control the speed using

5-16

the minimum effective speed limit.
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The setting related to the acceleration/deceleration rate of the speeding reference (speed control mode)

You can set the acceleration/deceleration rate for the speeding reference.
Set the time to accelerate from when the servo motor is stopping to the highest rotation speed”, and the time from the
highest rotation speed to when the servo motor stops, it functions by the acceleration/deceleration rate during that

time.
*1 The highest rotation speed varies depending on the capability of servo motor.
50 to 750W: 6000 min™!
1.0k to 5.0kW: 3000 min™!
LU CT? Category | Level Parameter name Setting range Settl.ng Default E.na.ble
type unit timing
VEL 01 Speed control 0 to 10000 ms 0
. acceleration time .
Speed Basic Sosed ol After changing
VEL_02 peed contro! 0 to 10000 ms 0
deceleration time
e Setting example
The example when using in the following environment
Servo motor: SV2-M100A] Actual acceleration  The highest Actual deceleration

The highest rotation speed: 3000 min™’ time I[°Ea‘j°fi Sf’?‘f time
"Speed reference acceleration time"(VEL_01):100 ms | //’. .\\ |
Acceleration rate: 3000 min™' / 100 ms = 30 min“'/ms R AR
If starting from when the servo motor is stopping by the speed | |
control at 600 min™’! speed reference, omint Y,/ B A\
it is accelerated by 600 min”" / 30 min"'/ms = 20 ms.

VEL_01 | | VEL_02

The setting related to the acceleration/deceleration rate of the torque reference (torque control mode)

You can set the acceleration/deceleration rate for the torque reference.

Set the time to accelerate from torque reference = 0 to the highest torque”, and the time from the highest torque to
when the torque stops, it functions by the acceleration/deceleration rate during that time.
*1 The highest torque is the ratio against the rated value of the instant highest torque.

(Example) When 50W, 0.557 N-m / 0.159 N-m = 350%

ClubLLs Category| Level | Parameter name Setting range Settl.ng Default E_na_ble
type unit timing
VEL_03 Torque command 0 to 10000 ms 0
. acceleration time After
Torque | Basic T g chanain
VEL 04 orque comman 0 to 10000 ms 0 9ing
deceleration time

Setting example

The example when using in the following environment
The highest torque: 350%

"Torque reference acceleration time" (TRQ_03): 700 ms
Acceleration rate: 350% / 700 ms = 0.5 %/ms

When the torque reference is changed from 0 % to 60 %
it is accelerated by 60 % / 0.5 %/ms = 120 ms.

Actual deceleration
time

Actual acceleration
time

Highest torque

0%
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I E 1/O Signal Setting

1/0 Signal Assignment and Polarity Setting

The 1/O terminals are assigned their respective functions in advance. Some terminals can be assigned a different
function, or their polarities can be changed. Functions are assigned and polarities are set using their corresponding

parameters.

\, Point

m Input signal

Same function cannot be assigned to several input terminals. When a duplicate setting exists,
the "*Parameter setting error 0" alarm (040) will occur.

Same function can be assigned to several output terminals.

1/0 signal assignment/polarity can be set through a parameter. To enable a setting, be sure to
make power ON again or restart the servo amplifier.

It is strongly recommended that the input polarity of the "Forced stop (FSTOP)" signal be set
to "N.C." for safety reasons.

It is strongly recommended that the input polarity of "Forward limit switch (LSP)" and
"Reversal limit switch (LSN)" be set to "N.C." for safety reasons.

e Signal assignment

The following input signals can be assigned to pins "No.7 to 13". Signals are assigned using their corresponding

parameters.

Signal name Pin No. Parameter type | Setting range Default Enable timing
IN1 7 10_01 1
IN2 8 10_02 0to3,7t09 2
IN3 9 10_03 7
IN4 10 10_04 4 After powgr is ON

again

IN5 11 10_05 Oto9 5
IN6 12 10_06 6
IN7 13 10_07 0to3,7t09 8

The input signals that can be set and corresponding set value are shown below.
For input signals, see [J] "4-5 Wiring I/O Signals", Page 4-25.

Set value

Assigned function
Position control | Speed control | Torque control

LSP

LSN

DEC

EXT1

EXT2

EXT3

PTL

NTL

Ol NO| O~ WIN ~O

FSTOP

\, Point

When assigning the values "4 to 6" (EXT1 to EXT3) to terminals other than IN4 to IN6, those
signals will not work.
Do not assign "4 to 6" to any terminals other than 10_04 to 10_06.
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e Polarity setting

Polarity of N.O./N.C. of the assigned signals can be changed. Polarity can be set through a parameter.

Signal name Pin No. Parameter type | Setting range Default Enable timing
IN1 7 10_08 1
IN2 8 10_09 1
IN3 9 10_10 0 )
IN4 10 10_11 (1) m:g 0 After p:g"‘;?r: is ON
INS 11 10_12 0
IN6 12 10_13 0
IN7 13 10_14 0

e Input time constant settings

When assigning functions other than EXT1 to EXT3, the input time constants can be changed. Input time constants
are set using their corresponding parameters.

The input time constants for the signals that are assigned functions "EXT 1" to "EXT 3" will be 0.

Signal name Pin No. Parameter type | Setting range Default Enable timing
IN1 7 10_15 0
IN2 8 10_16 0: 250 ps 0
IN3 9 10_17 1:500 ps 0 _
IN4 10 o_1s 21T 0 Alterpaner s ON
IN5 1 10_19 4 5ms 0
IN6 12 10_20 5:10 ms 0
IN7 13 10_21 0

m Output signal

e Signal assignment

The following output signals can be assigned to pins No."1, 2", "23, 24", and "25, 26". Signals are assigned using their
corresponding parameters.

Signal name Pin No. Parameter type | Setting range Default Enable timing
OuT1 1,2 10_22 3
ouT2 23,24 10 _23 Oto7 1 After p:v:r: is ON
ouT3 25, 26 10_24 5 E

The output signals that can be set and corresponding set value are shown below.

For output signals, see [J] "4-5 Wiring /O Signals", Page 4-25.

Assigned function

Set value Position control ] Speed control | Torque control
0 -
1 RDY
2 INPOS ] VCMP -
3 BRAKE
4 TLM | TLM VLM
5 WARN
6 ZSP
7 NEAR | - -

e Polarity setting

Polarity of N.O./N.C. of the assigned signals can be changed. Polarity can be set through a parameter.

Signal name Pin No. Parameter type | Setting range Default Enable timing
ouT1 1,2 10_25 . 0 _
ouT2 23,24 10_26 0:-N.O. 0 After power is ON

1:N.C. again
OouT3 25,26 10_27 0
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X 8 Regenerative Resistor Setting

Overview

When the servo motor is in regenerative status, the generated regenerative power will be absorbed by charging of the
smoothing capacitor in the servo amplifier. If the regenerative power exceeds the charging capacity, be sure to use an
external regenerative resistor.

Although servo amplifier of larger than 750W has a built-in regenerative resistor, an external regenerative resistor
should be used if it is necessary to perform operation that may produce a regenerative power beyond its regenerative
capacity.

The following are examples of servo motor in regenerative status.
» Deceleration period when acceleration/deceleration operation is performed
» Continuous moving down operation of a vertical axis
» An operation in which the servo motor is rotated continuously from load side (negative load)

m * Wrong wiring of regenerative resistor may lead to equipment damage or fire.
» Continuous operation cannot be performed in negative load status. In negative load status, the
servo amplifier will be in a continuous regenerative braking status. Regenerative energy from
load may exceeds the allowable range, causing damage to the servo amplifier.

For wiring of regenerative resistor, see [J] "4-6 Wiring Regenerative Resistor", Page 4-34.

How to Select a Regenerative Resistor

Whether a regenerative resistor is needed or not can be determined through the following steps.

1 Use a capacity selection software to determine whether a regenerative resistor is needed. )
Generally, it is unnecessary to connect a regenerative resistor.
*  When capacity selection software is not used, see D:] "How to Select an External Regenerative Resistor", Page
5-21 to calculate the capacity of the regenerative resistor needed.
2 When a regenerative resistor must be used, a regenerative resistor as an option (OP-84399/0P-87073) should
be used.

When regenerative capacity of the optional regenerative resistor is insufficient, a regenerative resistor can be
provided by the customer.

Regenerative Resistor Setting

m Regenerative resistor capacity setting

When an external regenerative resistor is connected, be sure to set "Regenerative resistor capacity" (SYS_03) and
"Regenerative resistor value" (SYS_04).

Parameter Parameter Setting Setting Enable
Category Level . Default L
type name range unit timing
Regenerative Oto Servo
SYS_03 System Basic g .. |amplifier 10W* 0 After changing
resistor capacity .
capacity
SYS_04 System Basic | edenerative 4. geras | 10ma* 0 After changing
resistor value

*

It is a unit when handling parameters from the ladder program. When setting with KV STUDIO (Software), set in
multiples of 10 (in W and mQ), including "0" at the ones place.
Setting of the regenerative resistor capacity should match the value of allowable capacity of the connected external
regenerative resistor. The setting value will vary with the cooling status of the external regenerative resistor. Please
use the following target value as a reference for calculation.

* In the case of natural air cooling: set a value below 20% of the regenerative resistor capacity (W)

+ In the case of forcedl air cooling: set a value below 50% of the regenerative resistor capacity (W)
For example, when the regenerative resistor option (OP-84399/0P-87073) is used according to natural air
cooling, rated capacity is 220W x 20% = 44W, and you need set "4" (10W) in SYS_03 after rounding the ones
place. Set "50000" (mQ) in case of OP-84399 (50Q) and "2000" (10mQ) in case of OP-87073 (20Q) to SYS_04.
When setting with KV STUDIO (Software), set "40" (W) for regenerative resistance capacity and "20000" (mQ) for
regenerative resistance value.
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m * When a regenerative resistor other than OP-84399/0P-87073 is used, an external regenerative

\, Point

resistor with a thermostat is recommended to ensure safety.

» If you set SYS_03 to 0 when an external regenerative resistor is connected, it is possibe that
the "Regenerative overload" alarm (320) cannot be detected. When it cannot be detected
normally, personal injury or fire may result. Therefore, be sure to set it to a proper value.

The default of "Regenerative resistor capacity” (SYS_03) and "Regenerative resistor value"
(SYS_04) is 0, which is the value when no regenerative resistor is connected (for SV2-075L2/
100L2/150L2/200L2/300L2/500L 2, built-in regenerative resistors only). When setting
"Regenerative resistor capacity” (SYS_03) or "Regenerative resistor value" (SYS_04) to other
than 0 with no external regenerative resistor connected, the "Regenerative error" alarm (300) is
generated.

How to Select an External Regenerative Resistor

When a regenerative resistor other than the external regenerative resistor option (OP-84399/0OP-87073) is used,
capacity of the regenerative resistor can be determined through the following steps.

For specification of the regenerative resistor, be sure to check ratings of the regenerative resistor before use.

m Determine whether an external regenerative resistor is needed based on simple calculation

When driving a servo motor on a horizontal axis, you can use the following simple formula to determine whether an
external regenerative resistor is required.

e When the servo amplifier does not have a built-in regenerative resistor (below 400W)

The energy that can be handled by the capacitor is shown below.

Servo amplifier Regenerative energy that can be
Note
type handled [J]
SV2-005L2
SV2-010L2 24.2 The value when the main circuit input voltage is
SV2-020L2 200 VAC.
SV2-040L2 31.7

When rotating energy of the servo motor and load exceeds the value in the table, please connect an external
regenerative resistor. Rotating energy Es of the servo motor and load can be calculated using the following formula.

Eg=J x ny? /182 [J]

: Energy

H(=dutd) [kg'm?]

: Rotor inertia moment of servo motor [kg-m2]

: Ratio of load inertia moment converted based on motor axis [kg-m2]
: Operating speed of servo motor [min'1]
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e When the servo amplifier has a built-in regenerative resistor (750W or more)

When the rotational speed (min'1) is alternately accelerating and decelerating in the sequence of 0 = the maximum
rotational speed — 0, the acceptable intervals are as follows. Estimate the intervals for the actual operating rotational
speed and load inertia moment to determine whether to require an external regenerative resistor.

Servo amplifier | Acceptable intervals for regenerative
type operation [times/minute]
SV2-075L2 15
SV2-100L2 6.9
SV2-150L2 6.1
SV2-200L2 7.4
SV2-300L2 9.5
SV2-500L2 6.4

Load moment of inertia = 0 (Single motor)

Speed command

t

Servo motor
rotation speed

Servo motor 0 L / 1

occurring torque

~~° == Max. torque

(Operation period)
Allowable frequency = 1/T [times/minute]

Operation condition for regenerative allowable frequency calculation

Permissible frequency of regenerative operation can be calculated using the following formula.

Permissible frequency = permissible frequency of individual servo motor/(1+n) x (max. speed/used speed)? [times/minute]

n (=L dy) kg'm?]
Ju : Rotor inertia moment of servo motor [kg-m?]
JL : Ratio of load inertia moment converted base on motor axis [kg-m?]

m Calculate required capacity of regenerative resistor based on regenerative energy

When operation of acceleration = deceleration in the operation period shown below is perfomred, capacity of the
regenerative resistor can be calculated as follows.

Step Calculating item Symbol Formula for calculation

1 Calculate the rotating energy of servo system Es Eg=Jx an /182
Calculate consumption energy lost in load _

2 system during deceleration EL EL = (/60) ny x TL > tp

3 Calculate the energy loss of servo motor E (Value calculated from the chart for energy loss of the
winding resistance M servo motor winding resistance) x tp

4 Calculate the energy that can be absorbed by E The value calculated from the chart for the energy that
servo amplifier c can be absorbed by the servo amplifier
Calculate the energy consumed by I

5 regenerative resistor Bk |Bk=Es-(BL*EBu+Ec)

6 Calculate .the regwred capacity (W) of Wi Wy = Eq/ (0.2 x T)
regenerative resistor

*"0.2"in the formula for W is the value when load ratio of the regenerative resistor is 20%.
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5-4 Regenerative Resistor Setting

Unit for each symbol is shown as follows.

Es to Ex : Engery, Joule [J]

Wy : Required capacity of regenerative resistor [W]
J L (= Jwrtdy) [kg'm?]

nm . Speed of servo motor [min'1]

TL : Load torque [N-m]

to : Deceleration stop time [s]

T

: Cycle operation period of servo motor [s]

In the above calculation, if the value of Wy does not exceed the power that can be handled by built-in regenerative
resistor of the servo amplifier, an external regenerative resistor is not required. If it exceeds the power that can be
handled by built-in regenerative resistor of the servo amplifier, please connect an external regenerative resistor with a
corresponding capacity calculated through the above calculation.

In addition, when loss of the load system in Step 2 is unknown, please calculate again assuming that E =0.

For operation period in continuous regenerative status, you should first add the following items to the above

calculation steps, then calculate the required capacity of regenerative resistor.

» Energy during operation period in continuous regenerative status : Eg [J]

» Energy consumed by regenerative resistor :Ex=Eg-(EL+Ey+Ec)+Eg
» Required capacity of regenerative resistor Wk =Ex/(02xT)

Where Eg =(211/60) x nyg * Tg * tg

Tg : Torque of servo motor during operation period in continuous regenerative status [N-m]
nyg : Speed of servo motor during operation [min'1], same as above

tc
\, Point
e Energy

: Operation time [s], same as above
» Please select an external regenerative resistor within the following range of sizes.
SV2-075L2/100L2 : 40Q or more
SV2-150L2 : 20Q2 or more
SV2-200L2/300L2 : 12Q or more
SV2-500L2 : 8Q or more

For the external regenerative resistors of below 200, it is recommended to use the power type
cement resistors made by Iwaki Musen (RH type).

« If value of the regenerative resistor capacity is too large, then time for consuming the
regenerative energy will be longer. If the regenerative energy cannot be consumed completely
during the operation period, the "Regenerative overload" alarm (320) may occur. Be sure to
use a regenerative resistor with a smaller resistance value as much as possible.

that can be absorbed by servo amplifier

The energy that can be absorbed by the capacitor in the servo amplifier is shown below.

80

180

SV2-005L2/010L2/020L2 SV2-150L2 (Three phase)
70 SV2-040L2 ] 160 AN SV2-150L2 (Single phase)/ |
q N 200L2/300L2
R - SV2-075L.2/100L2 ] _ 140 N SV2-500L2
= \ = N |
> >
B 5 Q 3 120 A
© N o \
ax:) N g 100
o 40 AN P NN \
o ~ \ S g A
g 30 - ™ 8 \\
S < S 60
2 ~ 1~ 3 N
< 920 = < 0 —— \
~ ~—— AN
10 \tl\ 2 T N
d \~
0 0
170 180 190 200 210 220 230 240 250 260 270 170 180 190 200 210 220 230 240 250 260 270
Input voltage [Vrms] Input voltage [Vrms]
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5-4 Regenerative Resistor Setting

e Winding resistance loss of servo motor
Relationship between torque of servo motor and winding resistance loss is shown below.

400

\
SV2-[J005A[]

SV2-[J010AL]

350

300

SV2-[J020A] ~ ]
250

200

150 /

100

Coil impedance loss (W)

}%

/

0 100 200 300
Torque (%)

50

450 T

400 SV2-[1040A(]

o /,

SV2-[]075AC]

300

250

200

150 /

100

Coil impedance loss (W)

50

0 100 200 300
Torque (%)

800

700 A
SV2-[]100AL]
SV2-[]150A[]
500 |— SV2-[1200A[]

600 |—

400

300 /

Coil impedance loss (W)

//

0 50 100 150 200 250 300
Torque (%)

1400

\ \
SV2-[1300AL]

1200 ——

SV2-[]500A[]
1000

600

Coil impedance loss (W)

400

200

—

0 50 100 150 200 250 300
Torque (%)
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Electromagnetic Brake Setting

Electromagnetic brake is used to prevent movable parts of the machine from moving due to its own weight or an
external force when power of the servo amplifier power is OFF.
Itis built in the servo motor with an electromagnetic brake.

For wiring of the electromagnetic brake, see []] "4-4 Wiring Servo Motor", Page 4-12.

m The electromagnetic brake is a brake especially used for holding, and it should not be used for
braking purpose. It can only be used to hold stop status of the servo motor.

Sequence Control Program for Brake Operation

The electromagnetic brake has operational delays. Be sure to stick to the sequence patterns as indicated in the
illustration below.

Control circuit power for OFF ON

servo amplifier

Main circuit power for OFF ON

servo amplifier

L
L
Servo ON OFF— ON I—

Electromagnetic brake OFF | ON 1| |
power supply ! " !
Connection section of Brake operation, | Brake release " | l
: [— 1, '
electromagnetic brake power supply L ne !
| | e

Position command 11200ms to 1s

-

:
12 i
‘

Motor rotation speed : / . 1\11

:BreakOpen ' 4 '

Time +50ms

*1 Delay time of brake operation depends on model type. []] "Brake operation delay time", Page 5-26
*2  Set the brake release time so it equals to the time from powering on the brake power to entering a command

plus an additional 50ms or longer.
*3 10 represents the stop time of motor.
*4  Be sure to set brake power to OFF after the motor stops. Usually it is set to (t0+t1): about 1 to 2s.

\. Point  The "Electromagnetic brake timing (BRAKE)" output is set to ON when the limit switch input is
active.
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5-5 Electromagnetic Brake Setting

m Brake operation delay time

A delay time will exist from the moment a brake signal is sent to the moment the actual operation of the brake is
performed. An example of brake operation delay time is shown below.

Servo motor type Brake release time [ms] Brake operation time [ms]

SV2-BOO5A
SV2-B0O10AC

60 100
SV2-B020AL
SV2-B040A[
SV2-BO75A0 80 100
SV2-B100AL
SV2-B150AL 100 80
SV2-B200A[
SV2-B300A

170 100
SV2-B500AL

\. Point The above operation delay time is only an example. Be sure to evaluate it through actual motor
type.

= How to calculate motor stop time

e To calculate based on Sl unit system

(u+ ) %Ny om
b= — " X (s)
(Te+T)) 60
JM : Rotor moment of inertia (kg:m?)
J_ :Load moment of inertia (kg-m?)
Ny : Motor speed [min™"]
Tp : Motor deceleration torque (N-m)
T, :Load torque [N-m]

Brake Timing Output Setting

Excitation of servo motor or output timing of the "Electromagnetic brake timing (BRAKE)" signal can be adjusted
through parameter setting.

m Electromagnetic brake operation when servo motor stops

When the servo motor is stop, the "Electromagnetic brake timing (BRAKE)" output will be ON when the servo OFF
(SV_OFF:32H) command is input.

Through setting "Brake cmd - SVOFF delay time" (OTH_01), you can change the timing until the servo motor changes to a
non-excitation status after the servo OFF (SV_OFF:32H) command is input (="Electromagnetic brake timing (BRAKE)"
output is OFF).

If movable parts of of the machine may move due to its own weight or external force (such as vertical axis), the servo
motor can be changed to a non-excitation status to prevent the machine from moving.

AETETEL Category | Level Parameter name ol Settl_ng Default E_na_ble
Type range unit timing

OTH_01 Other | Extend |Brake cmd - SVOFF delay time |0 to 50 10ms 0 After
changing

SV_ON/SV_OFF ON OFF

Brake release

BRAKE (ON)

Magnetizing

Brake operation (OFF)

Non-magnetizing

I —
OTH_01

Motor magnetizing|
status
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5-5 Electromagnetic Brake Setting

OTH_01 can be used to set timing of servo motor stop. During servo motor operation, setting of
"Brake cmd output speed level” (OTH_02) and "Waiting time for brake signal” (OTH_03) will be

followed.

m Electromagnetic brake operation when servo motor rotates

After an alarm occurs during servo motor rotation, the servo motor will perform stop operation, and the
"Electromagnetic brake timing (BRAKE)" output will be OFF.
After "Brake cmd output speed level" (OTH_02) and "Waiting time for brake signal" (OTH_03) are set, timing of the
"Electromagnetic brake timing (BRAKE)" output can be set.

ClC oL Category | Level Parameter name Setting Settl'ng Default E.na-ble
Type range unit timing
OTH_02 Brake cmd output speed level | 0 to 10000 min”"! 100 After
——  Other Extend — - - .
OTH_03 Waiting time for brake signal 10 to 100 10ms 50 changing
\. Point Even if the set value exceeds max. speed of the servo motor, the max. speed will still be the

upper limit.

When "*G2 alarm stop mode" (ALM_02) is set to "Stop by command speed 0" in case of a G2 alarm,

the motor is brought to a stop by Command 0, and then the electromagnetic brake is activated

according to OTH_01.

e Condition for electromagnetic brake operation when servo motor rotates

When any of the following conditions is

satisfied, the brake willl operate.

» After the motor is OFF, the motor speed is
below the set value of OTH_02.

* In case the time set for OTH_03 has elapsed
after powering off the motor.

SV_ON/SV_OFF
or alarm/
power OFF

Motor rotation speed

OTH_02

ON

OFF

After dynamic
braking stop or free

Motor magnetizing|
status

Magnetizing |

i Non-magnetizing

BRAKE output
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Brake release
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i Brake operation
| (OFF)

OTH 03 !
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Analog Monitor Setting

The analog monitor connector allows the feedback speed, internal command torque, etc. to be monitored using the

analog voltage.

Refer to EE] "4-7 Wiring Analog Monitor", Page 4-36 for analog monitor connector specifications and wiring.

Set signals to be output from the analog monitor connector using the corresponding parameters.

Parameter

type Category | Level

CICIICLE Setting range Settl_ng Default E_na_ble
name unit timing

OTH_M

Other Special

OTH_12

00H: Feedback speed

01H: Internal command speed
02H: Internal command torque
03H: Position deviation

04H: Position amplifier deviation
Analog monitor 1 |05H: Position command speed 2
06H: Active gain number
07H: Pulse output completion

signal
08H: INPOS signal
09H: Speed feedforward After
0AH: Torque feedforward ) changing

ODH: External encoder speed

10H: Main circuit DC voltage

30H: Analog feedback command
torque

Analog monitor 2 31H: Analog feedback detection 0
torque

32H: Analog feedback output
torque

33H: Analog feedback torque
deviation

\.  Point + After powering on the control circuit, approximately 10V may be output from the analog
monitor connector for up to 200ms.
* The analog monitor output will output data for monitoring. Do not use it for control.

List of Signals to be Monitored

The signals that can be monitored by the analog monitor and corresponding units are shown below.

For values that can be monitored,

see [J] "A-3 Control Block Diagram", Page A-22.

Monitoring signal

Unit

Feedback speed

1V/1000min~"

Internal command speed

1V/1000min~"

Internal command torque

1V/100% (rated torque)

Position deviation

0.05V/CMD_PLS

Position amplifier deviation

0.05V/ENC_PLS

Position command speed

1V/1000min~"

Active gain number

When Gain 1 is enabled: 1V; when Gain 2 is enabled: 2V

Pulse output completion signal

5V for pulse output complete; OV for pulse output not complete

INPOS signal

5V for positioning complete; OV for positioning not complete

Speed feedforward

1V/1000min~"

Torque feedforward

1V/100% (rated torque)

External encoder speed

1V/1000min~" (motor shaft conversion value)

Main circuit DC voltage

1V/Main circuit voltage 100 VDC

Analog feedback command torque

1V/100% (rated torque

Analog feedback detection torque

1V/100% (rated torque

Analog feedback output torque

Analog feedback torque deviation

)

( )
1V/100% (rated torque)
1V/100% (rated torque)
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5-6 Analog Monitor Setting

Output Data Adjustment

Data output from the analog monitor connector can be adjusted as follows. Adjustments can be made for Analog
monitor 1 and Analog monitor 2 respectively.

e Analog monitor 1 output

Analog monitor 1 output =(-1) x (value of "Analog monitor 1" x "Analog monitor 1 magnification" + "Analog monitor 1 offset voltage")

e Analog monitor 2 output

(OTH_11)

(OTH_15)

(OTH_13)

Analog monitor 2 output = (-1) x (value of "Analog monitor 2" x "Analog monitor 2 magnification" + "Analog monitor 2 offset voltage")

(OTH_12)

(OTH_16)

(OTH_14)

Analog monitor offset voltage and analog monitor magnification can be set through a parameter.

FETEINELET Category | Level Parameter name Setting range Settl'ng Default E-na.ble
type unit timing
OTH_13 Analog monitor 1 offset voltage | —10000 to 10000 0.1V 0
OTH_14 . |Analog monitor 2 offset voltage | —10000 to 10000 0.1V 0 After
————— Other Special - - - ;
OTH_15 Analog monitor 1 magnification|—10000to 10000 | 0.01 x 100 changing
OTH_16 Analog monitor 2 magnification|—10000 to 10000| 0.01 x 100
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5-6 Analog Monitor Setting

5-30

MEMO
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CONFIGURATION AND
OPERATION OF
MECHATROLINKA-III

Here, we will explain about the configuration of MECHATROLINK-III. Please use as a
reference together with "chapter 5 PARAMETER SETTINGS".

6-1 Overview of MECHATROLINK-II ... .. ..o 6-2
6-2 SV2SeriesSetting .. ........ ... 6-3
6-3 Operation . ... ... 6-5
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BB Overview of MECHATROLINK-III

What is MECHATROLINK-III

MECHATROLINK-IIl is a motion field network which can control and servomotors, I/0Os and inverters, and stepping
motors.

MECHATROLINK-III
Positioning-Motion Unit
KV-XH16ML/XH04ML

e

MECHATROLINK-III
SV2 Series compatible external device

Maximum of 62 units

» Communication Specifications
The MECHATROLINK communication specification of SV2-[1TL2 is as follows.

Item Specifications

Communication

protocol MECHATROLINK-III

03H to EFH (Max. No. of connectable slave stations: 62)

Station address (Configure with rotary switch)

Transmission rate 100 Mbps
Transmission cycle 125 ps, 250 ps, 500 ps, 750 ps, 1 ms to 4 ms (multiple of 0.5 ms)
MECHATROLINK No. of bytes 32 bytes/station, 48 bytes/station (configure with dipswitch)

communication transmitted

Transmission

medium, cable Category 5e compliant STP cross cable

Operation Position control, speed control, and torque control ny MECHATROLINK
specification communication.
MECHATROLINK-III communication command
Command input (Sequence, motion, data configuration/

reference, monitoring, adjustments, etc)

* Wiring
When connecting SV2-[11L2, MECHATROLINK-IIl compatible controllers, or MECHATROLINK-III compatible
equiptment, please be sure to wire according to the following instructions.

Inter-station cable length: 0.2 m to 50 m

Please wind 2 turns of ferrite core (OP-84409) on the 2 sides if more than 30m
For wiring methods and precautions related to wiring, please refer to the manual for the above equiptment.
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Connection with KV-XH16ML/XH04ML

If the SV2 series is connected with KV-XH16ML/XHO4ML, the start-up man-hours can be reduced greatly due to the
affinity shown below.
* It can be operated without being conscious of the MECHATROLINK-IIl communication commands.

» Because communication and monitoring with the servo amp is possible while the PLC and PC are connected with
the communication cable, plugging the cable in and out is not necessary.

» The parameter can be managed collectively with KV-XH16ML/XHO4ML.

» The MECHATROLINK selection monitoring can be used to select and monitor the necessary parameter from 40
types of parameter.

For details on KV-XH16ML/XH04ML usage instructions and function, please refer to the "KV-XH16ML/XHO4ML User’s
Manual".

MECHATROLINK:-IIl configurations

In case of operating the servomotor with MECHATROLINK-IIl, communication configuration of the servo amp
MECHATROLINK-III will be necessary.

» Station address configuration

Configure servo amp station address with rotary switch.
The station address assigned to the servo amp is 03H to EFH. It is configured to 41H in the default value.

When the front cover is open

Ones digit OH to FH

Tens digit OH to OFH
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6-2 SV2 Series Setting

6-4

* Configuration of No. of bytes transmitted

Configure the No. of bytes transmitted by MECHATROLINK-III with dipswitch.
The switch number is 1, 2, 3, 4 from the top, and the right side is ON.

When the front cover is open

OFF <—> ON
Configuration of No. of bytes transmitted

i Settings
L Item g. Default value
number 1 2 Setting value
OFF | OFF System resewatlon
(Do not configure)
ON | OFF 32b 1: OFF
19 No. of bytes ytes 2 ON
transmitted OFF | ON 48 bytes . (48 bytes)
oN | oN System reservahon
(Do not configure)
System reservation
3 (Do not configure) OFF
System reservation
4 (Do not configure) OFF

\ Point  |n case of using KV-XH16ML/XHO4ML together, configure the transmission byte number to 48
bytes likes the default value. It will not function correctly if changed.
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(IXW Operation

For operation, please refer to the manual for the above equiptment.
The method of operation will change depending on the above equiptment.

In the case of KV-XH16ML/XH04ML

In case of connecting with KV-XH16ML/XHO4ML, it can be operated without being conscious of the MECHATROLINK-III
communication commands.
For details on operation, please refer to the "KV-XH16ML/XH04ML User's Manual".

\. Point  Please refer to ] "A-1 Parameter List", Page A-2 if changing from the default value. In the case
of using together with KV-XH16ML/XHO04ML, if part of the parameter is changed, it will not
function correctly.
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MEMO

CONFIGURATION AND OPERATION OF MECHATROLINK-III
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TUNING

This chapter describes tuning for servo motor and other applications.

71
7-2

7-4
7-5
7-6

Overview and procedure for tuning function. ... .......... 7-2
Auto-tuning . .. ... 7-6
Inertia moment proportion estimate . .................. 7-11
GainsearchPRO . ... ... ... ... .. . . . . . 7-14
GaintuningPRO. . ... .. ... ... .. 7-18
Mechanical analyzer. ............. ... ... ......... 7-21

Functions related to vibration suppression control/vibration suppression . . . 7-24
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Overview for tuning function

Gain adjustment in accordance with the characteristics of the machines are necessary for controlling machines with

the SV2 series appropriately.

The SV2 series is made so that gain adjustment according to the characteristics of the machine is possible by using

functions such as auto-tuning, gain search PRO, and gain tuning PRO.

Here we will explain the overview of tuning functions that can be performed with the SV2 series.

Function

Overview

Supported control

mode

Position

Speed

Torque

Auto-tuning

The servo amp will automatically adjust the
responsiveness so the responces will stay constant.
When mechanical resonance occurs, the notch filter will be
automatically configured up to the second level by the
notch filter automatic adjustment function, mitigating the
impact of the mechanical resonance.

It can be adjusted in the easiest way, since the tuning is
completed with only the configuration for auto tuning
responsiveness.

Yes

Yes

Inertia moment proportion estimate

It is a function which operates the servomotor
automatically (alternating between clockwise and counter-
clockwise rotation) and estimates the load inertia moment
proportion (the ratio of the inertia moment of the load
towards the rotor inertia). The more accurate the inertia
moment proportion, the higher the accuracy of the various
tuning functions.

Yes

Yes

Yes

Without host
command

Gain search PRO

With host
command

The servo amp measures the machine characteristics, and
automatically conducts the gain adjustment.

Gain search PRO has two adjustment methods, "no host
command" which automatically adjusts the gain by
automatically operating (alternating between clockwise
and counter-clockwise rotation) the servomotor within the
configuration boudaries, and "host command" which
automatically adjusts the gain in accordance with the
above positioning/command from the motion unit.

Finer adjustments than auto tuning can be made in
accordance with the characteristic of the machine.

Yes

Yes

Yes

Responsiveness
level adjustment

Gain tuning PRO

Stability level
adjustment

It is a tuning function which conducts the most appropriate
gain configuration by operating the servomotor with
commands from the above positioning/motion unit, while
manually changing the responsiveness level, stability level,
or both.

Adjustment may take relatively long since it requires
manual level adjustment and confirmation of the
adjustment results, but it will allow for finer adjustments in
accordance with the characteristics of the machine.

Yes

Yes

Yes

Yes

Vibration suppression control

It is a function which suppresses the continuous 100 to
1000Hz vibrations that occur when gain is taken up.

Yes

Yes

Vibration suppression

It is a function which suppresses the transient low-
frequency 1 to 100Hz vibrations that occur from things
such as the machine stand vibrating.

Yes

Yes

Mechanical analyzer

It is a function which measures the frequency
characteristics of the machine.

It can also estimate the notch filter from the measured
frequency characteristics.

Machine vibrations can be suppressed by configuring the
estimated notch filter.

Yes

Yes
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7-1 Overview and procedure for tuning function

Tuning procedure

The tuning procedure will be shown in the following flowchart.

Begin tuning

Adjust with auto
tuning

Satisfied with the
result? !

Configure the inertia
moment proportion to
whether or not the
inertia moment

YES proportion estimate
will be conducted.

Change tuning
mode to manual
tuning and reclose
power supply of the
servo amp

|

Adjust with gain
search PRO

I

NO
Adjust with gain

| tuning PRO

Satisfied wiEh the
result? !

YES l
Manually configure

o . NO
Satisfied V,;"t? the parameter related to
result? gain 1

YES

( Tuning complete

*1 If vibrations occur, the frequency characteristics of the machine can be measured using the mechanical
analyzer, so machine vibrations can be suppressed by configuring the notch filter.
[]:] "7-6 Mechanical analyzer", Page 7-21
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7-1 Overview and procedure for tuning function

7-4

Tuning method

Execute the "Tuning" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "12-12 Tuning", Page 12-22 for the operation method of SV2 series setting software.

o For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"

To conduct tuning safely

When conducting tuning, there is a possibility that the servomotor will function in unanticipated ways. For this reason,
please conduct tuning under conditions with the consideration of utmost safety.

» Please do not come in contact with the rotating part when the servomotor is rotating, or when servo is on.

» Please operate in a condition where emergency termination is possible.

» Please limit the range of operation for the machine by taking measures such as placing a limit switch.
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7-1 Overview and procedure for tuning function

Conditions for using the tuning function

Each function of tuning can be conducted in the conditions shown below.

Function Conditions for use

« ltis in auto-tuning mode
Auto-tuning « ltis in position control mode or speed control mode
* Motorless test operation is not in use

» Servo is off

« ltis in position control mode or speed control mode

« Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"

» There are no alarms or warnings

Inertia moment proportion estimate « ltis not in limit switch condition

« Displacement distance is configured to over x0.5 servomotor
axis rotations.

» Second gain is not being used 7

* ltis notin STO condition

« ltis not in force termination condition

* |tis in manual-tuning mode

» Servo is off

« ltis in position control mode or speed control mode

» Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"

* There are no alarms or warnings

« |tis notin limit switch condition

» Displacement distance is configured to over x0.5 servomotor
axis rotations.

» Second gain is not being used

« ltis notin STO condition

« ltis not in force termination condition

* |tis in manual-tuning mode

« Itis in position control mode

» Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"

* There are no alarms or warnings

« ltis notin limit switch condition

» Servoison

» Second gain is not being used

* Tuning mode is manual

» Motorless test operation is not in use

» In speed control mode and torque control mode, only stability
(L) and stability (H) are usable

» Servo is off

« ltis in position control mode or speed control mode

* Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"

* There are no alarms or warnings

Mechanical analyzer « ltis not in limit switch condition

» Displacement distance is configured to over x0.5 servomotor
axis rotations.

» Second gain is not being used

* ltis notin STO condition

« ltis not in force termination condition

ONINNL

Without host command

Gain search PRO

With host command

Gain tuning PRO
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What is auto-tuning

Auto-tuning is a function that ensures stable responsiveness just by automatically adjusting with easy controls,
regardless of the characteristics of machinery or differences in load.

When mechanical resonance occurs, the notch filter will be automatically configured up to the second level by the
notch filter automatic adjustment function, mitigating the impact of the mechanical resonance just by turning servo on
or changing the tuning responsiveness.

Auto-tuning is valid in position control mode or speed control mode. It will be invalid in torque control mode.

Servo amplifier Machine
Command| * Position | * Speed Internal command Auto notch Auto notch Servo
>0~ =-O—] — —] — >

pulse A control A control torque filter 1 filter 2 motor
Resonance
frequency is
automatically
b | _reflected. | _
i v i
| Auto tuning 1
1
1
[N Estimation of inertia Auto notch filter !
: d moment section auto adjustment hlH | Mechanical
1 | resonance
L e i il b b b detection

Parameters changed with auto-tuning

When auto-tuning is conducted, the parameters shown below will be changed.
» "Speed gain" (TUN_05)

» "Speed integration time constant" (TUN_06)

» "Position gain" (TUN_04)

» "Torque command LPF" (TUN_07)

» "Automatic notch filter 1" (TUN_24)

» "Automatic notch filter 2" (TUN_25)

To conduct auto-tuning safely

When conducting changes in auto-tuning responsiveness, there is a possibility that the servomotor will function in
unanticipated ways. For this reason, please conduct under conditions with the consideration of utmost safety.

» Please do not come in contact with the rotating part when the servomotor is rotating, or when servo is on.

» Please operate in a condition where emergency termination is possible.

» Please limit the range of operation for the machine by taking measures such as placing a limit switch.

* If auto-tuning is conducted when the load inertia moment proportion of the servomotor is above the allowed level,

the machine can vibrate, so please pay attention to the operation state.

Before conducting auto-tuning

Auto-tuning can be conducted when all of the conditions shown below are met.
* Itis in auto-tuning mode

« ltis in position control mode or speed control mode

» Motorless test operation is not in use
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Control procedure

Please conduct tuning with the procedure shown below.

1. Configure "tuning mode" to "auto-tuning".
Reclosing power supply of rebooting servo amp will be necessary when changing from "manual tuning”
to "auto-tuning".

2. Adjust to the appropriate "auto-tuning responsiveness" settings by operating the servomotor with
commands from above equiptment and servo trial run function, while changing the settings of "auto-
tuning responsiveness".

Please change the "auto-tuning responsiveness" settings gradually, from a small value to a larger value.
Once the settings are changed, please run the servomotor while confirming the operation of the machine.

3. In cases where machines become vibrational or the machine emits resonant sounds, the setting value of
the "auto-tuning responsiveness" is too high, so change it to a lower value.

4. When responsiveness is unsatisfactory, please run gain search PRO after configuring the load inertia
moment proportion.
Below are the two methods of configuring the load inertia moment proportion.
» Estimate the load inertia moment proportion using the "inertia moment proportion estimate"
* Manually configure "load inertia moment proportion" (TUN_08) parameter

Control method

Execute the "Auto Tuning" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Auto Tuning", Page 12-22 for the operation method of SV2 series setting software.
o For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"
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About auto tuning response setting

Auto-tuning responsiveness is a parameter for configuring gain related parameters, together with the rigidity of the
machine. The guidelines for configurations according to the machinery used are as shown below.

Auto tuning Machine . .
- - Examples of suitable machinery
response setting rigidity
Oto4 Low Machinery driven by chains and V belts
5t08 Around the middle |Machinery driven by timing belts and others
9to 12 High Machinery driven by ball screws and others
1310 15 Exceptionally high z:iﬁsdlred drives such as gears and cam

Also, pros and cons of large and small auto-tuning responsiveness configurations are as shown below.

Auto tunin .
9 Advantage Disadvantage
response setting
» The machine tends not to get vibrational » Servomotor responce to commands becomes
Small slower

» Positiomimg stabilization takes longer
« Servomotor responce to commands becomes |+ The machine tends to get vibrational
Large faster

« Positiomimg stabilization takes less time

Auto-tuning point

When adjustment cannot be done properly with auto-tuning, please check the following items.

« If applying to a load exceeding the allowed load inertia moment proportion, please adjust by changing the auto-
tuning load level configuration to "high load" However, when in actual use, use within the specification range of the
allowed load inertia moment proportion of the servomotor.

» The auto-tuning notch filter automatic adjustment function operates using the settings for "automatic notch filter 1"
(TUN_24) and "automatic notch filter 2" (TUN_25). For this reason, if the load or machinery is changed after
changing "automatic notch filter 1 automatic adjustment” (TUN_21) or "automatic notch filter 2 automatic
adjustment" (TUN_22) to "do not automatically adjust", the mechanical resonance will not be mitigated. When the
load or machinery is changed, please configure to "automatic notch filter 1 automatic adjustment" (TUN_21) and
"automatic notch filter 2 automatic adjustment” (TUN_22) to "automatically adjust".

* Asound can come from the servomotor when the notch filter automatic adjustment operates, but it is not an
abnormality.

» The "tuning excess vibration" alarm(521) can activate when the motor vibrates greatly. Cases like this should be
addressed in ways such as lowering the setting value of "auto-tuning responsiveness", or changing the

configurations of the "auto-tuning load level" (TUN_03).
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Parameters related to auto-tuning

There are some parameters which require configuring auto-tuning is used.
The various parameters are as shown below.

m Auto-tuning responsiveness

Auto-tuning responsiveness will be configured in accordance with the rigidity of the machine.

LRI CT7 Category Level Parameter name | Setting range Settl_ng Default E.na.ble
type Unit timing
TUN_02 Tuning Basics | Uto-tuning 0to 15 ; 5 |Adter
responsiveness changing
m Tuning mode
Configure to auto-tuning.
Rametoy Category Level Parameter name | Setting range Settllng Default E_na_ble
type Unit timing
. . . 0: Manual-tuning ) After power
TUN_01 Tuning Basics Tuning mode 1: Auto-tuning 1 is ON again

m Auto-tuning load level

By changing the configuration when the inertia moment of the load being applied is large, auto-tuning can be done
more appropriately. If the load inertia moment proportion exceeds the allowed load inertia moment proportion of the
servomotor, please change to "2: high load". However, when in actual use, use within the specification range of the
allowed load inertia moment proportion of the servomotor.

Rametoy Category Level Parameter name | Setting range Settl_ng Default E_na_ble
type Unit timing
. . . 1: Low load .
TUN_03 Tuning Basics |Auto-tuning load level 2: High load - 1 After changing

*  For the allowed load inertia moment proportion of the servomotor, please refer to [J] "2-4 Servo Motor

Specifications", Page 2-11.
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m Notch filter automatic adjustment

Configure the auto-tuning notch filter automatic adjustment function operates to valid/invalid.

In general, please configure to "1: adjust automatically".

Parameter . in Enabl
CICIWD Category Level Parameter name | Setting range Sett_ 9 Default R a_b e
type Unit timing
0: Do not adjust
. Automatic notch filter 1 automatically After
TUN_21 T E - 1
UN_ uning xtend automatic adjustment | 1: Adjust changing
automatically
0: Do not adjust
. Automatic notchfilter2 | automatically After
TUN_22 Tuning Extend automatic adjustment | 1: Adjust ) ! changing

automatically

By the automatic adjustment function of the notch filter, the parameters shown below will be changed.
Since it will be changed automatically, it is not normally necessary to configure.

+ "Automatic notch-filter 1" (TUN_24)
+ "Automatic notch-filter 2" (TUN_25)

+ "Automatic notch filter 1 frequency" (TUN_31)
+ "Automatic notch filter 1Q value" (TUN_32)
+ "Automatic notch filter 1 depth" (TUN_33)
+ "Automatic notch filter 2 frequency" (TUN_34)
+ "Automatic notch filter 2Q value" (TUN_35)
+ "Automatic notch filter 2 depth" (TUN_36)

For details regarding notch filter, please refer to [J] "About notch filter configurations", Page 7-26.

\, Point

7-10

To make the notch filter automatic adjustment function valid, configure "automatic notch filter 1"
(TUN_24) and "automatic notch filter 2" (TUN_25) to "0: do not use". When the notch-filter is
automatically adjusted, the "Automatic notch-filter 1" (TUN_24) and "Automatic notch-filter 2"
(TUN_25) is automatically changed to "1: In use".
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What is inertia moment proportion estimate

It is a function in which the servo amp automatically alternates between clockwise and counter-clockwise rotation, and
estimates the load inertia moment proportion (the ratio of the inertia moment of the load against the rotor load inertia
moment) in accordance with the configured operation conditions. The load inertia moment proportion must be
accurately configured to conduct appropriate gain adjustments and control, in cases such as operating with manual
tuning such as gain search PRO, or operating with analog feedback control.

Servo amplifier

Machine

pulse

Command ) O )

Position : c ) Speed Internal command

A 4

Round-trip operation

Servo

control control torque

N Estimation of ratio of

inertia moment

motor

In the inertia moment proportion estimate the servomotor will operate automatically with the specifications shown

below.

Item

Specifications

Maximum rotation speed |200 to 1000 min™!

Maximum acceleration

Servomotor rated torque

torque
Servomotor axis x 0.5 to 3 rotations (-3145000 to -525000, 525000 to 3145000 command
Displacement distance pulse )
P (Possible to configure in units of 1000 command pulses, default value is servomotor axis x3
rotations)

Though it is possible to configure up to 99990000 command pulses, the displacement distance when conducting

inertia moment proportion estimate will be servomotor axis x3 rotations, even if configured to over 31450000
command pulses (servomotor axis x3 rotations).

The above is true for when the electronic gear configuration is 4/1. The configuration is anything other than 4/1,
the number of servomotor axis rotations will change depending on the electronic gear configuration. Even if the
electronic gear is configured to anything other than 4/1, the displacement distance will be a maximum of

servomotor axis x3 rotations.

Parameters changed with inertia moment proportion estimate

When the inertia moment proportion estimate is conducted, the "load inertia moment proportion" (TUN_08) changes.

Parameter . Setting
type Category Level Parameter name Setting range Unit Default
TUN_08 Tuning Extend |-02d inertiamoment 1, 55600 % |After changing
proportion
\, Point

Please use below the allowed load inertia moment proportion of the servomotor.

l The "load inertia moment proportion" (TUN_08) can be manually configured without conducting inertia
moment proportion estimate.
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7-12

To conduct inertia moment proportion estimate safely

When conducting changes in inertia moment proportion estimate, there is a possibility that the servomotor will

function in unanticipated ways.

For this reason, please conduct under conditions with the consideration of utmost safety.

Please do not come in contact with the rotating part when the servomotor is rotating.

Please operate after confirming that whether there is enough range of motion.

Please operate in a condition where emergency termination is possible.

Please limit the range of motion for the machine by taking measures such as placing a limit switch.

After conducting inertia moment proportion estimate, be sure to conduct power supply reclosing of the servo amp or
slave equiptment reboot.

Since in inertia moment proportion estimate the servomotor operates automatically, it will terminate at a position
different from the command position of the above positioning/motion unit. For this reason, the "post internal
command operation servo on" alarm (0BO) will occur when servo is turned on.

After conducting inertia moment proportion estimate, be sure to confirm the termination position of the machine.
Since in inertia moment proportion estimate the servomotor operates automatically, it will terminate at a position
different from the command position of the above positioning/motion unit. Please operate in a state where the
position of the above positioning/motion unit command position and the servomotor are equal, by conducting origin

return.

Before conducting inertia moment proportion estimate

Inertia moment proportion estimate can be conducted when all of the conditions shown below are met.

Servo is off

It is in position control mode or speed control mode

Motorless test operation is not in use

Automatic gain swith is configured to "do not use"

There are no alarms or warnings

It is not in limit switch condition

Displacement distance is configured to over x0.5 servomotor axis rotations.
Second gain is not being used

Itis not in STO condition

It is not in force termination condition

Control method

Execute the "inertia moment ratio estimation" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Estimation of Ratio of Inertia Moment", Page 12-28 for the operation method of SV2 series setting

software.

e For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User’s Manual"
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Important points of inertia moment proportion estimate

When inertia moment proportion estimate cannot be completed, please check the following items.
» Please conduct inertia moment proportion estimate in a condition where machine is not vibrating. If begun when

vibrations are occuring, the estimate will fail.

* While the maximum rotation speed operates at the servomotor rated rotation speed x2/3 and the maximum
acceleration torque operates with the rated torque of the servomotor, the operations while conducting inertia
moment proportion estimate change depending on the configurations of the inertia moment proportion (servo
parameter) at the time when inertia moment proportion estimate begins, and parameters related to gain. if estimate
fails, check these parameter configurations and configure them to appropriate values.

» The torque command value of the inertia moment proportion estimate in progress will be limited by a configured
limited torque limit value. if estimate fails, please check if these torque limit values are appropriate.

* When the inertia moment proportion is above 10000% (100 times) or the load of the inertia moment shifts, there is a

chance of failiure while estimating.
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&8 Gain search PRO

What is gain search PRO

The servo amp measures the machine characteristics, and automatically conducts the gain adjustment.

Finer adjustments than auto-tuning can be made in accordance with the characteristic of the machine.

Gain search PRO has two adjustment methods, "without host command" which automatically adjusts the gain by
automatically operating (alternating between clockwise and counter-clockwise rotation) the servomotor within the
configuration boudaries, and "with host command" which automatically adjusts the gain in accordance with the above
positioning/command from the motion unit.

In cases where operating after adjusting with the normal method of "without host command" does not produce
satisfactory results, please adjust further with "with host command".

Servo amplifier Machine
Round-trip
operation
Model following l A
control vibration v
Command suppression’! + Position Speed Internal command Auto notch Auto notch
— s P N o> — ‘ _ > Servo
pulse control control torque filter 1 filter 2 motor

3 'Y I\T I\T
" Auto notch filter @
Anti-resonance control

auto adjustment

*1 Adjust model following and vibration suppression only when the tuning type is Middle or High.
In the gain search PRO (without host command), the servomotor will operate automatically with the
specifications shown below.

Item Specifications
Maximum rotation speed | Servomotor rated rotation speed x2/3
Maximum acceleration

Servomotor rated torque

torque
Servomotor axis x0.5 to 9.5 rotations (-9999000 to -525000, 525000 to 9999000 command
Displacement distance pulse )
P (Possible to configure in units of 1000 command pulses, default value is servomotor axis x3
rotations)

*

The above is true for when the electronic gear configuration is 4/1. The configuration is anything other than 4/1,
the number of servomotor axis rotations will change depending on the electronic gear configuration.

Gain search PRO (without host command) in positioning control mode and speed control mode, and gain search PRO
(with host command) are valid in positioning control mode.

Parameters changed with gain search PRO

When gain search PRO is conducted, the parameters shown below will be changed.

» "Position gain" (TUN_04) » "Model following gain amendment" (TUN_60)*1
+ "Speed gain" (TUN_05) + "Clockwise rotation side model following bias"
- "Speed integration time constant” (TUN_06) (TUN_61)""
» "Torque command LPF" (TUN_07) » "Counter-clockwise rotation side model following
+ "Automatic notch filter 1" (TUN_24) bias" (TUN_62)""
+ "Automatic notch filter 2" (TUN_25) * "Model following feed forward" (TUN_66)*1
+ "Automatic notch filter 1 frequency" (TUN_31) » "Model following speed feed forward compensation”
« "Automatic notch filter 1Q value"(TUN_32) (TUN_63)""
+ "Automatic notch filter 2 frequency" (TUN_34) » "Vibration suppression" (TUN_67)*1
+ "Automatic notch filter 2Q value" (TUN_35) » "First level vibration suppression frequency A"
» "Vibration suppression control" (TUN_73) (TUN_GQ)*1
» "Vibration suppression control frequency” (TUN_75) < "First level vibration suppression frequency B"
» "Vibration suppression control dumping gain 1" (TUN_7O)*1
(TUN_77) + "Friction compensation" (TUN_51)
+ "Model following" (TUN_57)*1 » "Friction compensation gain" (TUN_52)
» "Model following gain" (TUN_59)*1 » "Friction compensation coefficient" (TUN_54)

» "Friction compensation gain amendment" (TUN_56)
*1 Only if conducted with tuning type "Middle" or "High"

- SV2 Series User’s Manual -



7-4 Gain search PRO

About configurations of tuning types and filter types

With gain search PRO, tuning can be conducted in accordance with application and machinery by configuring the

tuning type and filter type parameters. The guidelines for configurations according to the application and machinery

used are as shown below.

Parameter Settings Examples of suitable machinery and application
Low Adjust with an emphasis on stability.
Middle Adjust with an emphasis on responsiveness. Suppress overshoot more than High.
Tuning type Can be selected only when in positioning control mode. (Default value)
High Adjust with an emphasis on responsiveness. Can be selected only when in
positioning control mode.
Belt Suitable for machinery with relatively low rigidity driven by time belts.
Filter type Ball screw Suitable for machinery with relatively high rigidity driven by ball screws.
(Default value)
Rigid Suitable for directly driven rigid bodies such as gears and camshafts.

To conduct gain search PRO safely

When conducting changes in gain search PRO (without host command), there is a possibility that the servomotor will

function in unanticipated ways.

ONINNL
H

For this reason, please conduct under conditions with the consideration of utmost safety.

» Please do not come in contact with the rotating part when the servomotor is rotating.

» Please operate after confirming that whether there is enough range of motion.

» Please operate in a condition where emergency termination is possible.

» Please limit the range of motion for the machine by taking measures such as placing a limit switch.

» After conducting gain search PRO (no host command), please make sure to reclose the servo amp power supply.

Since in gain search PRO (no host command) the servomotor operates automatically, it will terminate at a position

different from the command position of the above positioning/motion unit. For this reason, the "post internal

command operation servo on" alarm (0BO0) will occur when servo is turned on.

» After conducting gain search PRO (no host command), please make sure to confirm machine termination position.

Since in gain search PRO (no host command) the servomotor operates automatically, it will terminate at a position

different from the command position of the above positioning/motion unit. Please operate in a state where the

position of the above positioning/motion unit command position and the servomotor are equal, by conducting origin

return.
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Before conducting gain search PRO

Gain search PRO can be conducted when all of the conditions shown below are met.
e In case of no host commands

* Itis in manual-tuning mode

» Servo is off

* Itis in position control mode or speed control mode

» Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"

» There are no alarms or warnings

« Itis not in limit switch condition

» Displacement distance is configured to over x0.5 servomotor axis rotations.

» Second gain is not being used

* Itis notin STO condition

« ltis not in force termination condition

e In case there are host commands

* Itis in manual-tuning mode

 ltis in position control mode

» Motorless test operation is not in use

» Automatic gain swith is configured to "do not use"
* There are no alarms or warnings

 Itis notin limit switch condition

* Servoison

» Second gain is not being used

Control method

Before conducting gain search PRO, conduct "inertia moment proportion estimate" and switch "tuning mode"
(TUN_01) to "0: manual tuning".

D:] "7-3 Inertia moment proportion estimate", Page 7-11

[ "Tuning mode", Page 7-9

Execute the "Gain search PRO" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Gain Search PRO", Page 12-23 for the operation method of SV2 series setting software.
e For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"
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Important points of gain search PRO

When gain search PRO cannot be completed, please check the following items.
» Please conduct gain search PRO in a state where machine is not vibrating. If begun when vibrations are occuring,

the adjustment will fail.

» Please begin use after either conducting auto-tuning in advance and configuring to appropriate speed gain, or ignoring
the speed gain configured at the beginning and use the default value.

« If the load inertia moment proportion is not configured correctly, the appropriate adjustments will not be made.
Please begin after configuring the appropriate inertia moment proportion by conducting the inertia moment
proportion estimate before beginning gain search PRO.

* When conducting gain search PRO again after changing the state of machinery and load after conducting gain
search PRO, please change the following parameter to the default value.

If gain search PRO is begun without making these changes, there can be problems making the optimum
adjustments, leading to some cases of machines vibrating.

+ Vibration suppression control: Do not use

+ Automatic notch filter 1: Do not use

+ Automatic notch filter 2: Do not use

* Friction compensation: Do not use

+ Vibration suppression: Do not use

» Since adjustments will be made referring to "INPOS range" (POS_04), configure the electronic gear and INPOS
range to the value that will be used during actual operation if operating in positioning control. If operating with speed
control, please configure each to the default value.

» There are cases where gain can decrease if estimating is conducted multiple times consecutively. Please set the

"Start the tuning using the initial value" to valid, and start the tuning.
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What is gain tuning PRO

It is a tuning function which conducts the most appropriate gain configuration by operating the servomotor with commands
from the above positioning/motion unit, while manually changing the responsiveness level, stability level, or both.
Adjustment may take relatively long since it requires manual level adjustment and confirmation of the adjustment
results, but it will allow for finer adjustments in accordance with the characteristics of the machine.

Servo amplifier Machine
Round-trip
operation
Model following l A
control vibration A 4
Command suppression™ + Position | + Speed > Internal command Auto notch AuI? notch _ > Servo
pulse control control torque filter 1 filter 2 motor

A 'y I\T I\T
. Auto notch filter @
Anti-resonance control

auto adjustment

*1 Adjust model following and vibration suppression only when the tuning type is responsiveness (L), responsiveness (H).
Gain tuning PRO is valid in position control mode or speed control mode. It will be invalid in torque control mode.

Parameters changed with gain tuning PRO

When gain tuning PRO is conducted, the parameters shown below will be changed.

» "Position gain" (TUN_04) + "Clockwise rotation side model following bias" (TUN_61)*1
* "Speed gain" (TUN_05) » "Counter-clockwise rotation side model following

» "Speed integration time constant" (TUN_06) bias" (TUN_62)*1

» "Torque command LPF" (TUN_07) * "Model following feed forward" (TUN_66)*1

+ "Automatic notch filter 1" (TUN_24) » "Model following speed feed forward compensation”
« "Automatic notch filter 2" (TUN_25) (TUN_63)""

+ "Automatic notch filter 1 frequency" (TUN_31) * "Friction compensation" (TUN_51)

» "Automatic notch filter 1Q value" (TUN_32) » "Friction compensation gain" (TUN_52)

» "Automatic notch filter 2 frequency" (TUN_34) » "Friction compensation coefficient" (TUN_54)

+ "Automatic notch filter 2Q value" (TUN_35) + "Friction compensation gain amendment" (TUN_56)
+ "Vibration suppression control" (TUN_73) » "Vibration suppression" (TUN_67)*1

» "Vibration suppression control frequency" (TUN_75)  « "Vibration suppression automatic adjustment” (TUN_68)*1
+ "Vibration suppression control dumping gain 1" (TUN_77) + "The first stage vibration suppression frequency A"

« "Model following" (TUN_57)"" (TUN_69)""
+ "Model following gain" (TUN_59)"! » "The first stage vibration suppression frequency B"
« "Model following gain amendment" (TUN_60)"! (TUN_70)"" (Default value)

*1 Only if conducted with tuning type "responsiveness (L)" or "responsiveness (H)"

About configurations of tuning types and filter types

With gain tuning PRO, tuning can be conducted in accordance with application and machinery by configuring the
tuning type and filter type parameters. The guidelines for configurations according to the application and machinery
used are as shown below.

Parameter Settings Examples of suitable machinery and application
Stability (L) Adjust with an emphasis on stability.
Stability (H) AdJU.S.t with an emphasis on stability. Emphasize responsiveness rather than
stability (L).

Make adjustments with emphasis on responsiveness, using the internal model.

Tuning type ) . . .
Responsiveness (L) | Adjust so overshoot is suppressed more than responsiveness (H).
*Can be used only when in positioning control mode. (Default value)
. Make adjustments with emphasis on responsiveness, using the internal model.
Responsiveness (H) |, ) e
Can be used only when in positioning control mode.
Belt Suitable for machinery with relatively low rigidity driven by time belts.
Filter type Ball screw Suitable for machinery with relatively high rigidity driven by ball screws. (Default value)
Rigid Suitable for directly driven rigid bodies such as gears and camshafts.
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About responsiveness level, stability level configurations
Gain tuning PRO makes micro-adjusts gain by configuring responsiveness level and stability level.

m Responsiveness level configuration

Also, pros and cons of large and small level responsiveness configurations are as shown below.

Response
characteristic Advantage Disadvantage
level

» Servomotor responce to commands becomes
» Hard for overshoot to occur

Small » The machine tends not to get vibrational slovygr . I
» Positiomimg stabilization takes longer

+ Servomotor responce to commands becomes
Large faster
» Positiomimg stabilization takes less time

» Easy for overshoot to occur
* The machine tends to get vibrational

m Stability level configuration

If the stability is small, machines tends to get vibrational. On the other hand, making it too much larger than the
characteristic of the machine can make it vibrational. Configure to the appropriate value gradually from small to large,
while checking the vibrations of the machine.

Before conducting Gain tuning PRO

Gain tuning PRO can be conducted when all of the conditions shown below are met.
* Tuning mode is manual
* Motorless test operation is not in use

* In speed control mode and torque control mode, only stability (L) and stability (H) are usable

Control method

Before conducting gain tuning PRO, conduct "inertia moment proportion estimate" and switch "*tuning mode
(TUN_01) to "0: manual tuning".

EE] "7-3 Inertia moment proportion estimate", Page 7-11

[ "Tuning mode", Page 7-9

Execute the "Gain search PRO" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Gain Tuning PRO", Page 12-26 for the operation method of SV2 series setting software.

e For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"
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7-20

Gain tuning PRO point

When conducting gain tuning PRO, please pay attention to the following.

Regarding adjustments of responsiveness level and stability level, adjust by adjusting the stability level gradually
from a small value to a large value until there are no vibrations, and adjust the responsiveness level gradually to a
large value.

When low cycle vibrations occur, the use of the vibration suppression function may improve it.

D:] "Vibration suppression", Page 7-25

Begin adjustments with the configured speed gain as a standard. Before beginning gain tuning PRO, perform auto
tuning and gain search PRO, and set the speed gain appropriately.

If the load inertia moment proportion is not configured correctly, the appropriate adjustments will not be made.
Please begin after configuring the appropriate inertia moment proportion by conducting the inertia moment
proportion estimate before beginning gain tuning PRO.

After conducting gain tuning PRO, when beginning gain tuning PRO again after changing the state of machinery
and load, please change the following parameter to the default value.

If gain tuning PRO is begun without making these changes, there can be problems making the optimum
adjustments, leading to some cases of machines vibrating.

+ Vibration suppression control: Do not use

+ Automatic notch filter 1: Do not use

+ Automatic notch filter 2: Do not use

* Friction compensation: Do not use
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What is a mechanical analyzer

It is a function in which the servomotor automatically alternates between clockwise and counter-clockwise rotation
and measures the frequency characteristic of the machine.

It can also estimate the notch filter from the measured frequency characteristics. Machine vibrations can be
suppressed by configuring the estimated notch filter.

Measured frequency characteristics

Mechanical analyzer Axisl ===

TRV=XHT6MLL1]

Measurement condition

Sampling time 125 [us]
Measurement frequency

Excitation width

Permizsible rotation 1 [Fatation]|
Number of measurement 1 [Set]|
Notch filter setting Enabled

Hotch filter settine
Gurrent value 2429 [Ha]
Setvabie @ Estimation value [523 ~|

4 [Hel

) Manual

Save CSY.

Resonant frequency Estimated notch filter

In the mechanical analyzer, the servomotor will operate automatically with the description below, and measure the
frequency characteristics.

Item Description

125ps to 2500us

It is cycle a which measures frequency characteristics.

High frequencies can be measured if sampling time is shortened.

Accuracy with low frequencies will be higher if sampling time is lengthened.
160Hz to 3200Hz

The number of times the frequency characteristics are measured in 1 second.

1 to 300% (rated torque)

Configure the operation torque for alternating operation.

The larger the operation torque is, the larger the amplitude becomes, resulting in improved
measurement accuracy.

However, if made too large, the torque limit is reached and the measurement fails, or the "over-
speed" alarm(510) and "*over-current" alarm(100) and others may go off.

1 to 1000 rotations

When operating alternately, if the servomotor rotates more times than the configured number of
rotations. The measurement will stop and the servomotor will terminate.

1to 5 times

Configure the number of times measuring will be repeated.

The more times there are, the higher the measurement accuracy will be.

Notch filter configuration | Configure the validity/invalidity of the notch filter that was configured when operating alternately.

Sampling time

Measured frequencies

Vibrational amplitude

Allowed number of
rotations

Number of times
measured

\.  Point The mechanical analyzer does not function normally when the full closed control is in use.
Please set the "*external encoder” (FC_01) to "0: Not use" before execution.

Parameters changed with mechanical analyzer

The notch filter estimated with the mechanical analyzer will be reflected in the parameters shown below.
» "Notch filter for mechanical analyzer" (TUN_23)

» "Notch filter frequency for mechanical analyzer" (TUN_28)

For details regarding notch filter, please refer to [J] "About notch filter configurations", Page 7-26.
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7-6 Mechanical analyzer

7-22

To conduct mechanical analyzer safely

When running the mechanical analyzer, there is a possibility that the servomotor will function in unanticipated ways.

For this reason, please conduct under conditions with the consideration of utmost safety.
» Please do not come in contact with the rotating part when the servomotor is rotating.

» Please confirm that "allowed number of rotations" does not exceed the range of motion.
» Please operate in a condition where emergency termination is possible.

» Please limit the range of motion for the machine by taking measures such as placing a limit switch.

 After running mechanical analyzer, be sure to conduct power supply reclosing of the servo amp or slave equiptment

reboot.
Since with the mechanical analyzer the servomotor operates automatically, terminate in a different position from the
command position of the above positioning/motion unit. For this reason, the "post internal command operation

servo on" alarm (0BO) will occur when servo is turned on.

» After running mechanical analyzer, be sure to confirm the termination position of the machine.

Since with the mechanical analyzer the servomotor operates automatically, terminate in a different position from the
command position of the above positioning/motion unit. Please operate in a state where the position of the above

positioning/motion unit command position and the servomotor are equal, by conducting origin return.

« If using when notch filter configurations are invalid, check that it is a system where it will not fall when servo is

turned off.
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Before running mechanical analyzer

Mechanical analyzer can be run when all of the conditions shown below are met.

Servo is off

It is in position control mode or speed control mode
Motorless test operation is not in use

Automatic gain swith is configured to "do not use"
There are no alarms or warnings

It is not in limit switch condition

Second gain is not being used

Itis not in STO condition

It is not in force termination condition

Control method

Execute the "Mechanical analyzer" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Mechanical Analyzer", Page 12-30 for the operation method of SV2 series setting software.

e For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.

[ "KV-XH16ML/XH04ML User's Manual"

Important points of mechanical analyzer

When mechanical analyzer cannot be completed, please check the following items.

» Please run mechanical analyzer in a state where machine is not vibrating. If begun when vibrations are occuring,

the estimate will fail.

» Operation while mechanical analyzer is running will change depending on the inertia moment proportion (servo

parameter) configurations and paramters related to gain. If measuring fails, please check these parameter

configurations and configure them to appropriate values.

» The torque command value when mechanical analyzer is in progress will be limited by a configured torque limit

value. If measuring fails, please check if these torque limit values are appropriate.
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Vibration suppression control

The vibration suppression control function is a function which suppresses the continuous 100 to 1000Hz vibrations
that occur when gain is taken up.
Itis invalid in auto-tuning mode and torque control.

m In case of configuring automatically

Vibration suppression control will be configured automatically if the vibration is detected when conducting gain search
PRO and gain tuning PRO.

The gain search PRO or the gain tuning PRO is executed according to the SV2 series setting software/KV-XH setting
tool.

For SV2 series setting software

Please refer to the "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1 for the operation method of SV2
series setting software.

For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"

m In case of configuring manually

1

When the automatic adjustment results from gain search PRO and gain tuning PRO are unsatisfactory, adjust manually.

FEIEIE ST Category Level Parameter name | Setting range Settl_ng Default E_na_ble
type Unit timing
TUN_ 73 Tuning Special Vibration suppression |0: Do not use ) 0
control 1: Use
TUN_75 Tuning Special | ¥iPration suppression |\ 56000 01Hz | 1000
control frequency After
TUN_77 Tuning Special | bration suppression |, 55, % o |changing
control dumping gain 1
Vibrati i
TUN_80 Tuning Special | bration suppression | 45, % 0
control dumping gain 2

Important points of vibration suppression control

When conducting vibration suppression control, please pay attention to the following.

« If the load inertia moment proportion is not configured correctly, the appropriate adjustments will not be made.
Please begin after configuring the appropriate inertia moment proportion by conducting the inertia moment
proportion estimate before beginning tuning.

» Configure "vibration suppression control frequency" (TUN_73) to "1: Use", and configure the frequency to be
suppressed to "vibration suppression control frequency" (TUN_75), while checking the wave patterns of the return
torque and position deviation using servo trace.

» The effect of vibration suppression can be heightened if "vibration suppression control dumping gain 1" (TUN_77) is
enlarged, but the vibrations can become greater if it is enlarged too far. Enlarge the settings 10% at a time, with 0% to
200% as a guideline, while checking the vibration suppression effects. When results are unsatisfactory, please lower
gain with gain tuning PRO.

In cases of suppressing multiple vibrations
After suppressing the vibrations using vibration suppression, there is a chance that different vibrations will occur with
frequencies higher than the "vibration suppression control frequencies" (TUN_75).

In such cases, multiple vibrations can be suppressed by configuring "vibration suppression control dumping gain 2"
(TUN_80) with the procedure shown below.

Configure "vibration suppression control dumping gain 2" (TUN_80) to the same value as "vibration
suppression control dumping gain 1" (TUN_77).

2 Elevate settings of "vibration suppression control dumping gain 2" (TUN_80) 10% at a time, while seeing the

‘ 7-24

effects of vibration suppression.
When results are unsatisfactory even after adjusting "vibration suppression control dumping gain 2" (TUN_80), please

lower gain with gain tuning PRO.
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Vibration suppression

The vibration suppress function is a function which suppresses the transient low-frequency 1 to 100Hz vibrations that
occur from things such as the machine stand vibrating.

If using in auto-tuning mode, configure "model following" (TUN_57) to "1: use" and configure the vibration suppression
function manually.

m In case of configuring automatically
Vibration suppression control will be configured automatically if the vibration is detected when conducting gain search
PRO and gain tuning PRO.
In cases where the vibrations are too small to detect, please heighten the detection sensitivity by making the settings
of "residual vibration detection range" (TUN_81) smaller. Adjust with each 10% as a guideline.

FEIEIE ST Category Level Parameter name | Setting range Settl_ng Default E_na_ble
type Unit timing
TUN_81 Tuning Special | Residual vibration 1 to 3000 0.1% a0p |After
detection range changing

The gain search PRO and the gain tuning PRO is executed according to the SV2 series setting software/KV-XH
setting tool.
e For SV2 series setting software

Please refer to the "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1 for the operation method of SV2
series setting software.

o For KV-XH setting tool

Please refer to the manual below for control methods with the KV-XH configuration tool.
[ "KV-XH16ML/XH04ML User's Manual"

m In case of configuring manually

When the automatic adjustment results from gain search PRO and gain tuning PRO are unsatisfactory, adjust manually.

Parameter . Setting Enable
type Category Level Parameter name | Setting range Unit Default timing

0: Do not use
TUN_67 Tuning Special |Vibration suppression |1: Use (1 point) - 0
2: Use (2 points)

First level vibration
TUN_69 Tuning Special |suppression 10 to 2500 0.1Hz 500

frequency A 'CA‘::; in
First level vibration ging
TUN_70 Tuning Special |suppression 10 to 2500 0.1Hz 700

frequency B

TUN_71 Tuning Special | Second level vibration | 554, 0.1Hz 800
suppression frequency

m Important points of vibration suppression

When using the vibration suppression function, please pay attention to the following points.

« If the load inertia moment proportion is not configured correctly, the appropriate adjustments will not be made.
Please begin after configuring the appropriate inertia moment proportion by conducting the inertia moment
proportion estimate before beginning tuning.

» Configure "vibration suppression" (TUN_67) to "1: Use (1 point)", and configure the frequency to be suppressed to
"first level vibration suppression frequency A" (TUN_69) and "first level vibration suppression frequency B"
(TUN_70), while checking the wave patterns of the return torque and position deviation using servo trace. Configure
"first level vibration suppression frequency A" (TUN_69) and "first level vibration suppression frequency B"
(TUN_70) to the same frequency.

» In cases where a separate vibration exists, configure the vibration frequency to "second level vibration suppression
frequency" (TUN_71).

* In cases where vibrations do not cease with automatically detected vibration frequencies, adjust to a value around
the detected frequency manually, since it is possible that there is an error in the actual vibration frequency and
detected frequency due to the transfer mechanism.

\.  Point If there are no vibrations in the position deviation confirmable with servo trace, or the vibration
frequency is outside the range of the detected frequency, frequency detection will not be
conducted.

In such cases, measure the vibrations with sensors that can measure vibration frequencies, and
configure to the vibration suppression frequency.
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7-7 Functions related to vibration suppression control/vibration suppression

About notch filter configurations

In cases where results of notch filter configured with each tuning function are not satisfactory, adjust with the details

parameter of the notch filter.

If manual notch filter 1/manual notch filter 2 are included, the notch filter can be configured to a maximum of 5 levels.

The parameters to be configured are as shown below.

l * You can set the mechanical analyzer notch filter manually without using the mechanical analyzer.

» The automatic notch filter 1 and automatic notch filter 2 can be set manually without automatic
adjustment. In that case, please set the "automatic notch filter 1 automatic adjustment" (TUN_21),
"automatic notch filter 2 automatic adjustment" to "0: No automatic adjustment".

» Configuration the notch filter to be used to "1: Use".

Parameter . in Enabl
CICWED Category Level Parameter name | Setting range Sett_ 9 Default R a_b e
type Unit timing
TUN_23 Tuning Extend Notch fll.terfor 0 Do not use ) 0
mechanical analyzer |1: Use
TUN_24 Tuning Extend | Automatic notch filter 1 ?f B:e”"t use - 0
TUN_25 Tuning Extend | Automatic notch filter 2|0 D notuse - o |After
1: Use changing
TUN_26 Tuning Special |Manual notch filter 1 (1) B:enOt use - 0
TUN_27 Tuning Special |Manual notch filter 2 ?f Bge”"t use - 0

» Configuration the frequency to be erased by notch filter.

The configurations of the notch filter will be configured by the 3 parameters "Notch filter frequency" "Notch filter Q
value", and "Notch filter depth".

"Notch filter frequency™:
"Notch filter Q value™:

"Notch filter depth":

The center of the frequency to be erased.

The larger the Q value is, the more sharper the depression is, and the narrower the
range of frequencies to delete.

The smaller the depth value is, the deeper the depression is, and the higher the effect
of the resonance suppression. However, if made too small, there is a chance that the
vibrations will become greater.

The notch-filter frequency characteristic based on different "notch-filter Q value"

S ejel uonenuany

0.7 (Default value)

Frequency [Hz]

* The above image is the criterion and sometimes the actual characteristic varies.

7-26
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The notch-filter frequency characteristic based on different "notch-filter depth”

1.0 (notch-filter invalid)

0 — = T ———:

[ o

[ o

- I B [ PR R T

> 10 ] o n
158 I Tt Q70
2 |O'.5- L
5% -20 T T T 0.3 i ST T T T
53 [N [ EEEE o
=] 0 o101 (BT o
3 - - s -t EIHIm = == A
% 0.0 (Default value) [ EEEE o
dB T [ EEEE o
[ ] 40 - - daaan 2 L L L g
o EEEI o n

[ [ EEEE o

50 [ RN Lo

Frequency [Hz]

* The notch-filter is invalid when setting the "notch-filter depth" to 1.0.
* The above image is the criterion and sometimes the actual characteristic varies.

Parameter . in Enabl
CICWED Category Level Parameter name | Setting range Sett_ 9 Default R a_b e
type Unit timing
Notch filter frequency
TUN_28 Tuning Extend |for mechanical 50 to 5000 Hz 5000
analyzer
TUN_29 Tuning Extend |otch fiter Qualuefor |5 1y 0.01 70
mechanical analyzer
TUN_30 Tuning Extend | \otch filter depth for 0 to 1000 0.001 0
mechanical analyzer
TUN_31 Tuning Extend |- utomaticnotchffilter 50 to 5000 Hz 5000
frequency
TUN_32 Tuning Extend |Automaticnotehiilter 1} g5 400 0.01 70
- Q value
TUN_33 Tuning Extend Q;‘;‘;Tat'c notehfiiter1 | 15 1000 0.001 0
TUN_34 Tuning Extend |/ utomaticnotchfiter2 | 55, 5050 Hz 5000
frequency
Automatic notch filter 2 After
TUN_35 Tuning Extend Q”V‘;EZ 1c noteh iter 50 to 1000 0.01 70 |changing
TUN_36 Tuning Extend Qg;‘;’]‘“at'c notehfiter2 |4 15 1000 0.001 0
TUN_37 Tuning Special | Manual notch filter 1 50 to 5000 Hz 5000
frequency
TUN_38 Tuning Special | Manual notch filter 1 50 to 1000 0.01 70
Q value
TUN_39 Tuning Special Z"eaprlﬂa' noteh filter 1 0 to 1000 0.001 0
TUN_40 Tuning Special | Manual notch filter 2 50 to 5000 Hz 5000
frequency
TUN_41 Tuning Special | Manual notch filter 2 50 to 1000 0.01 70
Q value
TUN_42 Tuning Special Z"eaprlﬂa' notch filter 2 0 to 1000 0.001 0

\.  Point » Please do not configure notch filter frequency to near the responce frequency of the speed
loop. Please configure to a frequency of at least 4 times the speed gain (however, the inertia
moment proportion must be configured correctly).

If not configured correctly, there is a chance that vibrations will occur and damage the machine.
* Please make sure to change the notch filter frequency when the motor is terminated. If changed
while operating, there is a chance that vibrations will occur.
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About lowpass filter configurations

Adjust in cases where sudden vibrations occur due to disturbances. Suppress the shift of internal command torques over
the configured frequency.

FEIEIE ST Category Level Parameter name | Setting range Settl_ng Default E_na_ble
type Unit timing
TUN_O07 Tuning Extend |Torque command LPF 0 to 65535 0.01ms 132
Second torque Aft
TUN_44 Tuning Special |command 100 to 5000™ Hz 5000 er
) changing
filter frequency
TUN_45 Tuning Special | & Value of the second 50 to 100 0.01 50
torque command filter

*1 When setting the "The second torque command frequency" (TUN_44) to 5000, the second torque filter will be

invalid.
e Torque command LPF eSecond torque command filter
Attenuation rate A Attenuation rate A\ Qvalue
-
~ ~
T L
Frequency Frequency
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SAFETY FUNCTION

This section describes details of the SV2 series safety functions.

8-1 Safety Function Outline
8-2 Safe torque off (STO) function
8-3 External device monitor (EDM)
8-4 Example of use of the Safety Function
8-5 Adequacy test for the safety function
8-6 Connection of the safety device
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2yl Safety Function Outline

Features of the Safety Function

The servo amplifiers of the SV2 series have a built-in safety function that decrease the risk during the

operation (protecting users from sudden movements of the moving parts, etc.), and make the machine safe.

For example it is possible to use this function to prevent a sudden movement of the moving parts, especially

when the user needs to open the guard and work in a dangerous area for the maintenance of the machine.

For the safety features and the parameters of the safety function, please refer to the following.

E[] "Precautions for Regulations and Standards”

* In order to confirm that the STO function meets the proper safety requirements, be sure to

execute the risk assessment for the system. A wrong operation can result in personal
injuries.

Since the motor moves if there are external forces working (like the weight of the vertical
axis) when the STO function is running, it is recommended to use separated mechanical
brakes that meet the safety requirements of the system. A wrong operation can result in
personal injuries.

Since it can happen that the motor moves in an electric angle with a range inferior to 180°
due to the malfunction of the servo amplifiers even when the STO function is running, it is
recommended to use the machine only after confirming the absence of risks. A wrong
operation can result in personal injuries.

The braking signal of the dynamic brake is not a safety-related component. Please design the
system in such a way to prevent the risks related to these malfunctions when the STO
function is running. A wrong operation can result in personal injuries.

Please connect to the safety function signal a device that meets the safety standards. A
wrong operation can result in personal injuries.

The STO function is not able to shut off the current flowing to the servo amplifiers, nor to
create an electrical insulation. When repairing a servo amplifier, be sure to shut off the
current flowing to the other servo amplifiers. Otherwise, this may cause electric shock.
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Features of the safe torque off (STO) function

The safe torque function (STO function) is a safety function able to shut off the current flowing to the motor
through an electric signal.

Inputting the signal in the STO terminal, it is possible to shut off the current flowing to the motor by
controlling the driving signal to the power module that controls it.

Please see the connection example below.

Power supply

Servo amplifier
24V power source STO|
Switch

Fuse

1STO2+

= 1T02: |5 ﬂs

» Both STO signals operate in the same way and support duplicate signals. They can be used for error
detection when used together with the EDM (External Device Monitoring) signal.
* The STO terminal can be wired to from either the sink or source output, but from a safety standpoint
we recommend wiring from the source output.

Risk assessment

When using the STO function, be sure to run the risk assessment on the device and to confirm that it meets
the standard safety level. For information on the standards, refer to the following.
m "Safety Precautions”

Reference; In order to meet the safety standards PL e of EN ISO 13849-1 and SIL3 of IEC 61508, it is necessary to
supervise the EDM signal with the host device. If the supervision of the EDM signal is not executed with
the host device, then the safety levels will be PL ¢ and SIL1.

Since the following risks remain even when the STO function is running, it is strongly recommended to
consider the safety when performing the risk assessment.
* When an external force (like the weight of the vertical axis) is working, the motor can move. Please provide a

separated mechanical braking device.
» Due to a malfunction of the servo amplifiers, it is possible that the motor moves in an electrical angle with a range
inferior to 180° (mechanical angle 60°). Please confirm that no risky situation can happen even it the motor moves.
* The STO function is not able to shut off the current flowing to the servo amplifiers, nor to create an electrical
insulation. When repairing the servo amplifiers, please provide a separated device to shut off the current flowing to

the servo amplifiers.
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8-2 Safe torque off (STO) function

8-4

Safe torque off State (STO State)

The state of the servo amplifiers when the STO function has been run is as follows.

If the /ISTO1 or the /STO2 state is OFF, the servo amplifiers STO function will start, and the servo amplifiers
will enter the safe torque off State (STO State).

« If the STO function starts after the servo OFF (motor de-energized).

ISTO1 ON OFF
1STO2 (normal operation) (motor current cutoff request)
MECHATROLINK-IIl command ~ Motion ! SMON
command etc. ><SV_OFF command >< command etc.
SV_ON ] 0 :
status :
ESTP
input signal monitor 0 1

Servo amplifier y |
SF:atus Operating X Servo off >< STO state

* If the STO function starts while the motor is powering up.

ISTO1 ON OFF
/STO2 (normal operation) (motor current cutoff request)
Motion ' SMON
MECHATROLINK-III command command etc. >< command etc.
SV_ON 1 0

status
ESTP

input signal monitor 0 1

Servo amplifier Operating >< STO state

status

 If the B contact signal is input into each of the /STO1, /STO2 signal wires, ON/OFF shows the
following status.
ON: The contact (transistor/relay) is ON, and current flows through the signal wire
OFF: The contact (transistor/relay) is OFF, and no current flows through the signal wire
* You can check if it is in STO state by seeing the ESTP status of the servo command input signal
monitor (SVCMD_IO).
* When in STO state the "STO state warning (9D3)" is generated and the warning signal becomes ON.
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Methods for restoration from STO State

Usually, after receiving the servo OFF (SV_OFF:32H) command and de-energizing the servo motor, the /STO1
and /STO2 signals become OFF and the machine enters the STO State. If /STO1, /STO2 are set to ON in this
condition, the machine will change from the STO State to the Servo Off State, and it becomes possible to
receive the Servo ON (SV_ON:31H) command.

/STO1
/STO2

MECHATROLINK-III command

SV_ON

status

ESTP
input signal monitor

Servo amplifier
status

OFF
(motor current cutoff request)

ON
(normal operation)

SMON
command etc.

>< SV_ON command

STO state

Servo off X

Operating

If the Servo ON (SV_ON:31H) command is received in the /STO1, /STO2 signal OFF condition, the device will
remain in the STO State even if the /STO1, /ISTO2 signal is set to ON.
Please receive the Servo ON (SV_ON:31H) command one more time after receiving the Servo OFF
(SV_OFF:32H) command to set the Servo OFF State.

/STO1
/STO2

MECHATROLINK-IIl command
SV_ON
status

ESTP
input signal monitor

Servo amplifier
status

OFF
(motor current cutoff request)

ON
(normal operation)

SV_ON X SV_OFF >< SV_ON
command : command etc. . command
0 ; 0 | 1
1 | 0 E 0
STO state >:< Servo off >:< Operating

Even if you set the Servo OFF State by setting the main circuit power to OFF, it is impossible to exit the
STO State until the Servo OFF (SV_OFF:32H) command is received.
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8-2 Safe torque off (STO) function

Related commands

If you change to the STO State when the following operation commands are in execution, there will be a
command warning. The command warning will reset automatically if a receivable command is received. It is
recommended to control the device to avoid it to enter the STO State during the execution of an operating
command.

Target operating commands

Servo ON (SV_ON)

Interpolation (INTERPOLATE)

Positioning (POSING)

Constant speed feed (FEED)

Constant speed feed with position detection
function (EX_FEED)

Positioning with external input (EX_POSING)
Return to origin (ZRET)

Operation without using host orders

The STO function can operate even if only the SV2 series is used without receiving orders from the host.
Nevertheless, if the STO function starts while the following functions are in execution, it is recommended to
exit the function execution mode once, reenter again and restart the machine. The device will not restart just
by setting to ON the /STO1, /STO2 signals.

Target functions Methods for restoration from STO state

Please go into the function execution mode again, once exit from

+ Z-phase search the function execution mode after turning on /STO1, /STOZ2 signals.
* Moment of inertia ratio calculation \/
» Gain search PRO (w/o higher-level Not in
function -
command) Function execution  In function execution mode execution|  In function

; status mode | execution mode
* Mechanical analyzer OFF '
- Servo JOG Operation /sTO1  ON (motor current| ~ ON

; /STO2 (normal eutoff request)| (normal |

« Pattern Operation operation) operation)!

Servo amplifier

Operatin
status P 9

STO state >< Servo off >< Operating

Anomaly detection of the STO signal

After setting to ON the /STO1 or the /STO2 signal, if the other signal is not set to ON within 10 seconds, the
"*8TO function signal input timing anomaly"” alarm (EB1) will occur. In this way, a malfunction like the
disconnection of the STO signal can be detected.

The "*STO function signal input timing anomaly" alarm (EB1) is not counted as a safety
function.

To use the safety function in the whole device that the SV2 series is embedded in, make sure
that there is no danger even if an alarm malfunctions.
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Specifications of the input signal (STO signal)

If the STO function is requested because the 2 channel input signal /STO1, /STO2 are set to OFF, the current

flowing to the motor is shut off within 8 ms.

/STO1
/STO2

(normal operation)

Within 8 ms

ON

OFF

(motor current cutoff request)

Servo amplifier

status

Normal operation

STO state

\, pont [Ifthe/STO1,/STO2 OFF time is shorter the 0.5 ms, the OFF condition is not detected.

Operation ready (RDY) signal

In the STO State the operation ready (RDY) output turns OFF as the servo on (SV_ON: 31H) command cannot

be received. When both the /STO1 and /STO2 signals are ON and it is in servo on status, the operation ready

(RDY) output turns ON. The following example shows the case in which the drive alarm does not occur with

the main circuit power ON and the input performed by the sense ON (SENS_ON) command (when the

absolute value encoder is used).

/STO1
/STO2

Servo on

Servo amplifier
status

Operation ready
(RDY) signal

ON

OFF

(normal operation)|  (motor current cutoff request)

ON
(normal operation)

, ON ,
' ' OFF
Operating 5‘ STO state >< Servo off ><Operating
ON 5
OFF .
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8-2 Safe torque off (STO) function

The electromagnetic brake timing (BRAKE) signal

If the STO function starts with the /STO1 or /STO2 signal set to OFF, the electromagnetic brake timing
(BRAKE) signal turns to OFF. In this case, since "Servo OFF delay time after electromagnetic brake order"
(0TH_01) is disabled, during the time from when the electromagnetic brake timing (BRAKE) signal turns to
OFF until the brake actually works, the machine may move because of an external force.

* The brake signal output has not been verified as a safety function. To use the safety function
in the whole device that the SV2 series is embedded in, make sure that there is no danger

even if the brake signal malfunctions.
* Please notice that the servo motor with brakes is just for repairing purpose, and therefore it

cannot be used during the operation.

How to stop the device

If the STO function starts with the /STO1 or the /STO2 signal set to OFF, the servo motor will stop, according
to the "*Stopping method during the servo OFF or G1 alarm™ (ALM_01).

If the dynamic brake is set on Enabled (O: Dynamic brake, 1: Free after stopping dynamic

brake), please pay attention to following.

* The dynamic brake has not been verified as a safety function. To use the safety function in
the whole device that the SV2 series is embedded in, make sure that there is no danger even

W\ if the dynamic brake enters free run state without working. We recommend to control the
device in such a way that it enters the STO State after it has stopped because of an order.

+ If the STO function is used frequently, the internal components of the servo amplifiers may
deteriorate when the dynamic brake is stopped. We recommend to control the device in such

a way that it enters the STO State after it has stopped because of an order.

Alarm (ALARM) signal

The alarm (ALARM) signal is not output when in STO State.
When in STO state the "STO state warning (9D3)" is generated and the warning signal becomes ON.

This cannot be cleared while in STO state. First leave STO state and then perform warning clear
operation host device.
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External device monitor (EDM)

The external device monitor (EDM) is aimed to inspect the malfunctions of the STO function. Please connect

it to the feedback of the safety unit.

In order to meet the PL e of EN ISO 13849-1 and the SIL3 of IEC 61508, it is necessary to
supervise the EDM signal with the host device. If the supervision of the EDM signal is not
executed with the host device, then the safety levels will be PL c and SIL1.

\, Point

m Detection signal
The relationship between the EDM and /STO1, /STO2 signal is as follows:

Signal Logic

Name (1) (2) (3)
/STO1 ON ON OFF OFF
/STO2 ON OFF ON OFF
EDM OFF OFF OFF ON

(1)(3) Normal operation is when the STO signals and EDM signal are reversed.
(2) The duplicate /STO1 and /STO2 signals do not have the same status. This may be due to wire breakage
or circuit malfunction.

The detection of the malfunctions of the EDM signal circuit is possible through the check of the four states of
the EDM signal shown in the chart. It is possible to run the detection at the power-up if the check is allowed.

The EDM signal is not a safety output. Do not use it for anything other than monitoring
malfunctions. To use the safety function in the whole device that the SV2 series is embedded
in, make sure that there is no danger even if the EDM signal malfunctions.

Specifications of the EDM output signal

If the 2 channels input signals /STO1, /STO2 are set to OFF, the STO function is requested and, if the safety
function is working normally, the EDM output signal will be set to ON within 8 ms.

Within 8 ms
/STO1
/STO2 ON OFF
(normal operation) (motor current cutoff request)
EDM OFF ON

- SV2 Series User’s Manual -

NOILONNS ALISVS a



NOILONNA A134VS u

8-10

228 Example of use of the Safety Function

Below are shown some examples of use of the safety function.

Example of connection

Below is shown a connection example using Safety Controller GC-1000 manufactured by KEYENCE Ltd.

Setting of GC-1000

So0 and So1 (S-OUT) setting: Safety output x 2
Si0 (EDM input) setting: 1 input

+24V DC ov
GC-1000 SV2 series
/.
o|(Csio Ji sit |1 STO
5 si sis 73 ISTO1+ | 4
A SR S L T2 —
6| se [ s |7 /STO1- | 3 Ij VA= (
8| sis sio |9 s
10| sito @ st |11 /STO2+ | 6
12 site " s 13 M4 —
14| st sits |15 /STO2- | 5 I:I VA (
o] Too Tol | 1 -
2| To2 | To3—4T7]
0 | (S0 Ji(CSot 1 EDM+ 8
2 So2 So3 3 —
4 So4 So5 | 5 ) Dl %
o A0 i Aot |1 |
2| Aoc2 Ao3 | 3 EDM- [A
{+24V])i(ov_}

When the safety outputs (So0 and So1) of the GC-1000 are turned off, both the STO1 and STO2 signals are
turned off, and the EDM signals are turned on. When the safety outputs (So0 and So1) are turned on, the
STO1 and STO2 signals are both turned on and the EDM signals are turned off.

The EDM signal is used as source output. Please connect in such a way that the current direction is
from EDM+ to EDM-.
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Methods to detect the malfunctions

If such a malfunction occurs that the /STO1 or the /STO2 signal remains set to ON, since the EDM signal does
not turn to ON, the guard cannot be reset if it is closed and, being impossible to start the device, the
malfunction is detected.

In this case, since there is the possibility of an anomaly of an external device or of the disconnection/short
circuit of the external wiring or a malfunction of the servo amplifier, it is recommended to check and to take a
countermeasure.

Instructions for use

[ 1. The safety light curtain detects an intruder. ]

-

2. The safety control unit set /STO1, /STO2 to OFF and the STO function is enabled. If the motor is running,
please stop it following the stopping procedures for servo OFF. After the motor has stopped, stop the

operation orders and the servo ON orders sent from the host.

-

[3. Make the intruder leave the intrusion prohibited zone. J

-

[4. Turn the master reset ON after checking that the intruder has left. }

[5. The STO function is disabled.

[6. Perform warning clear from host device.

Jl A |E

[7. Set to servo ON from host device. J
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8-12

Adequacy test for the safety function

When starting up the device, in case of maintenance or exchange of the servo amplifiers, it is strongly
recommended to do the following adequacy test for the STO function after the wiring. (We recommend to
record the test result as a memo.)

* When the /STO1, /STO2 signals are OFF, check that the indication on the 7SEG display is "A.9D3", and that the
motor is not working.

» Control the ON/OFF status of the /STO1, /STO2 signals.
If the signal ON/OFF status does not match with the display, the reason may be an anomaly of the external device,
a disconnection/short circuit of the external wiring or a malfunction of the servo amplifier. Please find the reason and
take a countermeasure.

» Check that the EDM signal is OFF during the normal operation by checking the feedback circuit input display of the

connection device.

It is possible to control the status of the /STO1, /STO2 signal through the servo trace of the SV2 series
setting software/KV-XH setting tool.
|:[] "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1
m "KV-XH16ML/XHO04ML User's Manual"
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Connection of the safety device

Below are shown some examples of mounting of the safety device.

1 Remove the STO jumper connector of the STO connector (STO).

. Hold the STO jumper connector
STO jumper connector . . .
with your fingers and remove it.

2 Connect the safety device to the STO connector (STO)

+ If the safety device is not connected, please leave the STO jumper connector mounted on the STO
connector (STO). If the STO jumper connector is not mounted, the power is not fed to the motor and
the motor torque cannot be output. In this case, the indication on the 7SEG display becomes "A.9D3".

» Use the following cable to connect a safety device.
* SV-ST1 (1m)
+ SV-ST3 (3m)
For the specification of the hard wiring, see I:E] "4-8 Safety Function Wiring", Page 4-37.
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8-6 Connection of the safety device

8-14

MEMO
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ABSOLUTE POSITION SYSTEM

This chapter describes how to use ABS encoder to keep absolute position and read
absolute position data.

9-1 Overview and Specifications. . ........... ... i 9-2
9-2 Mounting Lithium Battery. . . ............ ... 94
9-3 Installation of Absolute Position System . ......................... 9-5

9-4 Setting for Low Battery Voltage and Replacement of Lithium Battery. . . . 9-6
9-5 Obtainment of the absolute position
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Pyl Overview and Specifications

This section describes overview and specifications of absolute position system and how to use.

Overview

SV2 Series servo motor (SV2-[TITAl) consists of a detector that detects position within one revolution and rotary
accumulation counter.

When using the absolute position system, current position of encoder can be kept by the lithium battery that the
encoder cable with the battery (SV2-BET) is built, even if power supply of control circuit is OFF.

Servo amplifier Servo motor
Encoder cable
with battery
(Sv2-BE[]) Encoder
S 5 Within 1 revolution AA m
2 g position IR osition
8 = k| P
= 2 Rotary P Rotary
[} accumulation —! accumulation
5 2 counter A counter
o= A I i

Lithium battery

\, Point . When absolute position system is not used, current coordinate will be reset once power is ON. Be
sure to perform origin return first you start if required.

Specification

Specifications of absolute position system are listed in the following table.

Item Specification Comments
Mode Electronic/battery backup )
mode
s Replacement internal lithium battery (OP-88006) for encoder
Battery Special Lithium battery cable with battery (SV2-BEn)
Max. rotation range —32768 to 32767 turns -
Battery backup time 3 years when off The power is OFF and ambient temperature 20°C.
Recommended replacing time 3 vears It means the recommended replacing time for maintaining
for battery y battery function whether power ON or OFF.
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Steps to follow

The absolute position system is installed and set up with the following steps:

1. Mount encoder cable with battery (SV2-BE).
01 "9-2 Mounting Lithium Battery", Page 9-4

Lt

2. Set up the absolute position system.
Change the parameter "*Absolute position system" (SYS_01) to "ABS", and restart power supply or slave
apparatus.
01 "9-3 Installation of Absolute Position System”, Page 9-5

L

Alarm occurs.
Due to unstable multi-turn data in the servo motor after power on, an "*Encoder backup need ABS setup"

(810) alarm may occur.

Lt

Set up ABS encoder and initialize multi-turn data of absolute position system.

3.
4. Initialize multi-turn data.

01 "9-3 Installation of Absolute Position System”, Page 9-5

{
|
|
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2V Mounting Lithium Battery

The following paragraph describes how to mount the lithium battery.

Mounting the lithium battery

If the absolute position system is used, use the encoder cable with battery (SV2-BEl') to connect the servo amplifier with
the servo motor. In this case, the normal encoder cable (SV2-El) is not used.

m * Please mount and remove the encoder cable with battery (SV2-BE[) when at least 6 minutes have
elapsed since the power has turned to OFF, and after confirming that the CHARGE display LED
has turned to ON. Otherwise, this may cause electric shock.

Since the encoder cable with battery (SV2-BE[) can send the current to the servo motor without passing through the servo
amplifier, it can preserve the current position even if the servo amplifier is separated from the servo motor.

<Mounting procedure>
1. Use the encoder cable with battery (SV2-BEI) to

connect the servo amplifier with the servo motor. The
mounting procedure is the same as for a normal

encoder cable.

=0

i~

i
@Wﬂl\,

Encoder cable
with battery
<SV2-BE[ >

e Separating the servo amplifier from the servo motor

If the encoder cable with battery is removed from the servo amplifier while it is still connected to the motor, it is
possible to separate the servo amplifier from the servo motor without losing the current position.

\. Point  |f the encoder cable with battery (SV2-BE[) is removed from the servo motor, the servo motor
current position will be lost.

Impossible to remove

Possible to remove
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This chapter introduces parameter setting and ABS encoder setting when absolute position system is used.

Parameter Setting

When absolute position system is used, "*Absolute position system" (SYS_01) is set to "ABS".

Parameter Category | Level |Parameter name Setting range Settl_ng Default E_na_ble
type unit timing
* " 0: ABS _
SYS 01 | System | Basic | \psoluteposition |4\~ i 4 |Whenpoweris

system ON again

2: Singleturn ABS

\.  Point When the servo amplifier is used in combination with KV-XH16ML/XH04ML, please set "ABS" or
"INC". If "Singleturn ABS" is set, then it is not possible to operate normally.

ABS Encoder Setting

Install the encoder cable with battery (SV2-BE") and set up absolute position system parameters, then set up ABS
encoder. After setting is ended, always restart the power supply.

ABS encoder should be set in the following conditions.

* When ""Encoder backup need ABS setup" alarm (810) occurs

* When "*Encoder error 0 need ABS setup" alarm (820) occurs

» To set multi-turn data of ABS encoder to 0

When absolute position system is used, if absolute encoder is set up, then multi-turn data will
NOTICE . . . . I
be changed, resulting in unexpected machine operations such as a dramatic rise of speed.

m Control method

Execute the "Absolute encoder setup" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Absolute Encoder Setup”, Page 12-34 for the operation method of SV2 series setting software.

o For KV-XH setting tool

For operating method of KV-XH setting tool, see the manual below.
[ KV-XH16ML/XHO4ML user's manual
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27 8 Setting for Low Battery Voltage and Replacement of Lithium Battery

This section describes the handling of "ABS encoder battery alarm" (830) and "ABS encoder battery warning" (930)
after absolute position system is set.

Settings of Encoder Battery Alarm/Warning

Life of the lithium battery of the encoder cable with battery (SV2-BEl) is about 3 years when power off, ambient
temperature is 20°C.

When lithium battery voltage drops to below 2.7V, "ABS encoder battery alarm" (830) or "ABS encoder battery
warning" (930) will occur by setting "*Low battery voltage" (ALM_05).

Switching of alarm, warning may be set via parameter setting.

HTEIIELT Category Parameter name Setting range Settl.ng Default E.na.ble
type unit timing

. 0: Alarm ! When power is
ALM_08 Alarm Low battery voltage 1: Warning * - 0 ON agian

*1 When "Alarm" is selected, after control circuit is ON and "Alarm (ALARM)" output is OFF, battery voltage will be
monitored for only 15 seconds. After this, no monitoring is performed.
*2  When "Warning" is selected, after control circuit is ON, the battery voltage is always monitored.
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Replacing the lithium battery

Replace the lithium battery when the voltage is low and both the "encoder battery alarm" (830) and the "encoder
battery warning" (930) occur.

Please replace the battery even if the former alarm warnings have not occurred but the recommended replacement
time (3 years) has elapsed.

Please replace the lithium battery following the procedure below, replacing the lithium battery in use with the
replacement lithium battery (OP-88006).

\. Point * Please replace the lithium battery when the control circuit power is ON. If the lithium battery is
removed when the control circuit power is OFF, the current position will be lost.
* Please replace the lithium battery when the main circuit power is OFF, in order to avoid electrical
shocks.

m Replacing the lithium battery

When replacing the lithium battery of the encoder cable with battery (SV2-BEl), open the battery cover of the encoder
cable with battery (SV2-BEl) and replace the inner lithium battery with the replacement lithium battery (OP-88006).

Open the battery cover of the Replace the lithium battery in use Close the battery cover.
encoder cable with battery with the replacement lithium battery
(SV2-BE). (OP-88006).

Encoder cable with battery
(SV2-BE[)

Replacement lithium battery
(OP-88006)

Battery cover
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9-8

Obtainment of the absolute position

Obtaining procedure while connected with the KV-XH16ML/XH04ML

When using the KV-XH16ML/XH04ML, the absolute position of the servo motor is read out automatically to the buffer
memory or to the data memory.
For details, see "KV-XH16ML/XH04ML Users Manual '‘Chapter 6 - Axis control common function and setting™.
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FULLY CLOSED CONTROL

This chapter describes the details of the fully closed control.

10-1  Ouitline of the fully closed control .. ................... 10-2
10-2 Startingupprocedure . ........... ... 10-3
10-3  Setting of the fully closed control ..................... 10-4
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(121 Outline of the fully closed control

Features of the fully closed control

The fully closed control is a function that feedbacks the servo amplifier by detecting the position of the controlled
object through an external encoder installed in the system. It allows a high precision locating by feedbacking directly
the actual position.

An example of system structure is shown below.

Full-closed
module

Servo amplifier SV-FCA

REVENCE |, o

£XT_Enc

Linear encoder head

Servo motor L

Machine

Refer to [I] "4-9 Connecting an External Encoder", Page 4-39 for information on connecting an
external encoder.
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In order to use the servo amplifier with the fully closed control, first check if the machine works correctly with the
normal (semi-closed) control, based only on the encoder feedback from the servo motor. After that, change the setting
and check if the machine works correctly with the fully closed control.
Below is the procedure to start up the fully closed control.

Parameters that

Steps Description Operation Command
P P P need to be set
Semi-closed control in unloaded condition
Check the actions caused | To allow the correct operation with the
by the semi-closed control in | (FC_01=0), set each parameter and
unloadeq condition. check following pom.ts. ' . ™AC/DC current’ (OTH_19)
<Check items> * Are there anomalies in the servo - "
LT " » "*External encoder" (FC_01)
Power circuit wiring amplifier? - . . T
L . . * "*Motor rotation direction
+ Servo motor wiring » Does the machine work normally in
- . (SYS_05) Servo
* Encoder wiring the JOG mode with only the servo Y . " .
; . » "*Electronic gear (numerator) amplifier
1 |+ Input/output signal wiring motor? (POS_01) or host
with the host device « Does the Input/output signal ON/OFF | |, "= " ) N )
. L » "*Electronic gear (denominator)" |device
* Rotation direction, work normally? (POS_02)
rotation speed and + Does the servo motor power up after | In ut/gut ut signal settin
rotation quantity of the the Servo ON (SV_ON) command P put sig 9
. (10_01to 10_27)
servo motor has been sent from the host device?
+ Brake safeguard « Does the servo motor work normally
operation after the position command has been
input from the host device?
When combining the
machine with the servo
motor, check the semr- Mount the servo motor to machine.
closed control operation. - -
. Execute the moment of inertia ratio
<Check items> ;
. Initial responsiveness of calculation, and set the moment of
P ) . inertia ratio to TUN_08. Then check if |"Load inertia moment ratio" Host
2 the combination with the L= ;
; the movement direction, the movement |(TUN_08) device
machine .
L distance and the movement speed are
* Movement direction, .
. obeying the command sent from the
movement distance, .
host device.
movement speed
depending on the host
device command
» "*External encoder" (FC_01)
« "*Electronic gear (numerator)"
(POS_01)
Set the fully closed control parameter |+ "*Electronic gear (denominator)"
Check the external device. and, without powering .up the servo ,(EOS—OZ) o
. motor, move the machine by hand and |+ "*External encoder division
<Check items> ) . i~ .
check if the returning position output resolution" (FC_05)
3 |+ Has the external encoder . . . " L
sianal been taken monitored by the SV2 series setting « "Alarm value indicating
cogrrectl N software/KV-XH setting tool is the same excessive deviation between the
v as the movement distance of the motor and the external encoder”
machine. (FC_06)
+ "INPOS range" (POS_03)
» "Slip correction coefficient per
motor rotation" (FC_07)
Perfqrm the JOG run from Please perform the JOG run from the
the trial run of the SV2 series |, . . .
setting software/KV-XH trial run of the SV2 series setting
) 9 software/KV-XH setting tool and check
setting tool. . ) .
. if the movement distance is the same Host
4 |<Check items> - .
. as the command value. When device
* Is the absolute position ) .
. performing the JOG run, increase the
detection system of the . .
speed little by little from low speed to
fully closed control .
. operation speed.
working correctly?
Run the _servo amplifier. Input the position command and check
<Check items> . e .
if the servo amplifier is working Host
5 |+ Is the fully closed control - - .
. . . correctly. Increase the speed little by device
(including the host device) | . .
; little from low speed to operation speed.
working correctly?
\ point In order to adjust the gain, first perform it in semi-closed control state and then turn to full

closed control.

If the operation is unstable due to oscillation when running the fully closed system, be sure to
adjust it by decreasing the gain with the Gain tuning PRO.
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({12%] Setting of the fully closed control

Control block diagram of the fully closed control

The control block diagram of the fully closed control is shown below.

MECHATROLINK Servo amplifier
Speed command

Electric — —~ - o
Positioning command ear Deviation Position Unit + Speed i
g ™1 counter [™] control loop [™|conversion IoF())p
Al — — ____1_

POS 01 Speed

I
I
I - I
POSZ02 feed baCkl __ O Or={speed conversion @
External
MECHATROLINK| Alarm | s Alarm D10 L€Ncoder

monitor data 1 detection

- - [ conversion

Encoder frequency Electric gear

division pulse (Speed conversion

L{quuency d\viswonl- *
FC_05

Fully closed control parameters
Here are described the parameters of the fully closed control.

m Setting of the motor rotate direction and of the machine movement direction

It sets the motor rotate direction and the machine movement direction. When using the fully closed control, it is
necessary to set both the "*motor rotate direction" (SYS_05) and the "“external encoder" (FC_01).

JOHINOD a3SO10 ATIN E

FC_01 (*External encoder)
1: Use 3:Use
Parameters ((+) direction with motor | ((-) direction with motor
ccw) CcCwW)
Normal Reverse Normal Reverse
Command direction rotation rotation rotation rotation
command command command command
nieE Motor rotation direction |CCW CwW cCcw Ccw
SYS 05 External encoder (+) direction Reverse Reverse (+) direction
(*Mo?or rotation movement movement movement movement
direction) . . Normal Revgrse Normal Revgrse
Command direction rotation rotation rotation rotation
) command command command command
UB%/ Motor rotation direction |CW CCwW cw CCwW
Reverse (+) direction (+) direction Reverse
External encoder
movement movement movement movement

\, Point + Please reclose the power supply to reflect the setting change of the "* External encoder" (FC_01). It
will not be reflected when restarting the slave devices by KV-XH setting tool or the SV2 series setting
software.

» Despite the division pulse is set to "*Motor rotate direction" (SYS_05), the device proceeds to the B
phase when receiving the normal rotation command.

* When using in combination with the servo amplifier and the KV-XH16ML/XHO4ML, set the "*Motor
rotate direction" (SYS_05) to "0:CCW?". If the setting is changed, the machine stops working properly.

* Please set the "External encoder" (FC_01) according to the following points.

» Set SYS_05 =0 (CCW), FC_01 =1 ((+) direction with the motor CCW in use).
» Turn the motor axis in the CCW direction by hand.
« If the fully closed feedback pulse counter has counted up, set FC_01 = 1; if it has counted down, set

FC_01=3.

10-4 - SV2 Series User’s Manual -



10-3 Setting of the fully closed control

m Pitch number of the external encoder per 1 motor rotation

It sets the ratio of the external encoder distance resolution to the motor encoder distance to "*External encoder coordinate

transformation numerator” (FC_02) and "*External encoder coordinate transformation denominator" (FC_03).

FC_02/FC_03 = External encoder distance resolution/Motor encoder distance resolution

*  External encoder distance resolution = Scale pitch/Partitions number

*  Motor encoder distance resolution = Movement distance per 1 rotation/Motor encoder resolution (22 bit)

Parameter . . . Enable
Category Level Parameter name Setting range | Setting unit| Default L

type timing
*External encoder

FC_02 Fully closed Extend coordinate transformation | 1 to 1073741824 - 4194304 Wh
numerator en )

power is

*External encoder ON again

FC_03 Fully closed Extend coordinate transformation | 1 t01073741824 - 50000
denominator

e Setting example

The example refers to the following environment.
External encoder scale pitch: 20um, partitions number 256
Ball screw lead: 5mm
Motor encoder resolution: 22bit

Pitch number of the external encoder

per single rotation of the motor

External encoder
(scale pitch: 20 pm)
Work position beforegj ‘HfWork position after

the movement : the movement

If the motor is directly connected,
FC_02/FC_03 = (20um/256) / (5mm /4194304) P—,—»\

Ball screw lead: 5 mm

= 4194304 / (5mm x 256 / 20pm)
= 4194304 / 64000

Accordingly, set
FC_02 = 4194304
FC_03 = 64000

l Reference

\, Point

This setting means that, if the command unit of the setting default value is PLS, the external encoder
moves 50mm per 1 motor rotation.

There are similar items when connecting KV-XH16ML/XHO04ML and SV2, so this is a reference
about the concept.

When using in connection to KV-XH16ML/XH04ML, with the command unit set to 1 mm, set the
coordinate transformation numerator/denominator as follows.

Example) Linear scale: pitch 20um, partitions number 256

The necessary pulse for a 1mm movement is 1x1000+20%x256 = 12800pls.

Accordingly, set coordinate transformation numerator = 1 and coordinate transformation
denominator = 12800.

m Refer to the "KV-XH16ML/XH04ML User's Manual 6-5 Coordinate transformation” (Page 6-27)

m Encoder division Z phase pulse output selection
Set if the Z phase pulse can be output only when using the incremental linear encoder which only output the Z phase pulse to
only one direction in the external encoder, the external encoder is moving forward or when it is moving in both directions.

AEIEIITE Category Level RIS Setting range Setting unit | Default E_na_ble
type name timing
*External encoder |0: Forward only When power
FC_04 Fully closed Extend division Z phase 1: Forward and - 1 . P )
is ON again
pulse output reverse
m Encoder division pulse output (A/B/Z) signal setting
It sets the division resolution to "*External encoder division output resolution" (FC_05).
As setting value, input the A, B phase edge number.
il Category Level Parameter name Setting Setting unit | Default E.na_ble
type range timing
Full *External encoder When power
FC_05 y Extend division output 11t0 4096 |Edge/Scale pitch 20 . P )
closed . is ON again
resolution
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10-3 Setting of the fully closed control

e Setting example

The example refers to the following environment.

External encoder scale pitch: 20um

Ball screw lead: 30mm
Speed: 1600mm/s

If the output value is 1 pulse (value after the 4 edge evaluation) 1um, FC_05=20.

If the output value is 1 pulse (after the 4 edge evaluation) 0,5um, FC_05=40.

If the setting value is "20", the encoder division pulse output waveform is as follows.

Scale pitch

"t"represents the edge position. In this example, since the setting value is "20", "1" represents 20 places.

\  Point + Since the upper limit of the encoder signal output frequency is 6.4 MHz (after the 4 edge evaluation),

don't set a value that exceeds 6.4 MHz. If the setting value exceeds the upper limit, the "*Encoder

division output pulse over speed" alarm (511) will occur.

+ Example) If the value is set to "20", the speed is 1600 mm/s.
=1600000 = 1.6 MHz

1600mm/s

0.001mm
Since 1.6 MHz < 6.4 MHz, this setting value can be used.

deviation excess" alarm (D10) will occur.

m Setting of the alarm value of excessive deviation between the motor and the external encoder

This setting detects the difference between the encoder feedback of the motor (position) and the external encoder
feedback of the fully closed loop (load position). If the setting value is exceeded, the "Motor/External encoder

JOHINOD a3SO10 ATIN E

CLCLU LGS Category| Level Parameter name Setting range | Setting unit | Default E.na'ble
type timing
Motor-external encoder
FC_06 Fully Extend |deviation excessive alarm |0 to 1073741824 | C0MMand | a4 | After
closed level pulse changing

10-6
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10-3 Setting of the fully closed control

m Setting of the slip correction coefficient per motor rotation

It sets the "Motor/External encoder deviation coefficient” per 1 motor rotation. It can be used for preventing the
external encoder damage to go out of control and to detect the "sliding" of the belt mechanism.

LT Category Level Parameter name Setting Setting unit | Default E.na'ble
type range timing
FC_07 Fully closed | Special | P correction coefficientper | 165 o, o |After

motor rotation changing

e Setting example

Increase the value if the sliding rate and the torsion of the belt are big.
If the setting value is "0", the external encoder value is read as it is.
If the setting value is "20", the second rotation starts from the the motor 1st rotation deviation x0.8.

Deviation between motor/external encoder

Large FC 07=0
i
PET ‘
=T FCO07=20 :
T s
Smal ‘ ‘ ‘ FC_07 = 100

Motor rotation number

Oth rotation 1st rotation 2nd rotation 3rd rotation
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ANALOG FEEDBACK
CONTROL FUNCTIONS

This chapter describes the details of the analog feedback control functions.

11-1  Overview of Analog feedback control . ................. 11-2
11-2  Start-upprocedure ............... ... 11-3
11-3  Analog feedback control functions settings. .. ........... 11-4
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11-2

WVl Overview of Analog feedback control

What is Analog feedback control function

Analog feedback control is the functions to detect the torque or pressure that becomes the control object by the
external sensor that is set at the mechanism of the control object to feedback to servo amplifier, and to control the
detection value to become the target value. You can directly feed back the torque or pressure that actually becomes
the control object, so high-speed and high-precision torque control can be performed easily.

Servo amplifier

Internal
command torque ﬂ
Analog
MECHATROLINK-III| | feedback g Torque restriction o
> » ! >
Target torque contrgl torque command filter
operation ?
Speed limit )
Analog signal:
-12Vto12V
Analog V+/SG(V-)
feedback
detection Filtering Sensor
— - Sensor
torque process AD converter amplifier
e The case of torque control only eThe case of analog feedback control
Internal Internal
command command
torque torque
- <Target 0 e e e e e e - <« Target
torque torque
Analog feedback Analog feedback
detection torque detection torque
- < Target — < Target
Even if the internal command torque matches the torque Analog feedback detection torque controls the
command, the analog feedback detection torque may be out of internal command torque to match the torque
alignment due to the influence of mechanical loss. command.

m Target torque setting

Set as follows according to control mode.
Servo amplifier controls internal command torque so that the analog feedback detection torque value becomes equal
to the set torque command.

» Torque control: TQREF area of TRQCTRL command

* Speed control: TFF area of VELCTRL command

\. Point  When connecting to KV-XH16ML/XH04ML, it can be specified easily as follows.
* Torque control: [Torque control torque command] in the buffer memory. It can be specified by
the unit dedicated command, U_WRTTRAQ.
+ Speed control: [Speed control torque feedforward] in the buffer memory

m Acquisition of Analog feedback detection torque

If connected to KV-XH16ML/XH04ML, set "MECHATROLINK select monitor 1/2" (ML_51/ML_52) to "9: analog
feedback detection torque”, the analog feedback sensor input value can be stored the KV-XH16ML/XH04ML buffer
memory. The stored value can be checked at the unit trace or the servo monitor in the SV2 series setting software/
KV-XH setting tool.

m "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1

[0 "KV-XH16ML/XHO4ML User's Manual"
Dj "Monitor", Page 11-15
I:[] "Analog feedback input signals setting", Page 11-7

- SV2 Series User’s Manual -



(W E¥4 Start-up procedure

D N

0. Efficient control mode setting (page 11-6)
AFB_01 *Analog feedback control
AFB_02 * Analog feedback efficient control
1. Analog feedback input signals setting (page 11-7)
AFB_05 Analog input gain
AFB_06 *Analog input polarity
AFB_07 Analog input filter
AFB_08 Analog input offset
[ 2. Auto offset adjustment of Analog feedback input signal (page 11-7)
/ 3. Control mode switching and Alarm detection condition setting (page 11-8) \
AFB_09 Analog feedback ctrl enable change trq
AFB_10 Analog feedback ctrl disable change trq
AFB_11 Torque deviation excessive alarm level
AFB_12 Detection trq excessive warning level
AFB_13 Detection trq excessive warning time

-

J

<=

[ 4. Gain adjustment in the position control, and Ratio of load inertia moment setting "Chapter 7 TUNING" j

~_=

/ 5. Analog feedback control gain adjustment

For auto tuning:
AFB_03 *Tuning mode
AFB_04 Auto tuning response
For manual tuning:
AFB_14 Integral time constant
AFB_16 Derivative time
AFB_17 Differential filter multiplier
AFB_18 Proportional gain
Common function:
AFB_15 Feed forward
AFB_19 Gravity compensation

AFB_20 Gravity compensation std level

-

(page 11-10)

\
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¥EX] Analog feedback control functions settings

ANALOG FEEDBACK CONTROL
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11-3 Analog feedback control functions settings

e For manual tuning

ANALOG FEEDBACK CONTROL
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11-3 Analog feedback control functions settings

11-6

Efficient control mode setting

m Analog feedback control functions setting

If the analog feedback control function is used, set "Analog feedback control" (AFB_01) to "1: Enable (Forward trq
command)" or "2: Enable (Reverse trq command)" according to the command torque direction. Also, set the control
mode that enables the analog feedback control to "*Analog feedback enable control mode" (AFB_02).

HELETU ST Category Parameter name Setting range Settl.ng Default E.na.ble
type unit timing
0: Not used
Analog 1: Enable (Forward trq
AFB_01 feedback *Analog feedback control command) - 0
2: Enable (Reverse trq When
command) power is
0: Enable at trq control ON again
AFB 02 Analog *Analog feedback enable 1: Enable at vel control”! ) 0
- feedback control mode 3: Enable at trq and vel
control”!

*1 When the speed control, it is enabled only in the case of "*Tuning mode" (AFB_03) = "1: Auto tuning".

For the shocking when switching the control mode

If the shocking occurs when switching the control mode, the shocking can be suppressed if the following conditions
are met.
+ Switch when the motor is stopping or the speed is low enough.

» The feedback speed and the command speed, or the feedback torque/command torque is consistent before and
after the switch.

* When using as KV-XH16ML/XH04ML, "position control torque limit", "speed control torque limit", "torque control
speed limit" for the buffer memory is set.

* The "speed command accelerate time" (VEL_01), "speed command decelerate time" (VEL_02) is set.

* The "speed limit during the torque control" (VEL_04) is set.

+ Set the " tuning mode"(TUN_01) to the "0: manual tuning" and use the gain search PRO to adjust.

+ Set the "* tuning mode"(AFB_03) to the "0: manual tuning" and adjust the gain.

- SV2 Series User’s Manual -



11-3 Analog feedback control functions settings

Analog feedback input signals setting

m Analog feedback sensor setting

Set "Analog input gain" (AFB_05) according to the output of the sensor amplifier.
This is a coefficient to convert the input voltage from the sensor to torque unit.

AL Category Parameter name Setting range Setting unit | Default E_na_ble
type timing

Analog . . After

AFB_05 Analog input gain 0 to 10000 0.01V/Rated torque 0 .
feedback changing
Analog ) ) 0:Not invert When

AFB_06 *Analog input polarity ] - 0 power is
feedback 1:Invert ON again
Analo

AFB_07 d Analog input filter 0 to 65535 0.01 ms 100 |After
feedback changing
Analog ) N After

AFB_08 Analog input offset -10000 to 10000 |0.01% 0 .
feedback changing

*  The setting unit is the ratio to the rated torque.
e Setting example

The case to be used in the following environment is described as an example.

Servo motor: SV2-[100A[

Motor rated torque: 5.39 Nem

Ball screw lead:10mm

Sensor amplifier output: For 0 to 10,000 N, 0 to 10 V is output.
Pressure at the rated torque: 5.39 Nem x 2 x 11 x 1000 mm/10 mm = 3386.5 N,
Pressure sensor amplifier output at the rated torque: 10 V x 3386.5 N/10000 N = 3.386 V,
Therefore, the setting value of "Analog input gain" (AFB_05) is 3.386 V = 339 [0.01 V/ rated torque].
*  The above example assumes that ball screw efficiency is n=1.

\. Point + If "*Analog feedback control" (AFB_01) is set to "2: Enable (Reverse trq command)" or the
sensor input voltage is negative, please set "*Analog input polarity” (AFB_06) to "1: Invert".
+ If the analog input noise is large, please set the low pass filter in "analog input filter" (AFB_07)
as necessary.
+ After auto offset adjustment of analog feedback input signal (page 11-7) is performed, please
set "Analog input offset” (AFB_08) only in the case that the offset changing is necessary again.

Auto offset adjustment of Analog feedback input signal setting

Offset of Analog feedback input signal is automatically adjusted.

\. Point Please perform auto offset adjustment of analog feedback input signal in servo off state.

m Control method

Execute the "Analog feedback offset adjustment" from the SV2 series setting software/KV-XH setting tool.

e For SV2 series setting software

Please refer to the "Analog Feedback Offset Adjustment”, Page 12-36 for the operation method of SV2 series setting
software.

e For KV-XH setting tool

For operating method of KV-XH setting tool, see the manual below.
0 "KV-XH16ML/XHO4ML User's Manual”
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11-3 Analog feedback control functions settings

Control mode switching and Alarm detection condition setting

m Setting of changing torque to the analog feedback control
For the method of changing to the analog feedback control, set in "Analog feedback ctrl enable change trq" (AFB_09)
and "Analog feedback ctrl disable change trq" (AFB_10).

SCLELLCLY Category Parameter name Setting range | Setting unit | Default E_na_ble
type timing
Analog feedback ctrl enable N
AFB_09 Analog feedback -10000 to 10000 |0.01% 1000
change trq After
Analog feedback ctrl disable N changing
AFB_10 Analog feedback -10000 to 10000 |0.01% 0
change trq
*  The setting unit is the ratio to the rated torque.
The parts covered by gray in the diagram below is the enabled analog feedback control area.
Torque/Speed control Analog feedback control Position
control

Control mode N
Analog feedback detection torque A I

Target torque

Analog feedback ctrl enable
change trq (AFB_09)

Analog feedback ctrl disable
change trq (AFB_10)

0 time

\,  Point * When using by connecting to KV-XH16ML/XH04ML, and setting [motor rotate direction] of the
axis control setting to "negative rotation command in forward operation”, the sign of the torque
command direction that is input to the servo amplifier becomes opposite to the torque
command value that is set in KV-XH16ML/XH04ML.

* When "analog feedback control" is performed in torque command of negative direction, even if
the voltage to the analog feedback input is positive, set "Analog feedback control” (AFB_01) to
"2: Enable (reverse trq command)”, and "*Analog input polarity” (AFB_06) to "1: Invert".

Also, set all of the following parameters in negative value.
* Analog feedback ctrl enable change trq (AFB_09)

* Analog feedback ctrl disable change trq (AFB_10)

» Detection trq excessive warning level (AFB_12)

» Gravity compensation std level (AFB_20)

Analog feedback detection torque A time
0

Analog feedback ctrl disable
change trq (AFB_10)
Analog feedback ctrl enable
change trq (AFB_09)

Target torque

Control mode  Torque/Speed control Analog feedback control Position control
* When the target torque is specified as 0, the analog feedback control is deactivated even if
the analog feedback detection torque is bigger than the feedback control invalid switch
torque.
* When the shocking occurs during the control mode switching, refer to the "For the shocking
when switching the control mode"”, Page 11-6 to adjust the parameter.
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11-3 Analog feedback control functions settings

m Excessive deviation alarm setting

If the difference between analog feedback command torque and analog feedback detection torque exceeds the
setting value of "Torque deviation excessive alarm level" (AFB_11), "Analog feedback torque deviation excessive"
alarm (DOA) will occur.

If AFB_11 = 800 is set, no errors are detected, and an alarm will not occur.

CLELLCL Category Parameter name Setting Setting unit | Default E'na.ble
type range timing
Torque deviation excessive alarm * After
AFB_11 Analog feedback 0 to 800 % 100 .
level changing

*  The setting unit is the ratio to the rated torque.

m Detection trq excessive warning setting

During the analog feedback control, if the torque that exceeds the setting value of "Detection trq excessive warning
level" (AFB_12) is continuously detected in the setting time of "Detection trq excessive warning time" (AFB_13)
"analog feedback detection torque excessive warning" (922) will occur and analog feedback control will be disabled.
If AFB_13 = 0 is set, a warning will occur immediately. If AFB_12 = 800 is set, no errors are detected, and a warning
will not occur.

LTI Category Parameter name Setting range Settl'ng Default E.na.ble
type unit timing
Detection trq excessive *
AFB_12 Analog feedback . -800 to 800 % 300
warning level After
Detection trq excessive changing
AFB_13 Analog feedback o 0 to 5000 0.1 ms 0
warning time

*

The setting unit is the ratio to the rated torque.

"Analog feedback detection torque excessive warning level" (922)
Analog feedback detection torque

Detection trq excessive
warning level (AFB_12)

Analog feedback ctrl enable
change trq (AFB_09)

v

Detection trq excessive warning level (AFB_13)

\, Point When the "analog feedback control”(AFB_01) is used as the "2: in use(reversal torque
command)”, please set the "detection torque " to a minus value.
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11-3 Analog feedback control functions settings

Analog feedback control gain adjustment

m Tuning method setting

Set the tuning method of the analog feedback control in "*Tuning mode" (AFB_03).

AETEUE Category Parameter name Setting range Sett|_ng Default E_na_ble
type unit timing
Analog . 0: Manual tuning When .
AFB_03 *Tuning mode ] . - 1 power is
feedback 1: Auto tuning ON again

The parameters used in gain adjustment is different by the setting of "*Tuning mode" (AFB_03).

\, Point

When setting "*Tuning mode" (AFB_03) = "1: Auto tuning ", the setting value of "Speed limit at
torque control”(VEL-04) and the value of data field (VLIM) for MECHATROLINK become invalid,
and it runs at low speed with internally generated torque to bring the feedback speed close to
zero. Therefore, after pushing start, stable control will be performed if stopping or operating at
very low speed. If you want to increase the feedback speed for pushing operation and enable the
setting value of "Speed restriction at torque control"(VEL_04) and the value of the data field
(VLIM) of MECHATROLINK-IIl communication command, please set to "*Tuning mode" (AFB_03)
= "0:Manual tuning".

When the "*analog feedback efficient control mode"” (AFB_02) is used as "1" or "3", please set
the "* tuning mode " (AFB_03) to "1:auto tuning".

m In the case of "*Tuning mode™ (AFB_03) = "1: Auto tuning”

Adjust the following parameters.

it LT Category Parameter name Setting range| Setting unit | Default E_na_ble
type timing
) After
AFB_04 Analog feedback |Auto tuning response 1 to 65535 - 100 .
changing
\,  Point

In the case of "*Tuning mode" (AFB_03) = "0: Manual tuning", the above parameter will be
disabled.

JOYLNOO OVEa33d DO TYNY E

e Auto Tuning Response Setting

A specific mechanical rigidity is used for setting up gain related parameters.
Please adjust while checking the existence of response and vibration of servo motor.
The advantages and disadvantages for different setting are as follows:

Auto tuning

- Advantage Disadvantage
response setting
+ ltis not easy for machine to vibrate * Response of servo motor for command
Small becomes slow
+ Positioning adjustment time becomes longer.
* Response of servo motor for command « ltis easy for machine to vibrate
Large becomes fast

« Positioning adjustment time becomes shorter.

\, Point

If the results cannot satisfy, the adjustment may become easier by performing the following.
» Adjust "Speed integral time constant” (TUN_06) smaller within the range that does not affect
the normal operation.
* Perform gain adjustment with gain search PRO in position control.
If it still does not improve, adjust by setting "*Tuning mode" (AFB_03) to "0: Manual tuning”.

11-10 - SV2 Series User’s Manual -
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m In the case of "*Tuning mode" (AFB_03) = "0: Manual tuning”

Adjust the following parameters.

FELEIIE Category Parameter name Setting Setting unit | Default E-na.ble

type range timing
AFB_14 Analog feedback |Integral time constant 0 to 51200 0.01 ms 2000
AFB_16 Analog feedback |Derivative time 0 to 51200 0.1 ms 0 After

hanai
AFB_17 Analog feedback | Differential filter multiplier 0t0 10000 |% 100 changing
AFB_18 Analog feedback |Proportional gain 0 to 10000 % 100
- SV2 Series User’s Manual - 11-11
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11-3 Analog feedback control functions settings

e Flowchart of gain adjustment in manual tuning

Start adjusting.

Set the parameter to the ex-factory setting.

Y
\Not oscillating
Check the response

waveform.

Oscillating

Yes
Proportional gain
(AFB_18) value is 0.

Reduce Proportional gain (AFB_18)

Set Integral time constant (AFB_14)

to be longer.
v
Shorten Integral time constant (AFB_14
gvalue 0.1ms. ( -1 AFB_14
Adjustment of
Integral time
constant
Check the response
waveform.
Not oscillating
Oscillating or
Overshooting
Set Integral time constant (AFB_14)
value to the optimal value.
-/
A
AFB_18

Enlarge Proportional gain (AFB_18)
value to 10%.

Check the response
waveform.

Not oscillating

Oscillating or
Overshooting

Set Proportional gain (AFB_18)
value to the optimal value.

@ Continued on next page
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11-3 Analog feedback control functions settings

Continued from previous page

Check the response
waveform.

Overshoot

No overshoot

Extend Differential time (AFB_16)
value 0.1ms

Amount of overshoot

Yes was reduced.

»ld
<

A 4

Reduce Differential filter multiplier
(AFB_17) value 10%.

Check the response
waveform.

Oscillated

Oscillation was reduced.

Yes

No

1

Y

Not oscillate

Increase Differential filter multiplier
(AFB_17) value 10%.

Oscillation was reduced.
Yes

Set Differential filter multiplier
(AFB_17) value to the optimal value.

<

v

( Finish adjusting. )

- SV2 Series User’s Manual -
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AFB_16
Adjustment of
derivative time

AFB_17
Adjustment of
differential filter
multiplier

11-13

TOYLNOD YOVaa33d DOTVNY E



JOYLNOO OVEa33d DO TYNY E

11-3 Analog feedback control functions settings

m Feed forward setting

If feedforward compensation is performed, set "Feed forward" (AFB_15).

AETEUEL Category Parameter name Setting range | Setting unit | Default E_na_ble
type timing
After
AFB_15 Analog feedback |Feed forward 0 to 1000 % 0 .
changing

m Gravity compensation setting

If it is necessary to compensate the influence of the weight of the moving parts in such as during vertical motion in the
upside down orientation, set "Gravity compensation" (AFB_19) to "1: Enable". In the case of horizontal axis, set
"Gravity compensation" (AFB_19) to "0: Disable".

Parameter Category Parameter name Setting range | Setting unit | Default E.na'ble
type timing
AFB_19 Analog feedback |Gravit ti 0: Disable 0
nalog reeabac ravity compensation -
B 9 Y P 1: Enable After
. changing
AFB_20 Analog feedback |Gravity compensation std level |-10000 to 10000 |0.01% 0

*  The setting unit is the ratio to the rated torque.

\, Point

When the "Analog feedback control” (AFB_01) is used as "2: in use (reversal torque command)”,
please set the "gravity compensation"” as a minus value.

m Gravity compensation function needs to be used in the states that the output from the sensor is
connected to servo amplifier and "analog feedback detection torque" can be normally checked.
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Monitor

The operation states of analog feedback control can be checked from the following monitor functions.

= Analog monitor

OTH_11/0OTH_12 . .
= - Signal Name Output unit
Setting value
Analog feedback
30H 1V/100% (Rated torque)
Command torque
Analog feedback
31H ; 1V/100% (Rated torque)
Detection torque
Analog feedback
32H 1V/100% (Rated torque)
Output torque
Analog feedback
33H o 1V/100% (Rated torque)
Torque deviation

I:E] "4-7 Wiring Analog Monitor", Page 4-36

m MECHATROLINK select monitor

ML_51/ML_52 A
. Name Description
Setting value
Analog feedback
8 10000/100% (Rated torque)
Command torque
Analog feedback
9 ) 10000/100% (Rated torque)
Detection torque
Analog feedback
10 10000/100% (Rated torque)
Output torque
Analog feedback
1 o 10000/100% (Rated torque)
Torque deviation
0: Speed control, 1: Position control, 2: Torque control, 3:
12 Control mode
Analog feedback control

m Servo trace (word data)

Traced item name

Output unit

Analog feedback command torque

10000/100% (Rated torque)

Analog feedback detection torque

10000/100% (Rated torque)

Analog feedback output torque

10000/100% (Rated torque)

Analog feedback torque deviation

10000/100% (Rated torque)

Control mode monitor

0: Speed control, 1: Position control, 2: Torque control, 3: Analog
feedback control

m Servo trace (bit data)

Traced item name

Description

Analog feedback control switching monitor 0
(/AFBO)

0: Position/speed control, 1: Torque/analog feedback control

Analog feedback control switching monitor 1
(/AFB1)

0: Position/speed/torque control, 1: Analog feedback control
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11-3 Analog feedback control functions settings

11-16

MEMO
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SV2 SERIES SETTING
SOFTWARE

This chapter describes SV2 series setting software.
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12-2

W2kl SV2 series setting software Overview

This section describes information such as the operating environment, system configuration, features, and functions

of “SV2 series setting software”.
Be sure to read this section before you start to use the product.

Operating Environment and System Configuration

The following environment is required to operate SV2 series setting software.
Make sure that the system you are using meets the following conditions and is equipped with the required devices.

Supported PC
A PC installed with Windows 10, Windows 8, Windows 7, Windows
Vista, or Windows XP and equipped with USB interface.
CPU
Windows 10/8/7/Vista:
A processor recommended by Microsoft Corporation
Windows XP:
Pentium 800 MHz or more
(Pentium 1 GHz or more recommended)
Memory capacity
Windows 10/8/7/Vista: Memory capacity recommended by Microsoft
Corporation
Windows XP: Expanded memory 256 MB or more
(512 MB or more recommended)

Applicable OS

* Windows 10/ Windows 8 (including 8.1) / Windows 7 / Windows
Vista (SP2 or later) / Windows XP (SP3 or later, excluding 64-bit
versions)

Free space available on hard disk
100MB or more

What is SV2 series setting software

Display
Resolution 1024x768,
High Color (16 byte) or above

SV2 Series

The SV2 series setting software is the software which can connect the computer to the servo amplifier, and enables
the SV2 series setting, monitoring and trial run. It is used when connecting to the MECHATROLINK-III corresponding

controller except KV-XH16ML/XHO4ML.

T 5v2 Series Setting Soft - [Sample.sv2]
Fle() EAYE) Viewy) Communication()

ad=) K] &g

ol(T)  Help(H)

[E=2EeR =)

\. Point  When using by connecting the SV2 series and KV-XH16ML/XHO04ML, please transfer the setting
data in the status that the SV2 series and KV-XH16ML/XH04ML communication is established.
If the setting data is transferred in the status that the communication is not established, it is
overwritten by the KV-XH16ML/XH04ML internal data at the timing that the communication to the

KV-XH16ML/XHO04ML is established.

l The setting data (*.sv2) created by the SV2 series setting software can be imported and used in KV-XH
setting tool. For the operation method according to KV-XH setting tool, please refer to the following

manual.
“KV-XH16ML/XH04ML User Manual”
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12-1 SV2 series setting software Overview

m Function of the SV2 series setting software

There are the following functions in the SV2 series setting software.

Creation and forward of SV2 independent setting data (*.sv2)

Set the servo parameter and it can be transferred to the servo amplifier.

Monitor

The operating status of the current position, input/output and the alarm can be monitored.
Hence, the data can also be monitored by the wave pattern using the servo trace function.

Trial run

The operating in the independent SV2 series can be confirmed by the servo jog running/pattern running.

e Tuning

Many tuning functions such as auto-tuning, gain-search PRO. and gain-tuning PRO can be executed.

Connection of Servo Amplifier

When setting parameters of SV2 Series Setting Software, using monitoring function for status inspection, SV2 series
servo amplifier should be connected directly with USB port.

\. Point When SV2 series are connected to PC for the first time, the USB driver must be installed on the
PC in advance. (Generally, installation of SV2 Series Setting Software could be performed
automatically.)

m Connecting to USB Port
Model of connecting cable: OP-88007

Connect to USB connector Connect to USB connector
— % _I'I'I HHH H —PC

OP-88007
SV2 series (Cable length: 2m)

\. Point  Please use the dedicated cable (OP-88007). Otherwise, it will not function correctly.
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12-4

¥4¥4 Installing Software/USB Driver

This section describes the installation of SV2 Series Setting Software and USB driver.

Installing SV2 Series Setting Software

The following briefly describes how to install SV2 Series Setting Software on the hard disk of PC. Check the followings
before you start to install it.

m Free Space Available on Hard Disk

SV2 Series Setting Software can be installed on hard disk with at least 100 M bytes of free space. If there is not
enough free space, clean up the hard disk.

m Windows Environment and Installation Directory

SV2 Series Setting Software should be installed and operate on Windows.
Make sure that Windows 10/8/7/Vista/XP OS are installed and operating normally on the PC when you are using.

= USB Port

When PC transfers parameters to SV2 series via USB port, USB port on the PC must be enabled when Monitor starts
up. For details on how to setting, see the manual for the PC you are using.

Precautions in Windows XP

m Access Rights

To install SV2 Series Setting Software in default folder (C:\Program files\Keyence\SV2S)\), please assign access rights
as follows.
» For users of SV2 Series Setting Software, please assign "Power User" rights or higher.

Precautions in Windows Vista

m Access Rights

To install SV2 Series Setting Software in default folder (C:\Program files\Keyence\SV2S)\), please assign access rights
as follows.
» For users of SV2 Series Setting Software, please assign "Standard User" rights or higher.
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12-2 Installing Software/USB Driver

Installation

We will take following drive configuration as an example to describe how to install software on a PC. C: Hard drive

1 Start Windows, and you can download the “SV2 series setting software” from our company's homepage

"http://www.keyence.com.sg".

2 Double click the downloaded installer "Setup.exe" file to execute it.
» The PC will start the installation program.

* Please install the software following the prompts.

\. Point When installing in Windows Vista/XP, only the user with "Administrator” rights or higher can log
in.

Uninstalling SV2 Series Setting Software

When SV2 Series Setting Software not used, it can be uninstalled.
Please use "Add/Delete applications" for uninstalling SV2 Series Setting Software through Windows control panel.

\. Point When uninstalling from Windows Vista/XP, only the user with "Administrator" rights can log in.

Installing USB Driver

When connecting SV2 series with a PC, USB driver must be installed.
When installing SV2 Series Setting Software, USB driver can be automatically installed.

- SV2 Series User’s Manual - 12-5

JYVYMLH0S ONILLIS STIYIS 2AS E



JYVYML40S ONILLIS STIHTS ZAS E

12-6

1 W2X{ Precautions

This section describes the precautions to follow when using SV2 Series Setting Software.
Be sure to read carefully.

Check PC setting

Please check whether USB port is enabled or not before use.

If not set, error will occurs in communication during Monitor operation, and the Monitor cannot function correctly.
For details on how to setting, see the manual for the PC you are using.

When in monitoring operation...
When operating monitor, communication malfunction will occur if SV2 series is powered OFF or the connecting cable
is pulled out. This abnormal operation is not allowed before exiting Monitor.

Display resolution
Please set the display resolution to 1024 X 768 pixels, High Color (16 bits) above and small fonts. Also, it will be
comfortable to operate if setting a higher resolution. (1280 X 1024 pixels or higher recommended)

Precautions when using USB

For USB connection, it is allowed to directly connect with USB port on the PC without connecting via a USB hub.
Communication may be interrupted if electrical noise causes unstable communication.

If so, please re-insert the USB cable. If serious electrical noise causes unstable communication, please wrap the
cable with electromagnetic shielding.
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V271 Basic Operation

This section describes common operation methods and screens of SV2 Series Setting Software, such as starting
method, edit operation etc., as well as relevant matters to be understood before use.

How to Start
The following describes how to start and exit software, and how to create a new file, read or save files.

How to Start SV2 Series Setting Software

To start SV Series Setting Software.

1 Select [Program] P> [SV2 Series Setting Software] P> [SV2 Series Setting Software] from [Start] menu in
Windows.

SV2 Series Setting Software starts up.

Please operate according to the following descriptions.

When creating new setting data
[ "New", page 12-11

When opening existent setting data
[ "Open Setting Data", page 12-11

When reading setting data from servo amplifier
[0 "Read Unit", page 12-15

Exit

File(F) P> Exit(X) +
1 Select [File(F)] > [Exit(X)] from the menu of SV2 Series Setting Software.

Other procedures | 3 on the right end of the title bar of SV2 Series Setting Software to exit.
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12-4 Basic Operation

12-8

Names and Functions of Components of Screen

The screen components of SV2 Series Setting Software is shown below.

r

Toolbar

Menu Bar
To display menu for

Edit Scree

n

To setting servo parameters

executing different functions.

/

To display description of
theselected function and
keystatus, etc.

= S\/i Series Setting Soft - [Sample.sv2] =N ECR =
TO t||e bUttOnS fOr File(E) Edit(E) View(¥) Communication(C) SV2 monitor(Y) Tool(T) Help(H)
executingdifferent functions —| 1 E B@AR A P@RSHD Rt Er G s S EE
L ) (- Semvo parameter View filter(E) [Display level] All >
System -
Position Setting item
Speed Axis name
r ~ L “Absolute positionsystem T ING
Servo parameter Turn?ue *Encoder division output pulse 2048 PLS/Rev
Tuning System R resistor capacity ow
i H 1 Alarm/Waming Regenerative resistor value 0 millishm
TO dISplay lISt Categorlzed by Other “Motor rotate direction ccw
. . Inputioutput “*Electric gear numerator 4
funCtlon- Settlng screen WMECHATROLINK-II *Electric gear denominator 1
INPOS range 25 Command pulse
. . Fully closed
appears by dOUbIe-CIICkIng. Au {M:edb : Fostion *INPOS timing PosDeviation =< INPOS range
nalog feedbac NEAR range 25 Command pulse
“INFOS NEAR unit CMD_PLS
Speed control accelerate ime 0ms
\ J/ Speed control decelerate time 0ms
Speed Speed match range 10 min-1
Speed limit during trg control 10000 min-1
Zero speed detection range 20 min-1 il
*Absolute position system
Position control|Speed control
Set whether to construct the absolute position system or not.
Unit &=
Initial value  |[INC
- ABS
Setting range |- INC
- Singletum ABS <
< i v
Status Bar

Parameter Help
The parameter description
displayed.

will be
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12-4 Basic Operation

m Changing Column Width

Column width/row height of a table cell can be changed freely. If comments can't be displayed in full, a larger column

width will be helpful.

Column width/row height of a cell can be modified by using mouse on screen.

e Changing column width

1 Move the cursor to the grey sideline of the column that you want to change width.

The cursor will become to -I-”-I- .

Sv¥2 monitor(Y)  Teol(T)  Help(H)

Ol T el e Y

[E=8 R =)

=5 EHR

.. Sv2 Series Setting Soft - [Sample.sv2]
File(F) Edit(E) View(¥) Communicatien(C)
! 2@ Ak
=- Serva parameter View filler(E)
i~ Bystem
;:z:‘;" Aaxis name
L. Torque
i Tuning System
. Alarm/Warning
i Other
L. Inputioutput
- MECHATROLINK-III
i~ Fully closed Position
i Analog feedback

[Display level] All

*Absolute position systern
*Encoder division output pulse
Regenerative resistor capacity
Regenerative resistor value
*Motor rotate direction
*Electric gear numeralor
*Electric gear denominator
INFOS range

*INPOS timing

NEAR range

*INPOS,NEAR unit

2 Drag the grid to both sides to the expected effect and release the mouse button.

Setling item "r -
INC’

2048 PLS/Rev|

ow

0 millichm

CCcw

4

1

25 Command pulse
PosDeviation =< INPOS range
25 Command pulse;
CMD_PLS

The column width is changed.

Language setting

T 52 Series Setting Soft - [Sample.sv2] (=N [EeR >
File(F) Edit(E) View(y) Communication(C) SV¥2 monitor(Y) Tool(T) Help(H)
Y H @A A P@RRD Rt E2p S EE
=-Sevo parameter ViewfiterF)  [Display levell All e
L. 8ystem
i.-Position Sefing flzm -
i.Speed Axis name
i P *Absolute position system e NG,
i~ Torque *Encoder division oulput pulse 2048 PLS/Rev|
i Tuning System Regenerative resistor capacity ow|
- Alarmvarning Regenerative resistor value 0 milliohm|
- Other *Motor rotate direction CCW,|
Input/output *Electric gear numerator 4
.- MEGHATROLINK-II AT e T
£ range ommand pulse|
i Fully closed
) "f e FEEED *INFOS timing PosDeviation == INFOS range
+-Analog feedbact NEAR range 25 Command pulse|
“INPOS,NEAR unit CMD_PLS

In the “SV2 series setting software”, the language can be used among Japanese, English and Chinese (simplified).

1 Select [Tool (T)] > [Language setting (S)] from the “SV2 series setting software” menu.

The [Language setting] dialogue box is displayed.

Language Setting

Display language

BEEOFTEEENELET .
WE IR PR EES.

This setting controls the language of this product user-interface

Select the display language. __|

English (United States)2&58 CRED 2T (EE)

0K H Cancel J

\, Point

The diaplay language switch can only be set in the status that the setting data is closed.

Help

SV2 Series Setting Software is attached with PDF manual.

If you don't understand the operation, you can select from the pull-down menu which is displayed by clicking the

[Help (H)] from the menu bar.
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12-10

¥2%5] File Management Overview

File Structure
SV2 series setting could only be used for servo parameters.
Please use SV2 Series Setting Software for setting up and transferring these parameters.

The format of created file is as follows.

SV2 series setting data file: File name of setting data .sv2

\.  Point When using by connecting the SV2 series and KV-XH16ML/XH04ML, please transfer the setting
data in the status that the SV2 series and KV-XH16ML/XH04ML communication is established.
If the setting data is transferred in the status that the communication is not established, it is
overwritten by the KV-XH16ML/XH04ML internal data at the timing that the communication to the
KV-XH16ML/XHO04ML is established.
If you don't have KV-XH16ML/XH04ML, when creating the setting data file using “SV2 series
setting software”, you can use it by importing the SV2 series setting data file (.sv2) to KV-XH
setting tool.
For the operation of “KV-XH setting tool”, please refer to “KV-XH16ML/XH04ML user manual”.
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W2L5] File Menu

This section describes commands about the file operation.

New

File(F) > New(N)
To create a new setting data file.

1 Select [File(F)] > [New(N)] from the menu in order.

Other procedures |« Click " [ " on the toolbar.
* Press +® on the keyboard.

Open Setting Data
File(F) » Open(O)
To open the saved setting data file.

1 Select [File(F)] P> [Open(0)] from the menu in order.

"Open" dialogue box appears.

Other procedures| « Click " ™* " on the toolbar.
* Press +@ on the keyboard.

2 The choosed open file name in the project folder (directory) with saved readable file.

Close Setting Data

File(F) > Close(C)

To close the setting data currently being edited.

1 Select [File(F)] P> [Close(C)] from the menu in order.

Close the setting data currently being edited.

Save Setting Data

File(F) > Save(S)

To save the setting data file currently being edited.

1 Select [File(F)] P> [Save(S)] from the menu in order.

Save the setting data file currently being edited.

Other procedures| « Click " H " on the toolbar.
* Press + on the keyboard.

l After newing and reading a setting data file from the servo amplifier, if saving operation is not
performed, "Save as" dialogue box appears.

Save Setting Data As

File(F) > Save as(A)

To save the setting data file currently being edited with a new name.

1 Select [File(F)] P> [Save as(A)] from the menu in order.

"Save as" dialogue box appears.

2 Specify the folder (directory) and file name to save the project, click "Save (S)".
- SV2 Series User’s Manual - 12-11
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1 Wa¥4 Edit Functions

This section describes commands about the edit functions.

12-12

Undo/Redo
Undo
Edit(E) > Undo(U)
1 Select [Edit(E)] P> [Undo(U)] from the menu in order.
To cancel the previous operation to return to the previous status.
Other procedures| « Click " © " on the toolbar.
* Press + on the keyboard.
» Select "Undo(U)" from the right-click menu.
l When it can not be undone, the button and menu item will be displayed in gray and unselectable.
Redo
Edit(E) > Redo(R)
1 Select [Edit(E)] P> [Redo(R)] from the menu in order.
To restore the operation canceled with [Undo(U)].
Other procedures| « Click " & " on the toolbar.
* Press + on the keyboard.
» Select "Redo(R)" from the right-click menu.
l When it can not be restored, the button and menu item will be displayed in gray and unselectable.
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12-7 Edit Functions

Copy/Paste

Copy

Edit(E) > Copy(C)

1 Select [Edit(E)] P> [Copy(C)] from the menu in order.

To copy the selected contents.

Other procedures |« Click " E= " on the toolbar.
* Press + on the keyboard.

» Select "Copy(C)" from the right-click menu.

l * You may also copy several items and columns.
* When it can not be copied, the button and menu item will be displayed in gray and unselectable.

Paste
Edit(E) P> Paste(P)
1 Select [Edit(E)] P> [Paste(P)] from the menu in order.
To paste the copied contents.
Other procedures| « Click " £ " on the toolbar.
* Press + on the keyboard.
» Select "Paste(P)" from the right-click menu.
l When it can not be pasted, the button and menu item will be displayed in gray and unselectable.

Reset settings

1 In the status that the servo parameter setting items are selected, select the [Setting Initial(l)] from the menu
displayed by right clicking.

Initialize the selected setting items.

Other procedures|  Press on keyboard.
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(W4a{ View Functions

This section describes commands about the view functions.

Display/hide the parameter help

Display(V) P> Parameter(H)

1 Select [Display(V)] P> [Parameter Help(H)] from the menu in order.

Switch between displaying/hiding parameter help.

Other procedures |« Click " @ " on the toolbar.
* Press + + on the keyboard.

e Parameter help

The description of the selected servo parameter is automatically displayed.

*Absolute position system

mio»

Position control|Speed control

Set whether to construct the absolute position system ornot.

Unit ’
Initial value | INC
- ABS
Setting range | INC
- Singletum ABS
Reflection TimingWhen power is ON|

» ABS: This is used as the absolute position system.
o INC: This is not used as the absolute position system.
+ One revolution ABS: This is used as one revolution absolute position system

ICaution|
Please set "ABS" or "INC" when using it with combination of KV-XH16ML/XH04ML. If you set "one revolution ABS." it does not
function properly.

Display setting

1 Select the [Display Setting(W)] from the menu by right click on the screen.
The [Display Setting] dialogue box is poped up.

Display setting @ Display setting @
Magnification W
Unit display(l) Pleaze specify the zoom Level of the
parameter.

[SW2 settine [ 100% -]

[ ok | [ Gancel | [T [ Gancel |

Common P> Unit Didplay: Switch between displaying/hiding the unit in each setting item of the edition screen.
Magnification P> SV2 setting: The character size on the editing screen is set by 50 to 300%. (Initial value:100%)
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This section describes commands about the communication functions.

Write Unit

Communication(C) > Write unit(W)

To write setting data to SV2 series servo amplifier.

1 Select [Communication(C)] > [Write unit(W)] from the menu in order.

Other procedures |« Click " #1 " on the toolbar.

* Press on the keyboard.

\, Point
ST * When using by connecting the SV2 series and KV-XH16ML/XH04ML, please transfer the setting data

in the status that the SV2 series and KV-XH16ML/XH04ML communication is established.

+ If the setting data is transferred in the status that the communication is not established, it is
overwritten by the KV-XH16ML/XH04ML internal data at the timing that the communication to the
KV-XH16ML/XHO4ML is established.

+ If you want to connect the SV2 series to the computer, it is necessary to install a USB driver in the
computer.

* When importing the <SV2 series setting software>, the USB driver is automatically installed.

Read Unit

Communication(C) P> Read unit(R)

To read setting data of SV2 series servo amplifier.

1 Select [Communication(C)] > [Read unit(R)] from the menu in order.

Other procedures |« Click " * " on the toolbar.

* Press on the keyboard.
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12-9 Communication Functions

Unit Verification

Communication(C) P> Unit verification(V)

Verify the “SV2 series” servo amplifier internal data and “SV2 series setting software” setting data.

1 Select in menu one by one [Communication(C)] P> [Unit verification(V)] from the menu in order.

Other procedures | Click " (& " on the toolbar.

If the different contents is in the verification

SV2 Series Setting Soft ==
result, the corresponding setting item is

Different portions found in setting data.
+ *Tuning mode

- Position control gain

+ Speed control gain

- Speed integral time constant

« Torque cmd low-pass filter

- Ratio of load inertia moment

« Friction compensation functicn

- Friction cmps coefficient

+ Medel following control

+ Medel following control gain

A portion of the output was omitted due to the detection of
numerous inconsistent parts.

displayed. L

Data Verification

Communication(C) P> Data verification(X)

To verify consistency of the setting data.

1 Select [Communication(C)] P> [Data verification(X)] from the menu in order.

Other procedures | » Click " [+ " on the toolbar.

* Press on the keyboard.

If any problems about the setting data exist, the corresponding contents will be displayed.

SV2 Series Setting Soft =)

[Warning(2002)] SV setting *Electric gear numerator: A value
! % that is not recommended is set up. The host controller may not
function correctly.
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(w21l Servo monitor

This section describes commands about the monitors functions.

Start/End Monitor

Set to the monitor status for updating the information of the monitor's each function. If the monitor is started
successfully, "In monitoring" will be displayed in the status bar.

Start Monitor

SV2 Monitor(Y) > Start monitor(S)

1 Select [SV2 Monitor(Y)] P> [Start monitor(S)] from the menu in order.

Start monitor.

Other procedures |« Click " @ " (green) on the toolbar.

* Press on the keyboard.

Stop Monitor

SV2 Monitor(Y) P> Stop monitor(T)

1 Select [SV Monitor(Y)] P> [Stop monitor(T)] from the menu in order.

Stop monitor.

Other procedures [« Click " ® " (red) on the toolbar.
* Press + on the keyboard.

Servo Monitor

SV2 Monitor(Y) > Servo Monitor(V) B> Servo Monitor(V)

Other procedures|  « Click " E& " on the toolbar.

You can monitor the operation status and internal data.

Servo monitor @
The Axis name set by the .
servo parameter fxizhan
Servo amplifier and [ ALY
servo motor formats — Maotor model| SWI-MONSAS
Item Walueg -

Control made Speed contral
Feedback pulse counter 951813[CMD_PLS]
Position deviation 0[SMD PLS]
Input command pulse counter 0[CGMD_PLS]
Feedback pulse counter 3807255[ENG_PLS]
Pozition deviation O[EMC_PLS]| £
Multi-Turn Data 0
Within 1 revolution position 20649 1[ENG_PLS]

Shows the operation status Gommand speed Olmin-1]

and the current value. | e OLmin-1]
Internal command torque -2[%]
Peak current 20
Peak hold current 3[4
Load ratio 0[¥]
Regenerative load ratio 0[x]
DB resistance load ratio 0Lx]
Fosition control gain 30.0[145])
Speed control gain 30.0[Hz]
Integral time constant 26 66 [ms])
Torque cmd low-pass Filter 1.32[ms]
Ratio of load inertia moment 100[4]
Model Following Gain 50.0[014]|
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12-10 Servo monitor

Servo I/O Monitor (Forced Output)

SV2 Monitor(Y) P> Servo Monitor(V) B Servo 1/O Monitor(l)

Other procedures|  « Click " 5% " on the toolbar.

You can monitor the 1/O status.
By forcing (ON/OFF) the output terminal, you can check the output operation.

Click this button to switch between
enabling and disabling forced output.

Servo 1/0 monitorfForced output (==
Tnhput Output Forced output digabled (F)
. Signal 7 5 Signal
il Position | Speed | Torque el el i Position | Speed | Torque Rolait el

7 LSP HNG.  |-{Gonnected) 12 BRAKE MO, #k(Connected)
g LSN NG. |~{Connected) a4 ALARM NG, | ~{Connected) oM
[ PTL HO. | ~{Unconnected) 1718 A MO, | ~{Unconnected)

10 EXT1 HO. | ~{Unconnected) 18,20 B MO, #(Connected)

1 EXT2 HNO.  |~{Unconnected) 21,92 F4 MO, | ={Unconnected) oM

12 EXT3 HO. | ~(Unconnected) 2324 RDY NO. | ~{Unconrectsd) |[ o]

13 NTL HO. | -{Unconnected) 26,26 WARN M. {Unconnected) [ ow |

Shows input’s function name and  Shows output’s function name and ~ Turn ON/OFF forced
input terminal’s ON/OFF status. output terminal’s ON/OFF status. output when it is
enabled.

Servo Alarm Monitor

SV2 Monitor(Y) P> Servo Monitor(V) P> Servo Alarm Monitor(A)

Other procedures| « Click "5 " on the toolbar.

You can monitor the alarm status.

Restart servo amplifier.

Servo alarm menitor (==
#larm/marning in progress | Restart(R) 3| I Glear(C) + Clears the alarm/warning.
Shows alarm/warning (il __ Coniite
— flarm 8720 Overload - continuous

that just occurred.

. Operation was made continuouzly with the torque which exceeded the «
Shows details of rated valie.

i |1} Operation could be mads with excesding the protection
_alarm/wammg that characteristics for the overloading. Please check if the motor capacity
JUSt occurred. is appropriate by reviewing the operation/load condition. i

Digplay log(D)

Shows history display area.
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e Display history

Shows alarm histor
(newest 10).

A720  Owerload - continuous

ACID *Encoder comm error 1

AGI0 *Encoder comm error 1

ABI0 Overspeed

ADDA  Analog feedback torque deviation excessive
A720  Owerload - continuous

A0 Overload - peak

AOBO  Serva on after operation of the internal command
AE41  ML-ITcomm data size setting ervor

y

Servo alarm monitor @
#larmAwarning in progress Restart(R) | I Glear() I
Code Contents
Alarm A720 Owerload - continuous
Alarm log Clear loe(f)  |=—
Code Contents

= o o0 -l O A P 3 R —

A 044 *Fu_Hg cloged module setting error
—_—

Operation waz made continuouzly with the torque which exceeded the .
rated value.

(1) Operation could be made with exceeding the protection
characteristics for the overloading. Please check if the motor capacity

iz appropriate by reviewing the operation/load condition. i

Hides history display area.
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(¥Zkl Servo Trial Run

This section describes commands about the Trial Run functions.

Servo JOG Operation

SV2 Monitor(Y) P> Servo trial run(C) P> Servo JOG operation(J)

The function that the JOG operation is executed in the single “SV2 series”.

1 Select [SV Monitor(Y)] P> [Servo trial run(C)] P> [Servo JOG operation(J)] from the menu in order.

Other procedures| + Click " " " on the toolbar.

The dialog box on the right confirmation. Serva J0G operation

The servo motor will be operated by servo JOG speed.

Limit switch is disabled in execution.

Please check actual motor and equipment behavior before

operation.

\. Point  When servo is ON, it cannot be used.

"Servo JOG operation" dialog box appears.

e JOG speed

Acceleration time of speed command 0 ms]

Semo 106 opratin =5 ["Servo JOG operation setting" dialog box

Sen0.0Gspersion sty | appears, setting Servo JOG speed, speed
600 [min-1] | Setting(C) y . .
- command acceleration/deceleration time etc.

Deceleration ime of speed command 0 ms]

(Servo ON. )__l

Reversal Forwa'd
Seno OFF(D) | @ Semo ONin progress _ o

T

[Press the button to enable

( Press the button to enable ]

JOG CCW operation. JOG CW operation.
\

"Servo JOG operation setting" dialog box.
For setting Servo JOG speed, speed command acceleration/deceleration time etc.

Servo 10G operation setting

Sen .05 syeedS)

Acteleraton tie of spead command(4) 05 [ms]

Deceleraion ime of speed commznd(D) 0 ms]

B

6002 [min-1]

oK Cancel

Please perfom Servo JOG operation on the basis of ensuring safe operating conditions.

l In "Servo JOG operation setting dialogue", if you change the operation condition, the change contents

will be reflected in the following servo parameters.
+ "Servo JOG speed" (OTH_04)

+ "Speed command acceleration time" (VEL_01)
+ "Speed command deceleration time" (VEL_02)
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Pattern Operation

SV2 Monitor(Y) P> Servo trial run(C) B> Pattern operation(P)

Only SV2 series can execute simple pattern operation function.

1 Select [SV Monitor(Y)] P> [Servo trial run(C)] P> [Pattern operation(P)] from the menu in order.

Other procedures |« Click " ® " on the toolbar.

\. Point  When servo is ON, it cannot be used.

"Pattern operation" dialog box apperation.

Pattern operating =
Operation conditions
Operation pattern
(waiting time -= forward movement) xtimes
To start "Pattern operation - condltlonw - e
setting" dialog box, and set operating
aDistance 32768 [Command pulse]
conditions. J opes 500 [min-)
cAccel/decel time 100 [ms]
d:Waiting time 100 [ms]
eTimes 1 [times]
(SerVO ON. )— ONIOFF aperation
—q@\ ) Servo OFF in progress
Execute operation. sxecuton
—ﬂaﬂﬂhﬂil
Stop in progress
Forward move times
Reversal move times
"Pattern operation-Condition settings" dialog box.
To setting operation conditions. P — S ——T =]
Operation conditions
Operation pattern(Q)
Select operation pattern. | ating e = orward move e imes =
NN
wow B &
_a Distance(D) 32768/ [Command pulse]
b:Speed(V) 50005 [min-1]
cAccelidecel time(A) 00| [ms]
[Set parameters' aWalting ime () 1004 [ms]
eTimes() 15 [imes] (0: unlimited times)
B (e
NOTICE Please execute pattern operation on the basis of ensuring safe operating conditions.

Reterence; In "Pattern operation - condition setting" dialogue, if you change the operation condition, the change

contents will be reflected in the following servo parameters.

» "Pattern operation" (OTH_05) + "Pattern operation deceleration time" (OTH_08)
» "Pattern operation movement distance" (OTH_06) « "Pattern operation waiting time" (OTH_09)
» "Pattern operation speed" (OTH_07) » "Pattern operation movement times" (OTH_10)
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(V& ¥4 Tuning

The tuning function is described.
Auto tuning, gain search PRO, gain tuning PRO, estimation of ratio of inertia moment and mechanical analyzer can
only be executed in the monitoring status.

Auto Tuning

SV2 Monitor(Y) P> Tuning(N) P> Auto Tuning(A)

Other procedures|  « Click " i " on the toolbar.

1 When "*tuning mode" (TUN_01) is "1: Auto tuning", specify the auto tuning responsiveness.

Auto tuning @
Drag the slider bar to specify
the auto tuning responsivencss _ l1 S e T y riE When notch filter is enabled,
(TUN_02). The larger the value, the indicator (@ ) lights in
the faster the response will be. 0] green.
0 Clowe) 15 (high}
Shows Help. ——@)] [E@ Tracine Fean

Shows servo trace (batch trace).

l Auto tuning cannot be executed when SV2 series ser is running in the manual tuning mode.
g

If you perform auto tuning when the "*tuning mode" (TUN_01) of SV2 series is setted to "0: Manual
tuning", the following dialog box appears.

Ky STUDIO

b The tuning mode is setto "manual”

¥ To execute the auto tuning, please change the tuning mode to [auto],
and the slave device needs to be restarted,

Are wou sure to execute the process to start the auto tuning?

ok || cancel |

Clicking the "OK" button changes the "*tuning mode" (TUN_01) to "1: auto tuning", and then it starts in
auto tuning mode.

Clicking the "Cancel" button cancels the operation to start in auto tuning mode (keep the "*tuning
mode" (TUN_01) as "0: Manual tuning").

l For the details about the auto tuning, please refer to "7-2 Auto-tuning", page 7-6.
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Gain Search PRO

SV2 Monitor(Y) P> Tuning(N) P> Gain Search PRO(S)

Other procedures| « Click " i* " on the toolbar.

Use the specified condition to perform gain search and servo tuning.

1 If "Loading inertia moment ratio™ (TUN_08) is set to its default (100%), then display the "Ratio of inertia

moment setting” dialog box.

Ratio of inertia moment setting @

The inertia moment iz et to the initial value.
Please get the inertia moment to execute the tuning properly.

1 Set Manually 100 =

I QK | | Cancel I

» Select "Auto Setting" and click the "OK" button. The "Ratio of inertia moment estimation" dialog box appears and
the Ratio of inertia moment estimation is executed.
When estimation of ratio of inertia moment is executed and servo amplifier restarts, "Gain search PRO - select host
command input" dialog box appears.

« If you have selected "Manual Setting", enter ratio of inertia moment and click the "OK" button. The "Gain search

PRO - select host command input" dialog box appears.

2 Select either "Auto run slave apparatus” or "Use command from host controller”. Then, click the "OK"

button.

Gain search PRO - select host command input (=25

@ Slave device operates automatically. (S)

) Use command from host controller. (L)

[ ok | Bancel |

e If auto run slave apparatus is used

Gain search PRO (without host command) ==l
Execution conditions D|§play Gain search PRO
Shows gain search Tuning type Middle, Ball screw i | (without host command)
iti I condition settings” dialo
condition. Movement range 145000 [Command pulse] 20 [Rotation] box 9 9
Ratio of inertia mament 94 [%] ’
Gain search PRO
Start gain search. Clicking it [ )
— i Measure A
stops the operation. W Aot | U et | P | iutginn lavel |b | RISl ‘ P | completed
I @ HMotch filter ® Anti-resonance control ® Vibration suppressiun'—— Wh_en_a function |§ enat?led'
its indicator ( #) lights in green.

Shows Help. —-@ \ma:mg

Shows servo trace (batch trace).
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"Gain search PRO (without host command) condition settings" dialog box

Gain search PRO (without host command) - condition setting @

Select a tuning type. — Turing type(T) Middle -

Adjust placing emphasis on responsibility. Suppress overshoot than High.
Selection iz pozsible only at pozition control.

Select a filter type. — L Fiiter typeif)

Suitable for ball zcrews and equipments with higher rigidity.
Specify moving range for

X i g 3145 x 1000 = 3145000 [Command pul
rotating motor axis during liizeret diae=ib) x ahinipe izl
gain search operation. o) st

Thertia moment ratiofD) 4l K
o] 4 I I Cancel I

e If host controller instruction is used

Gain search PRO (with host command) [
Select a tuning type. | | Bxeeution conditions Display “Gain search PRO
Tuning type Middle, Ball screw % — T (with host command)
condition settings” dialog
box.

Start gain search. Clicking ——4 B Abort | Wait start |P ‘ wbhrdaenaoiugum ‘P |Ga|n searching ‘b completed

“Stop” stops the operation. Wh function i bled
I ® Motch filter ® Anti-resonance control @ \fibration supprassiunl—— en a IUNCLon IS enabled,

its indicator () lights in green.
Shows Help. —1{@)

Shows servo trace (batch trace).

"Gain search PRO (with host command) condition settings" dialog box

Gain search PRO (with host command) - condition setting (23]

Select a tuning type. —~Tuning type(T) Middle -

Adjust placing emphazis on responsibility. Suppress overshoot than High.
Selection iz pozeible only at pozition contral.

Select a filter type. —L_Fier typelEd

Suitable for ball screws and equipments with higher rigidity.

| QK J I Cancel |

3 After gain search starts, if "Auto run servo amplifier" is selected, then auto run is executed within the moving
range. If "Host controller instruction is used" is selected, enter instruction from the host controller and

operate the servo until gain search is finished.
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4 When gain search is finished, the "Display result" dialog box appears.

Result display (=23
The following parameterz are adjusted with the function.

Parameter name Before adjustment Adjust result -
Speed contral eain a0.0 Hz: 2399 Hz
Speed integral time constant 26 66 ms 265 e
Pazition contral gain 300 /= 35948 f5
Friction cmps coefficient 0% 45 %
Mode| followine control Dizable Enable | &
Mode| following control gain 500 = 6202 /5
Mode | followine ctrl FF cmp 1000 % a0.0 %
Torgue cmd low-pass filter 1.32 mz 010 me
Auto notch filter 1 Dizable Enable
Friction compenzation function Disable Enable
Auto notch filter 1 frequency 5000 Hz 2360 Hz | ~

| Completed | | Gancel |

The gain search PRO execution result, adjusted parameter name, as well as the value before and after adjustment
appear.

Check that the operating environment is safe and then perform gain search PRO.

D@ Gain search PRO cannot run when SV2 series is running in the auto tuning mode.
If you perform gain search PRO when the "*tuning mode" (TUN_01) of SV2 series is setted to "1: auto
tuning", the following dialog box appears.

Ky STUDIO (==

=% The tuning mode is setto "auto.”
W' Toexecute the gain search PRO, change the tuning mode to "manual,”
and restart the slave device,

[ ok || conce |

Clicking the "OK" button changes "*tuning mode" (TUN_01) to "0: Manual tuning”, and then starts gain
search PRO.

Clicking the "Cancel" button cancels the operation to start gain search PRO (keep the "*tuning mode"
(TUN_O1) as "1: Auto tuning").

l For the details about the gain search PRO, please refer to "7-4 Gain search PRO", page 7-14.

- SV2 Series User’s Manual - 12-25

JHVYMLH0S ONILLIS STIHTS CAS



JHVMLH0S ONILLIS STIYTS CAS

12-12 Tuning

Gain Tuning PRO

SV2 Monitor(Y) B> Tuning(N) B> Gain Tuning PRO(T)
+ Click " 2= " on the toolbar.

Finely adjust the responsiveness level and safety level to perform servo tuning.

1 The "Gain tuning PRO" dialog box appears.

Gain tuning PRO (]
Execution conditions Display the “Gain tuning
Select a tuning type. —1— Tuning type Responge characteristic (L), Ball screw L. o e e P'RO condition settlngs”
dialog box.
Giain tuning PRO ch h .
anget e responsiveness
Start gain tuning. Clicking it_ ficshosaiee] w0 (2] (A] (] [(E)— |evel and safety level.
stops the operation. Stability level 239 [ (ke (W) ()
Filter auto setting
Motch filter X
Return notch filter to the
@  The first stage @  The second stage MU -

state before adjustment.
Vibration Suppression Gontrol

® Unused ——— Cancel the anti-resonance
control.

When a function is enabled, |
its indicator (%) lights in green.
Vibration Suppression

© Tuse [ Setting changei [ Glear —’—— Cancel the vibration
suppression.

Shows Help. —— @) (B8 Trac Undo T~ Display the “Vibration

suppression” dialog box to set
up vibration suppression.

Shows servo trace (batch trace).

"Gain tuning PRO condition setting" dialog box

Gain tuning PRO - condition setting @

Select a tuning type. 4—Tunire type(T) IRespunse characteristic (L) v]

Adjust placing emphasis on respongibility. Suppress overshoot than
rezponz bility(H). Selection iz possible anly at position contral.

Select a filter type. ——Filter typeiF} IEaII SCrEwW -

Suitable for ball screws and equipments with higher rigidity.

QK ] [ Canoel

Vibration suppression dialog box

Vibration suppression @

fibration supprezzion

Starts adjustment. ] o o i When the vilbre'xtioln suppres§ion fgnction
Clicking it stops the ¥ Inuse — s enabled, its indicator (#) lights in green.

operation. ibrati i
P Residual vibration frequency G4 [Hz] Reflection (I H—— U‘pdate. vibration suppression parameter
with adjustment result.
Setting frequency 600] He] LA ] LW + Adjust frequency setting of vibration

suppression function.
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2 After gain tuning starts, while performing the operation, adjust the responsiveness level and safety level.
Then check the operation.

When adjustment is completed, click "Close" button to display "Result display" dialog box.

Result display @

The following parameters are adjusted with the function.

Parameter name Before adjustment Bdjust result -
Speed control eain 23910 Hz: 2890 He
Speed integral time constant 266 ms 220 mz
Pozition contral gain A585 /s 4335 /=
Made! following contral gain 00 Sz L
1-Vibratioh suppression freq A G4 Hz 65 Hz||E
1-"fibration suppression freq B fid Hz i Hz
Anti-resonance control Dizable Enable
Anti-rezonance damping gain 1 0% 180%
Torgue cmd low-pass filter 016 ms 113 m=

=

Cloze

The gain tuning PRO execution result, adjusted parameter name, as well as the value before and after adjustment
appear.

Check that the operating environment is safe and then perform gain tuning PRO.

Reference . Gain tuning PRO cannot run when SV2 series is running in the auto tuning mode.
If you perform gain tuning PRO when the "*tuning mode" (TUN_01) of SV2 series is setted to "1: auto

tuning", the following dialog box appears.

Ky STUDIO |

f - || Thetuning made is setto "auto.”
' To execute the gain tuning PRO, please change the tuning mode to
[manual], and the slave device needs to be restarted.

Areyou sure to execute the process to start the gain tuning PRO?

OK l | Cancel |

Clicking the "OK" button changes "* tuning mode" (TUN_01) to "0: Manual tuning", and then starts gain
tuning PRO.

Clicking the "Cancel" button cancels the operation to start gain tuning PRO (keep the "*tuning mode"
(TUN_O01) as "1: Auto tuning").

l For the details about the gain tuning PRO, please refer to "7-5 Gain tuning PRO", page 7-18.
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Estimation of Ratio of Inertia Moment

SV2 Monitor(Y) B> Tuning(N) P> Estimation of Ratio of Inertia Moment(l)
Other procedures |+ Click " i* " on the toolbar.

The servo motor operates automatically and ratio of load inertia moment is estimated.

1 The "Ratio of inertia moment setting" dialog box appears.

P

Ratio of inertia moment. setting

The inertia moment iz set to the initial value.
Pleaze zet the inertia moment to execute the tuning properly.

Set Manually

100}

8] 8

| ‘ Cancel

» Select "Auto Setting" and click the "OK" button. The "Ratio of inertia moment estimation" dialog box appears and
the Ratio of inertia moment estimation is exeuted.
« If you have selected "Manual Setting", enter ratio of inertia moment and click the "OK" button. The setting value is

reflected at "Ratio of load inertia moment" (TUN_08) of servo parameter settings.

2 The following dialog box appears. Click the "Start" button.

JYVYML40S ONILLIS STIHTS ZAS E

Estimation of ratio of inertia moment @
Shows Operation Execution conditions
condition set up. Mavine range 3145000 [Command pulse] 2 [Rotation]
Maoving speed 1000 [min-1]
fAcceleration/deceleration time 52 [min-1/5] Dlsplay the “Estimation of
Inertia moment ratio 100 [ [#setine. | — 1 ratio of inertia moment-

condition setting” dialog
box to set up the operation
condition.

P ctart

"Estimation of ratio of inertia moment - condition setting" dialog box

X5

Estimation of ratio of inertia moment - condition setting

Command selection

Specify the moving
range during

Moving range 2145 = 1000 = 3146000 [Command pulze]

estimation operation. 3 [Rotation]
Speed 1000 - [min-1]
Specify the speed Acceleration/deceleration time 52 [min-1/<]

and acceleration/
deceleration time
for estimation
operation.

Moment of inertia ratio at the time of the estimated start
Set the ratio of load

" inertia moment when

the estimation started.

Moment of inertia ratio at the time of the estimated start 1002 ——

QK | | Cancel |

12-28
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3 The following dialog box appears. Check the safety of the surrounding, and then click the "OK" button.

K STUDIO (=3

e i The motar will be rotated for 3.0 time(s) with the servo ON state,

[
W' Please ensure safety near mowving part.

QK | [ Cancel

4 Auto run starts in the specified moving range.

Estimation of ratio of inertia moment @

Execution conditions

Moving ranes 3145000 [Gommand pulse] 3 [Rotation]
Moving speed 1000 [min-1]

Acceleration/deceleration time 52 [min-1/]

Tnertia moment ratio 100 [¥] ke

Estimation in prograss...

5 When estimation is finished, the following dialog box appears. "Estimation result" shows ratio of load inertia
moment estimated in automatic operation. If you click the "OK" button, the estimated ratio of load inertia

moment is reflected in the "loading inertia moment ratio” (TUN_08) of servo parameter.

K STUDIO (=23a)

{ B  Estimation of ratio of inertia mament is completed.

W Estimation result 933%

0K ] | Cancel

6 The following dialog box appears. Clicking the "OK" button restarts the slave apparatus. If you click the

"Cancel" button, and the slave apparatus does not restart but end.

K STUDIO =

[ ~ ) Operation by the internal cornmand of the servo amplifier have been
" performed,
The slave device will be restarted to reflect the parameter,

Are you sure to execute it?

[ QK ] | Cancel |

Check that the operating environment is safe and then perform estimation of ratio of inertia
moment.

Reterence; For the details about the inertia moment ratio estimation, please refer to "7-3 Inertia moment proportion
estimate", page 7-11.
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Mechanical Analyzer

SV2 Monitor(Y) > Tuning(N) B> Mechanical Analyzer(M)
« Click " & " on the toolbar.

This section describes servo motor to run automatically, then measure/analyze the resonant frequency of the
mechanism, and estimate and set up the mechanical analyzer notch filter.

1 The "Mechanical analyzer" dialog box appears.

Mechanical analyzer =

Measurement condition

Sampling time | 125 usl]
Measurement frequency

Excitation width &0 (%]
Fermissible rotation 1 [Rotation]
HNumber of measurement 1 [Set]
Hotch filter settine Enabled

o setting

1000

\,  Point The mechanical analyzer can start only when the servo is off. If the higher-level controller etc.
has been used to turn the servo on, then turn it off before performing the operation.

2 Click the "Start" button. The following dialog box appears.

Mechanical analyzer @

The rotar is to be rotated 1 tirmeftirmes at most with the servo on state,
F l % Please ensure safety near moving part,

QK I [ Cancel

3 Check the safety of the surrounding, and then click the "OK" button. Auto run starts.

Mechanical analyzer [

Ciperating - Reverse direction

4 When estimation is finished, the following dialog box appears. Click the "OK" button.

Mechanical analyzer (m23m]

Analysis has been completed.
The notch filter setting was estimated, thus please set it up as
needed.
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5 Measurement result appears in the "Mechanical analyzer" dialog box.

Mechanical analyzer ==
Display and specify
Shows frequency - T — measurement
gain characteristics _ . I condition.
Murmber of measurement 1 [Set]
raph. Notch filter setting Enabled
grap i Turn on servo and
= : — start mechanical
analyzer.
Notch fitter setting
ShOWS fre uency - Current value 632 [Ha] .
q Y Setvalie @ Estimation vake Ha] Shows estimated

phase characteristics ) U
graph. L

o) Manual [Ha

value of notch filter
measured by
mechanical analyzer.

The "mechanical
) analyzer notch filter
Shows measured value  The setting contents of .
. ) frequency" (TUN_28)
of the cursor (white the configured notch .
. e ) oo is reflected.
line) position. filter is displayed.
Shows Help.
Save measurement to CSV file.
Item Description
Whit For checking (shows measured value of cursor position at lower part of
ite
graph).
Graph display |Red Shows mechanical analyzer notch filter frequency.
Green Shows automatic notch filter frequency.
Yellow-green Shows manual notch filter frequency.
Click the button. From the pull-down menu, select a sampling duration (125
to 2500us).
Sampling duration A short sampling duration allows measurement up to high frequency area.

On the contrary, a long sampling duration improves measurement accuracy
of low frequency area.

. Specify the amplitude, in terms of percentage (1 to 300%) of rated torque,
Amplitude .
Measurement to drive the motor.
condition Allowable number of rotations |Specify the upper limit (1 to 1000 rotations) of motor during measurement.

Specify the number of measurements to repeat (1 to 5). If it is set to 2 or
Number of measurements L .
more, then the average value is indicated in the measurement result.

Click the = button. From the pull-down menu, select "Enable" or "Disable.

Notch filt — Enable (default): Enable notch filter in measurement operation. (Set it to
otch filter settin
9 "Enable" when using the vertical axis in operation.)

Disable: Disable notch filter in measurement operation.*2

Start Start the motor automatically and take measurement.

Current value Shows mechanical analyzer notch filter frequency set up currently.

Estimated values: frequency candidates based on notch filter frequencies
obtained from measurement result and shown in the pull-down

Setting value menu. (When you select a frequency from the pull-down menu, the
Notch filter white cursor moves to the position of the selected frequency.)
setting Manual: Manually enter mechanical analyzer notch filter frequency.

If it is set to automatic, then the frequency selected from the pull-down
[Settings] menu is set as “Mechanical analyzer notch filter (TUN_28)” frequency. If it
is set to manual, then the specified frequency is used.

[Release] Set “Mechanical analyzer notch filter” (TUN_23) to "0: Do no use".

Save measurement result to CSV file. Use this format if you want to use a

Save to CSV

spreadsheet to view the measurement result.
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12-32

*1 By setting the notch filter setting to "Enable", you can check the resonant frequency of mechanism that is not
removed even when notch filter is applied. On the other hand, by setting the notch filter setting to "Disable", you
can check the resonant frequency of mechanism when notch filter is not applied.

*2  If you perform the operation at the mechanism of vertical axis with the notch filter set to "Disable", falling due to
gravity may happen. If you want to use mechanical analyzer at the vertical axis, then first set the notch filter to
"Enable".

6 When you close the "Mechanical analyzer" dialog box, the following dialog box appears. Clicking the "OK"
button restarts the slave apparatus. Clicking the "Cancel” button ends the operation without restarting the

slave apparatus.

Iechanical anakyzer @

@ ~ ) Operation by the internal command of the servo amplifier have been
&Y perforrmed.
The slave device will be restarted to reflect the parameter,

Ay ywou sure to execute it?

[ o ][ conee |

l For the details about the mechanical analyzer, please refer to "7-6 Mechanical analyzer", page 7-21.
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The setting initialization of the servo system etc. is performed.

Initializing Servo Parameters

SV2 Monitor(Y) P> Initialize and adjust(O) P> Initializing Servo Parameters(P)

Other procedures|  + Click " L& " on the toolbar.

This function returns servo amplifier's parameters to their default values.

Servo Parameter Initialization @

Thitialize the servo parameter.

[ Execute |I Gancel

Click the "Execute" button.

If servo parameter initialization succeeds, the message shown on ST T TR =

the right appears.

It is necessary to turn off an on servo amplifier. e )
._o_n Restore the power of the slave device.

If servo parameter initialization fails, the message shown on the P ———————— =,
right appears. If this happens, check the cause of problem
Failed to start the function.

described in the message and then try again. B\ 4 function that cannot be executed simultanecusly with the

selected function has already been executed.

l After servo parameter initialization, you cannot turn on the servo.

After initializing servo parameters, be sure to always turn on the servo amplifier again.
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12-13 Initialization and Adjustment of Settings

Absolute Encoder Setup

SV2 Monitor(Y) P> Initialize and adjust(O) P> Absolute Encoder Setup(E)

Other procedures| « Click " ‘= " on the toolbar.

This function resets the current value of servo amplifier's absolute encoder to zero.

Absolute encoder setup 25

The absolute encoder setup will be executed.

Rezet the multi-revolution data of the encoder.
Make sure to return the arigin point after restoring the power.

[ Execute H Cancel

Click the "Execute" button.

If absolute encoder setup succeeds, the message shown on the T T =)

right appears.

It is necessary to turn off and on servo amplifier. (@ 7o e ncoder setup s been completed

The multi-revolution data of the encoder has been reset.
IMake sure te return the origin point after restoring the pewer.

If absolute encoder setup fails, the message shown on the right T T e =,
appears. If this happens, check the cause of problem described in

. Failed to start the function.
the message and then try again. £5 1\ function that cannot be executed simultaneously with the

selected function has already been executed.

» During use, whenever you perform absolute encoder setup, the cumulative number of rotations
changes and unexpected device operation may happen. Thoroughly check the operating

environment and then perform the operation.

+ After absolute encoder setup is finished, be sure to always turn on the power again, and then
perform origin return.

For details on absolute positioning system, refer to "Chapter 9 ABSOLUTE POSITION SYSTEM", page 9-1.
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Z-phase Search

SV2 Monitor(Y) P> Initialize and adjust(O) P> Z-phase Search(Z)

Other procedures| « Click " & " on the toolbar.

This function moves until the Z-phase of servo motor is found, and then move to the Z-phase.

Z-phase search @

Detect Z-phase of motor {encoder) stopped,

Litnit switch is disabled in execution.
Please check actual motor and equipment behavior before operation,

0K ] I Cancel

Click the "OK" button.

Reterence; If the servo is ON, Z-phase search cannot be executed. Turn off the servo and then perform this
operation.

Z-phase search (=230

Switch from Servo ON/ .
Servo OFF. —_— ] @ Servo ON in progress (J )}

Z-phase zearch incomplete
|

Rotate in the + direction.

Show the completion status Rotate in the - direction.
of Z phase search.

Click the "<" or ">" button to rotate the motor.

Z-phase search @

Servo OFF ¢ Servo ON in progress ‘ ( ‘ )

Z-phaze zearch complete

It stops at the position where Z-phase is detected. Then, clicking the "<" or ">" button does not rotate the motor.

NOTICE Check that the operating environment is safe and then perform Z-phase search.

l Even if the servo is off by the ladder program, it can be turned on from Z-phase search.

When Z-phase search is finished, the following dialog box appears. Clicking the "OK" button restarts the slave
apparatus.
Clicking the "Cancel" button ends the operation without restarting the slave apparatus.

Z-phase search @

3 1 Operation by the internal cormmand of the servo amplifier have been
" performed,

"~ The slave device will be restarted to reflect the parameter,

Apewou sure to execute it?

0K ] I Cancel
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12-13 Initialization and Adjustment of Settings

Analog Monitor Output Adjustment

SV2 Monitor(Y) P> Initialize and adjust(O) P> Analog Monitor Output Adjustment(O)

This function performs analog monitor output offset and gain adjustment.

"Analog Monitor Output Adjustment" dialog box

Analog monitor output adjustment (=23

Offzet adjustment | Gain adjus‘tment|

finalog monitor output offzet

Select the channel to Channel GHI -

be adjusted. —_ 2| Ay | Adjust the offset.

Monitor zighal  Internal command torque

Show the monitor
signal name set in

the selected channel.
OF

Analog monitor output adjustment (=23

Offzet adjustment | Gain adjustment

Analog monitor output gain

Select the channel to Channel GHI1 -J

be adjusted. . )
Ju Gain Wl A | \I\I Adjust the gain.

Show the monitor o

signal name set in Monitor signal  Internal command torque

T~

the selected channel.

Clicking the "OK" button closes the "Analog Monitor Output Adjustment" dialog box and ends the operation.

Analog Feedback Offset Adjustment

SV2 Monitor(Y) P> Initialize and adjust(O) P> Analog Feedback Offset Adjustment(C)

This function automatically adjusts the analog feedback input offset.

"Analog Feedback Offset Adjustment" dialog box

Analog feedback offset adjustment @

Auto adjustment

Before adjustment  After adjustment
Input offzet 0 [%] %]

I Auto adjustment execution I

Clicking the "Automatic adjustment" button, perform the analog feedback input offset automatic adjustment, the result
will be reflected in the "Analog input offset"(AFB_08).

Clicking the "OK" button closes the "Analog Feedback Offset Adjustment" dialog box and ends the operation.

For the details about the analog feedback control, please refer to "Chapter 11 ANALOG FEEDBACK CONTROL
FUNCTIONS", page 11-1.
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(¥4l Slave Apparatus Restart

SV2 Monitor(Y) P> Slave apparatus restart(E)

Other procedures| « Click " " " on the toolbar.

Restart servo amplifier.

Slave apparatus restart [E3m)

Resztart the slave apparatus.

[ Execute |I Cancel

Click the "Execute" button.

If restart succeeds, the message shown on the right appears.

If restart fails, the message shown on the right appears. If this happens,
check the cause of problem described in the message and then try
again.

SV2 Series Setting Soft (=)

.:0] Slave device restart completed.

SV2 Series Setting Soft B

Failed to restart the slave device.

|19

Slave equipment can be in the state below:
- The servo state is on.

Please check the setting above.

l The software reset is used for the slave machine restart from the SV2 series setting software. If a
warning appears, the restart may have failed, so check the reason.
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12-38

(Y& F] Servo Trace (Real-time/Batch)

SV2 Monitor(Y) P> Servo Trace(R) P> Real-time trace(R)
SV2 Monitor(Y) P> Servo Trace(R) P> Batch trace(B)

Other procedures| + Real-time trace : Click " 22 " on the toolbar.

« Batch trace

You can display graphically data.

: Click " ¥§ " on the toolbar.

There are two kinds of the batch trace in the servo trace, which are the real time trace reading out the data from the

servo amplifier in each sampling cycle, and in each control cycle, the data is buffered in the servo amplifier, the batch

trace reading out the data after the trigger condition is satisfied.

Servo trace (real-time)

This function performs sampling of data in an operating servo amplifier at real time, and then displays it as graph on

the trace screen.

Servo trace (batch)

Data is buffered in the internal memory of the servo amplifier. When the specified condition is met, it is read by the PC.

Trace can be executed without missing any data even in high-speed sampling period.

\. Point You cannot start multiple trace screens (servo trace (real-time), servo trace (batch)) at the same

time.

Names and functions of parts of servo trace

B Servo tracing (real-time tracing)
File(F) Edit(E) View(V) Commi(C) Help(H)

1 Position dev
2 Feedbacks.

< il »

Bit data

No Select
B1 SVON
B2 RDY

ad =il L e A @ Q-

10 pt

(avg 100.00m:

Number of data points 10144

Sampling data registration/
trigger setting area

Time chart display area
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12-15 Servo Trace (Real-time/Batch)

Register data for sampling and set up triggers.

Sampling data registration tab

e Sampling data registration/trigger settings data

Register data for sampling and specify whether to display waveform.

Register sampling data a

Word data

Item

Description

Mo Select
[¥] 1 Position dev...
[l 2 Feedbacks..

(Checkbox)

Waveform of data with its checkbox selected appears.

No.

Shows registration number of data for monitoring.

(Data content)

Shows content of data for monitoring.

During a trace, "Current value" appears in the title cell and current
value of each data also appear.
"*" appears when a bit data is ON, or "-" when it is OFF.

Selected value/current

value When trace stops, "Selected value" appears in the title cell and the
_‘ - ' value at the cursor display position also appears.
Blmat;c, Select.. AB Shows the difference in values at cursor A and cursor B.
% :; :;E‘(N For bit data, "---" appears.

< T r

Register sampling data | Trigger setting

Sampling data registration/modification method
» Double-click a cell you want to register or edit.
« After selecting a cell for registration or editing, press the key.

» Right-click a cell you want to register or edit. From the menu, select "Register/Edit(R)".

The following "Register sampling data" dialog box appears.

Register sampling data @

Data(D) IF’usmun deviation -]

Waveform color{Q) _

[C]Disp in logiclL)
[¥|Real time scaling(R)

Cancel

Item Function
Data Click the E button. From the pull-down menu, select data.

Clicking this button displays the "Color settings" dialog box. Select a color to use in time
Waveform color )
chart display area.

Selecting ( ) this checkbox enables word data to be displayed in logic format.

Selecting ( ) this checkbox automatically adjusts the display range in real time

Display in logic format

Real-time scalin
9 according to the current value (word data only).

\, Point

The maximum number of data that can be registered is two each for word data and bit data in
servo trace (real-time), or three each for word data and bit data in servo trace (batch).
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12-15 Servo Trace (Real-time/Batch)

Deleting a sampling data
- After selecting a cell you want to delete, press the key.

» Right-click a cell you want to delete. From the menu, select "Delete(D)".

Trigger settings tab

Use it to set up a trigger.

For servo trace (real-time)

Item Description

Sampling interval Specify a sampling period (10 to 5000ms).

For Servo trace (batch)

Trigger setting 5 x Item Description
Sampling periad = Sampling interval Specify afmpling period (125 to 8191875us).
o e Condition Click the = button. From the pull-down menu, select a trigger
Condiion@)(A&B <] condition.
TQ??:Q& Target Click the "= button. From the pull-down menu, select a trigger
Level(l) 500 5 Trigger target.
T?::f; Trigger | A Level |Specify a trigger level.
Objeci(s) settings Type |Click the = button. From the pull-down menu, select a type.
LevelE) |0 : Click the = button. From the pull-down menu, select a trigger
LA Trigger Target target.
sl B Level |Specify a trigger level.
D SR Type |Click the = button. From the pull-down menu, select a type.
Register sampling data | Trigger setting | Specify amount of data to collect after a trigger occurs.
Specify a percentage of the 1000 points of entire data as after

. trigger data.
Trigger | Data amount

o . Move the slider to change data amount.
position | after trigger

Moving it to the left increases the data amount, and moving it to the
right reduces the amount.

Also, you can enter the data amount ratio (%) directly.

Trigger type settings
You can select a mode for monitoring trigger.

=% EoR (=

Trgtype |SINGLE =| Data No. 0
SINGLE |
NORMAL

e Trigger type "SINGLE"

When a trigger occurs, the specified amount of data is traced and then trace automatically stops.

e Trigger type "NORMAL"

When a trigger occurs, the specified amount of data is traced and then trace automatically pauses.
When trace pauses, servo trace continues to monitor the servo amplifier while waiting for the next trigger.
When a trigger occurs again, the specified amount of data is traced and then trace pauses.

This state continues until trace is stopped.

[ "Stop trace", page 12-52
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e Time chart display area

This area shows a variety of information including waveform of data for monitoring.

Cursor B

Cursor A —_ -

Trigger point

Sampling

information

Cursors Aand B

Use a cursor to check the value of the selected location, or use the two cursors to check timing, response delay, etc.
To move a cursor, use the mouse to drag it.

To fine tune the position of a cursor, use cursor keys on the keyboard.

Trigger point
When you apply a trigger and then perform sampling, the triggered point appears.
You can use "Sampling information" to check the absolute position of the triggered point or the trigger date and time.

Sampling information display
Shows information about the displayed time chart.

TrigPoint : Triggered position”, date and time
A : Cursor A position”, date and time
B : Cursor B position*z, date and time
A-B : Distance between cursor A and cursor B, and time.

100pts/Div : Unit of currently displayed X grid*z(sampling count/Div) and average time(ms/Div)

*1 For position, beginning of data is considered as 0.
*2  The unit changes as the time axis is expanded or reduced. (Default value: 100pts/Div)
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12-15 Servo Trace (Real-time/Batch)

12-42

= "File(F)" menu

e Open file

Open servo trace data (SV trace file (*.str)).
From the menu, select "File(F)" P> "Open(O)" to open the "Open" dialog box and select an SV trace file.

Other procedures| « (Ctrl) + (O)
o

\.  Point Only servo trace data of the same type saved respectively in servo trace (real-time) and servo
trace (batch) can be opened. Data of a different type (real-time or batch) cannot be opened.

Save

Save servo trace unit by overwriting existing one.
From the menu, select "File(F)" P> "Save(S)". If this is the first time you save it, then the "Save As" dialog box
appears so that you can specify a file name to save the data.

Other procedures |« +
Save As

Save servo trace data by naming the file.
From the menu, select "File(F)" P> "Save As(A)". On the "Save As" dialog box, enter a file name and then click
"Save".

Save as CSV/TXT file

Save servo trace data as CSV or TXT file.
From the menu, select "File(F)" P> "Save As CSV/TXT(O)". On the "Save As" dialog box, enter a file name and then
save.

Exit servo trace

Exit servo trace
From the menu, select "File(F)" P> "Exit(X)". The "Servo trace" dialog box closes.
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= "Edit(E)" menu

e Find

Find single waveform sampled data.
Activate a waveform graph you want to find, then from the menu, select "Edit(E)" P> "Find(F)". The "Find" dialog box

opens.

Changing the waveform data you want to activate also changes the target for search.

Other procedures| « [Ctrl) +

. A&

Reference; Cursor A automatically moves to the location searched.

e If search target is a bit data

Find

Search mode(M) Rizing edge -

0.00

| Search Pre=-(F) ‘ [Search Nex1—>[ﬂ]‘

Item Description
Select a search mode from the pull-down menu.
Search mode Rise: Search OFF—ON change point.
Fall: Search ON—OFF change point.
[Search previous«] Search previous part (left side) from the point of cursor A.
[Search next—] Search next part (right side) from the point of cursor A.

e If search target is a word data

Find

Search mode(l) Wax value -

0.00

Search Pre=-{P) \ [Searcn Next—>[u}|

Item

Description

Search mode

Select a search mode from the pull-down menu.

Maximum value: Find maximum value of data.

Minimum value: Find minimum value of data.

Extremely large value: Find extremely large value of data.
Extremely small value: Find extremely small value of data.
Specified value: Select it when searching for specified value.

Specified value

Input is possible only when you have selected "Specified value" as the search mode.
Enter a value for the search.

[Search previous«]

Search previous part (left side) from the point of cursor A.

[Search next—]

Search next part (right side) from the point of cursor A.
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12-15 Servo Trace (Real-time/Batch)

12-44

e Combination search

Use combined conditions to find multiple sampled waveform data.

From the menu, select "Edit(E)" P> "Combination search(C)". The "Combination search" dialog box opens.

l Cursor A automatically moves to the location searched.

‘Combination Find B|t deViCe’S
AND - . .
Bit device’s search 4 combination search
ST_IEIEI o Device ON&CTJFF -
conditions % RDY g conditions
=] =
O a]
] ]
B 8 o
L . C__-1| Combination search
. (D), o
Word device’s _4 Selet] Devies [ Gond | wame Diszlayifommat | conditions of word
] Position devial < 10.00 Signed 32-bit DEC
search conditions [(Ssamn o=@ | [Sooch e =] [ close@) | device and bit device
Item Description

Bit device’s combination search

conditions

Select condition of bit device combinations as specified in search conditions.
AND: Find point where all bit device search conditions are met.

Bit device’s search

condition

OR: Find point when any one of bit device search conditions is met.
Select Devices with checkbox selected are searched.
Device Shows bit devices registered.
ON/OFF Specify status of bit device to search.

Combination search conditions of

word device and bit device

Select combination condition of bit device and word device as specified in search

conditions.

AND: Find point where all of device search conditions and word device search
conditions are met.

OR: Find point when any one of bit device search conditions or word device
search conditions is met.

Word device’s search

conditions

Select Devices with checkbox selected are searched.
Device Select a registered word device from the pull-down menu.
Specify search condition for word device.
=: Find point where the device value is equal to the comparative value.
Condition >: Find point where the device value is greater than the comparative value.
< Find point where the device value is smaller than the comparative value.
<>: Find point where the device value is not equal to the comparative value.
Value Specify a value to compare with word device.
Display format| Shows the display format of the registered device

[Search previous«]

Search previous part (left side) from the point of cursor A.

[Search next—]

Search next part (right side) from the point of cursor A.

[Close]

The "Combination search" dialog box closes.
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m Search next

Search next part (right side) from cursor A of active waveform graph.
If the "Search" dialog box appears, search using the conditions specified in the dialog box.
From the menu, select "Edit(E)" P> "Search next(N)" to start the search.

Other procedures | « (F3

m Search previous

Search previous part (left side) from cursor A of active waveform graph.
If the "Search" dialog box appears, search using the conditions specified in the dialog box.
From the menu, select "Edit(E)" P> "Search previous(F)" to start the search.

Otherprocedures| e (Shift]+ [ F3

= Jump to cursor A
From the menu, select "Edit(E)" P> "Jump(J)" P> "Cursor A(A)" to jump to cursor A.

Otherprocedures| o« | Ctrl J+[ A

o WA

= Jump to cursor B
From the menu, select "Edit(E)" P> "Jump(J)" P> "Cursor B(B)" to jump to cursor B.

Other procedures |+ (Ctrl ] +

o =B

= Jump to trigger position

From the menu, select "Edit(E)" P> "Jump(J)" P> "Trigger position(T)" to jump to trigger position.

Other procedures |« (Ctrl )+ (T)

o =T

= Jump to specified data number

From the menu, select "Edit(E)" P> "Jump(J)" P> "Specify data number(N)" to jump to specified data number.

Use the "Data number" text box on the right side of the toolbar to enter a data number.

Other procedures |+ (Ctrl ) +

\ Crata Ma. 9002
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12-15 Servo Trace (Real-time/Batch)

"View(V)" Menu

m Sampling data registration list

From the menu, select "View(V)" P> "Sampling data registration(R)". The "Sampling data registration” tab appears in
the sampling data registration/trigger setting area. Also, it is selected on the menu.

While the "Sampling data registration" tab appears, selecting "Sampling data registration(R)" hides the "Sampling
data registration" tab and clears the selection on the menu.

m Display trigger setting

From the menu, select "View(V)" P> "Trigger setting(G)". The "Trigger setting" tab appears in the sampling data
registration/trigger setting area. Also, it is selected on the menu.

While the "Trigger setting" tab appears, selecting "Trigger setting(G)" hides the "Trigger setting" tab and clears the
selection on the menu.

m Display settings

From the menu, select "View(V)" P> "Display settings(S)". The "Display settings" dialog box appears.
Use it to specify display of unit trace.

Other procedures » Right-click the display area of time chart. From the menu, select "Display settings(S)".

» Right-click a Sampling data name displayed in the right side of the time chart display area.

The display settings dialog box has three tabs: "Display range", "Scale", and "Common".
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e "Display range" tab

Display setting - Servo tracing (real-time tracing)

Display rares Scale | Common |

Devices list{W)

R
isible area®) |[Esreen disp areal)]

Split num(y)  Disp pos [Div]

isp rancs
Up Imte) 1538300 (2 Upimtqy 174

ord) device display set o logic mode (L)

Lo Imt(@) -163240(2

Gisp range

LeimiD) 163 L=

5 [Overison he sereent)

— Parallel layout in arealF)
[ Al devices ON/DFFiRY | [_#pply to all de vice s with same data lengthis) |
[ OK ] [ Cancel ] [ Update (&) ]
Item Description
Device list Shows a list of registered devices. Waveform of devices with their checkbox selected
appear.

[All devices ON/OFF]

Select or clear checkboxes of all devices.

Display word (double word)
device in logic format

Selecting the checkbox displays the waveform in logic format.
When bit device is selected, this checkbox cannot be selected.

Real-time scaling

Selecting this checkbox automatically adjusts the display range in real time according to
the current value (word device only).

Device display setting

Specify waveform display position in time chart display area.

[Display possible area]

Clicking this button sets the waveform display area to 0 to 100Div.
Legend display color:
White: Area where waveform of selected device is not displayed
Light blue: Area where waveform of selected device is not displayed on the screen
Blue: Area where waveform of selected device is displayed on the screen
Gray: Area where selected waveform out of the displayed portion on the screen
is not displayed

[Screen display area]

Clicking this button sets the waveform display area to the range specified by "Y(T!)Div"
on the "Common" tab.

Legend display color:

<Display range>

White: Area where waveform is not drawn
Gray: Area where waveform is drawn
<Display position>
White: Area where waveform of selected device is not displayed

Light blue: Area where waveform of selected device is displayed
Red: Division line

Display range

Specify the top and bottom of range of sampled data to display.

Number of divisions

If you set up a number of divisions, then a red division line appears in the legend.
Clicking a position in display automatically sets up the display position of waveform.

Display position

You can enter the top and bottom values to set up the display range.
The range for input is 0 to 100 Div and the top value must be greater than the bottom
value.

[Initialize display range]

Return the top and bottom values of display position to their defaults.

[Stack within screen]

Clicking this button displays all waveforms stacked.

[Stack within area]

Clicking this button displays all waveforms side by side.

[Apply same data size to all

Apply the same data size specified on the "Display range" tab to waveforms of all

devices] devices.
[OK] Update the settings and close the "Display settings" dialog box.
[Cancel] Cancel the settings and close the "Display settings" dialog box.
[Update] Update the settings without closing the "Display settings" dialog box.
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12-15 Servo Trace (Real-time/Batch)

12-48

e [Scale] tab

Display setting - Servo tracing (real-time tracing)

Display ranee Scale |

Common |

Drevice s list(w) Soale(S)
() Display ez scale interval(D)
ISVON (@ Selecting waveforms only Grid
4RDY () Hide
'
Soale within chart(:)
() Display
() Selecting waveforms anly
Scale shared within chart(H)
(@) Overlap display of scales
¥-axis display interval(E)
(7) Parallel display of scales 8 = Grid
[ ok ][ cancel || updatet
Item Description
Scale Specify whether to display or hide the scale on the left side of waveform.
Display Always display the scale.

Only when waveform is selected

Display scale only for waveform of selected device.

Hide

Do not display the scale.

Y-axis scale interval

Specify an interval between numbers displayed along the Y-axis.

[Apply to all waveforms]

Clicking this button applies the "Scale" settings to all waveforms.

Scale within chart

Specify scale to use inside the time chart.

Display

Always display the scale.

Only when waveform is selected

Display scale only for waveform of selected device.

Hide

Do not display the scale.

[Apply to all waveforms]

Clicking this button applies the "Scale within chart" settings to all waveforms.

Common scale within chart

Specify display method and interval for stacked scales.
This is a common setting for scales in all time chart display areas.

Display scales stacked

Display scale at the same relative position of all waveforms. When waveforms are
stacked, the waveform of selected device appears at the top. (Specify display
interval along the X-axis.)

Display scales side by side

Display each grid by shifting its scale.

Display interval along X-axis

Specify display interval of scale in chart.

[OK] Update the settings and close the "Display settings" dialog box.
[Cancel] Cancel the settings and close the "Display settings" dialog box.
[Update] Update the settings without closing the "Display settings" dialog box.
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e "Common" tab

Color

Eackgraund(Fl I
Chart(g) 1
Grid(G) E—
Characte rR)

Display setting - Servo tracing (real-time tracing) @
| Dizplay ranee I Scale | Common |
Size of lines(H) ¥ (Left/Right) Div v iUp/Down)Div  Trigeer line
) ) Display trigget line when
i Mum of gridsx) Mum of gridsCr) Zeleoting wor
MNss 22 2 47 - (double—ward) device in
the trigger condition .
@) Display
Hide
All thick lines % :
s pts/Dinf, ) rigger view pos
Bvisiey shadom h

Transparency(T) == ] [ #mite backeround (63 |[ Black backeround i) |
[ ok ][ cancet || updatews) |
Item Description
Line thickness Specify thickness of line of waveform to display.

All thin lines

Display all waveforms as thin lines.

Thick line only for selected

Use thick line only for waveform of selected device.

waveform
All thick lines Display all waveforms as thick lines.
Display shadow Display shadow at the area between the lower limit of display range and waveform.
. Specify the number of grids and unit of samplings using grids as unit, along the time axis
X(¢—)Div .
(horizontal).
. Specify the number of grids to use for the time axis (horizontal) of waveform display.
Number of grids .
Setting range: 10 to 100
ts/Di Select the number of sampling for 1Div(1 grid).
s/Div
P You can also change it using "View" P> "Time scale zoom in" or "Time scale zoom out".
Y(T1)Div Specify the number of grids for the vertical axis.

Number of grids

Specify the number of grids to use for the vertical direction of waveform display.
Setting range: 10 to 100

Perform display setting of trigger line of word device.

Trigger line L . o )
This is possible only when word device is set up at trigger.
Show Display trigger line.
Hide Hide trigger line.
Color Specify display color for non-waveform items.
Background Specify background color for area other than the waveform display area.
Chart Specify background color for inside of waveform display area.
Grid Specify color of grid in waveform display area.
Text Specify color of text in time chart display area.

[White background mode]

Use white as background of waveform display area, and automatically set color for all

waveforms.

[Black background mode]

Use black as background of waveform display area, and automatically set color for all

waveforms.

[OK] Update the settings and close the "Display settings" dialog box.
[Cancel] Cancel the settings and close the "Display settings" dialog box.
[Apply] Update the settings without closing the "Display settings" dialog box.
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m Display waveforms stacked

From the menu, select "View(V)" P> "Display waveforms stacked(O)" to display waveforms of all sampling data
stacked.

m Display waveforms side by side

From the menu, select "View(V)" P> "Display waveforms side by side(L)" to display waveforms of all sampling data
side by side in vertical direction.

m Time scale zoom in

From the menu, select "View(V)" P> "Time scale zoom in(U)" to expand the time axis (horizontal) of the waveform
display area.

Other procedures|  « (CAlt ) +(=)
- @

m Time scale zoom out

From the menu, select "View(V)" P> "Time scale zoom out(D)" to reduce the time axis (horizontal) of the waveform
display area.

Other procedures| = (Alt ]+ (<)
- Q

m Number of grids zoom in/out

Specify the number of grids in the vertical and horizontal directions of the waveform display area.

e Expand grids in vertical direction

From the menu, select "View(V)" P> "Number of grids zoom in/out(V)" P> "Vertical zoom in(T)" to expand grids (by
reducing the number of grids) in the vertical direction of the waveform display area.

Other procedures |« ((Ctrl ) +(T)

e Reduce grids in vertical direction

From the menu, select "View(V)" P> "Number of grids zoom in/out(V)" P> "Vertical zoom out(B)" to reduce grids (by
increasing the number of grids) in the vertical direction of the waveform display area.

Other procedures|  « ((Ctrl ) +( 1)

e Expand grids in horizontal direction

From the menu, select "View(V)" P> "Number of grids zoom in/out(V)" P> "Horizontal zoom in(R)" to expand grids (by
reducing the number of grids) in the horizontal direction of the waveform display area.

Other procedures|  « ((Ctrl ) +(=)

e Reduce grids in horizontal direction

From the menu, select "View(V)" P> "Number of grids zoom in/out(V)" P> "Horizontal zoom out(L)" to reduce grids
(by increasing the number of grids) in the horizontal direction of the waveform display area.

Other procedures |« (Ctrl ) +(<)
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m Display range zoom in/out

Specify the display range of the selected waveform.

e Expand display range

From the menu, select "View(V)" P> "Display range zoom in/out(K)" P> "Display range zoom in(T)" to expand (by
narrowing the display width) the display range of waveform.

Other procedures|  « (CAlt ) +(T)

e Reduce display range

From the menu, select "View(V)" P> "Display range zoom in/out(K)" P> "Display range zoom out(B)" to reduce (by
widening the display width) the display range of waveform.

Other procedures |« (CAlt ) +(1)

o Move display range up

From the menu, select "View(V)" P> "Display range zoom in/out(K)" P> "Display range up(U)" to move the display
range up without changing the display range width of waveform.

Other procedures|  +  (Shift) + (T

o Move display range down

From the menu, select "View(V)" P> "Display range zoom in/out(K)" P> "Display range down(D)" to move the display
range down without changing the display range width of waveform.

Other procedures| ~ +  (Shift) +( 1)

m Automatic adjustment of display range

From the menu, select "View(V)" P> "Auto adjust display range(Q)" to optimize the display range of the selected
sampling data to match the waveform.

\ Point  You can optimize just word sampling data.

m Display cursor

Display cursor at waveform display area.
By setting up a cursor at the waveform display area, you can display each cursor point’s value and, date and time as
well as distance between cursor A and cursor B, at the sampling information display area.

e Hide cursor

From the menu, select "View(V)" P> "Cursor(R)" P> "Hide cursor(N)" to hide the cursor.
Other procedures |« T

e Display cursor

From the menu, select "View(V)" B> "Cursor(R)" P> "Display cursor(V)" to display cursor A and B.

Other procedures |« ]
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e Select cursor A

From the menu, select "View(V)" P> "Cursor(R)" P> "Select cursor A(A)" to select cursor A.
Other procedures |« Hg

e Select cursorB

From the menu, select "View(V)" P> "Cursor(R)" P> "Select cursor B(B)" to select cursor B.
Other procedures | « Hg

e Select cursors A&B.

From the menu, select "View(V)" P> "Cursor(R)" P> "Select cursors A&B(C)" to select cursors A and B.

Other procedures| - Hiy

"Communication(C)" Menu

m Start trace

Start trace of registered sampling data.
From the menu, select "Communication(C)" P> "Start trace(S)" to start communication with PLC and trace of
registered sampling data.

Other procedures |
*

m Stop trace

From the menu, select "Communication(C)" P> "Stop trace(E)" to stop the trace.

Other procedures |« (Shift) + (F5)
s

m Pause trace

From the menu, select "Communication(C)" P> "Pause trace(l)" to suspend the trace. To resume trace, select "Pause
trace(l)".

Other procedures |«
* "

\. Point The trace can be started when the SV2 series setting software is being monitored.
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"Help(H)" Menu

m Display user manual

From the menu, select "Help(H)" P> "User manual(H)" to display the PDF manual of servo trace.

Other procedures |«

m Display servo trace version information

From the menu, select "Help(H)" P> "Version information(A)" to display the "Version information" dialog box of servo
trace.
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y:.%% B Parameter List

For the SV2 series, the parameter displayed in the SV2 series setting software/KV-XH setting tool can be set by level.

The following display levels are available:

+ "Basic"
+ "Basic + Extend"
« "All" (Basic + Extend + Special)

For the change of the display level according to the SV2 series setting software/KV-XH setting tool, please refer to the
following manual.
1] "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1
[ KV-XH16ML/XH04ML User's Manual

m System-related parameters

Control
E o Set value: Mechatrolink mode
Parameter| 9 1 Description Contents Default| Parameter | S | © | @
- name . Sl a3
© [Unit] No. =2l 9| T
(S} [ -
g & ¢
*Absolute position |Set up whether to configure the 0: ABS 002H
SYS_01 | Basic system 2 absolute position system or not 1 INC 1 (8 to 11 bits) Yes| Yes | Yes
¥ P ¥ |20 1tunABS
*Encoder Set up the number of encoder
SYS_02 | Basic | frequencydivision °”tp|‘.‘ft. p“'sﬁs °“r:p“t by the servo fl_géo“%m 2048 2212'; Yes | Yes | Yes
output pulse amplifier when the servo motor  |[l ev] (2 words)
rotates 1 turn.
SYS_03 | Basic Regenerative ) Set up the capacity (W) qf an 0 to amplifier capacity 0 600H Yes | Yes | Yes
resistor capacity external regenerative resistor. [10W] (1 word)
SYS_04 | Basic Re_generative Set up the resistance yalue (mQ)of 0 to 65535 0 603H Yes | Yes | Yes
resistor value an external regenerative resistor.  |[10mQ] (1 word)
.. | "Motor rotation Set up the motor positive rotation |0: CCW 000H
SYS_05 | Basic| iaction direction. 1. cw 0 (010 3bits) | eS| Yes| Yes
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
*2 When using with the KV-XH16ML/XHO04ML, please use "0:ANS" or "1:INC". It will not function normally if changed.
*3 When used together with KV-XH16ML/XHO4ML, use the series with the defaults. Otherwise, the unit cannot

work properly.

m Position-related parameters

Control
§ Set value: Mechatrolink mode
15 Parameter N c
Parameter | @ *q Description Contents Default| Parameter | § (o | @
= name y L3
© [Unit] No. = 9| T
(8] ?lals
g e
The position command
(movement) is converted into an
POS 01 | Basic Electric gear electric gear ratlo_(EIectrlc gear 1 to 1073741824 4 20EH Yes| - | -
- numerator numerator /Electric gear (2 words)
denominator) before operating the
servo motor.
The position command
(movement) is converted into an
.. | "Electric gear electric gear ratio (Electric gear 210H .
POS_02 | Basic denominator numerator /Electric gear 110 1073741824 1 (2 words) Yes
denominator) before operating the
servo motor.
Output the INPOS signal when 0to 1073741824 522H
POS_03 | Basic |INPOS range the absolute value of the position |(CMD_PLS or 25 (2 words) Yes| - | -
deviation is less than set value. ENC_PLS)
0: PosDeviation =<
INPOS range
) 1: (PosDev =<
POS_04 | Extend | *INPOS timing Set up the time to output the INPOS) & cmd 0 207H lves| - | -
INPOS signal. 7 (12 to 15 bits)
after flt=0
2: (PosDev =<
INPOS) & cmd=0
Output the NEAR signal when the |0 to 1073741824 524H
POS_05 |Extend | NEAR range absolute value of the position (CMD_PLS or 25 (2 words) Yes| - | -
deviation is less than set value. ENC_PLS)
e .. | Set up the unit of the INPOS 0: CMD_PLS 2DOH ol
POS_06 | Special | "INPOS,NEAR unit range and NEAR range. 1: ENC_PLS 0 (0 to 3 bits) Yes
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*2

during full closed control. Otherwise, the unit cannot work properly.
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m Speed-related parameters

Control
E' Parameter Set value: Mechatrolink mode
Parameter | ooy Description Contents Default| Parameter | § | © g
® [Unit] No. 19| 5
(8] [ -
8 N |-
Set up the acceleration time
relative to the speed command.
VEL_01 | Basic Speed °°"tf°' Set up the time required for the 0 to 10000 0 305H - |Yes| -
accelerate time [ms] (1 word)
servo motor to reach the max
speed from the stop status.
Set up the deceleration time
relative to the speed command.
VEL_02 | Basic Speed contr_ol Set up the time required for the 0 to 10000 0 306H - |Yes| -
decelerate time [ms] (1 word)
servo motor to reach the stop
status from the max speed.
Output the speed match (VCMP)
signal when the absolute value of
VEL_03 | Basic | Speed match range | the difference between the motor Ot_o _1100 10 503H - |Yes| -
: [min™'] (1 word)
speed and command speed is less
than the set value.
VEL 04 |Basic Speed limit during | Set up the speed limit during 0 t_o _110000 10000 407H R - | Yes
trq control torque control. [min™'] (1 word)
Output the ZSP signal when the
VEL_05 |Extend gero s_peed motor speed is less than the set 0 to 1 0000 20 502H Yes| Yes| Yes
etection range value [min™'] (1 word)
*Maximum motor . 0 to 65535 316H
VEL_06 |Extend speed Set up the maximum motor speed. [min] 10000 (1 word) Yes | Yes| Yes
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
m Torque-related parameters
Control
E Parameter Set value: Mechatrolink mode
Parameter | — Description Contents Default| Parameter | § | © g
® [Unit] No. 8| 5
(8] -
g N |~
TRQ_01 | Basic | P-torque limit 1 Set up the forward torque limit. g,/z;) 800 800 (148;':(1) Yes | Yes | Yes
TRQ_02 | Basic |N-torque limit 1 Set up the reversal torque limit. g%f? 800 800 (148\/?;':(’) Yes | Yes | Yes
Set up the acceleration time
relative to the torque command.
.| Torque command . . 0 to 10000 4DOH
TRQ_03 | Basic accelerate time Set up the time required to reach [ms] 0 (1 word) - - | Yes
the max. torque from torque
command = 0.
Set up the deceleration time
relative to the torque command.
TRQ_04 | Basic Torque com_mand Set up the time required to reach 0 to 10000 0 4D1TH - - | Yes
decelerate time i [ms] (1 word)
torque command = 0 from the max.
torque.
0: Only TrgLim1 is
valid
1: TrgLim2 is valid
. - (P/NTL)
TRQ_05 |Basic :;?#: d'JE"'t Set up the method to limit torque.  |2: TLIM is valid 2 o f'on';itS) Yes | Yes | Yes
3: TLIMis valid
(P/NTL)
4: TrgLim2 & TLIM
are valid (P/NTL)
Set the forward torque limit when 0 to 800 404H
TRQ_06 |Extend | P-torque limit 2 the internal torque limit (expansion) [%] 100 (1 word) Yes | Yes | Yes
is set to valid. °
Set the reversal torque limit when
TRQ_07 |Extend | N-torque limit 2 the internal torque limit (expansion) ?D/t? 800 100 (14\?v50|:d) Yes | Yes | Yes
is set to valid. °
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*2
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A-4

m Tuning-related parameters

> Control
s Parameter Set value: Mechatrolink| mode
Parameter | 9 * Description Contents Default| Parameter | S | 5 | @
- name o 2|3
© [Unit] No. = o | T
(&} 21 &| 6
o |®|F
P g ’ : 0: Manual tuning 170H
TUN_O1 | Basic | *Tuning mode Set up the method to adjust gain. 1: Auto tuning 1 (0 1o 3 bits) Yes|Yes| -
. Set up the proper value for
TUN_02 | Basic ﬁaustootxgéng mechanical system rigidity when |0 to15 5 ® t;712|-l|)its) Yes | Yes
P using auto tuning.
Set up the ratio of load inertia
. | Auto tuning moment level (size) of the 1: Low load 170H
TUN_03 | Basic load level mechanical system when using 2: High load 1 (12 to 15 bits) Yes|Yes| -
auto tuning.
Position control Set up the gain of the position 10 to 20000 102H R R
TUN_04 | Extend gain control loop. [0.1/s] 300 (1 word) Yes
. | Set up the gain of the speed 10 to 20000 100H R
TUN_O05 |Extend | Speed control gain control loop. [0.1HZ] 300 (1 word) Yes | Yes
Speed integral time | Set up the integral time constant of | 15 to 51200 101H R
TUN_06 | Extend constant the speed control loop. [0.01ms] 2666 (1 word) Yes| Yes
Set the time constant of the low-
Torque cmd low- ) 0 to 65535 401H
TUN_O07 |Extend . pass filter towards the torque 100 Yes|Yes | Yes
pass filter command. [0.01ms] (1 word)
. ... | Set up the ratio of load inertia
TUN_08 |Extend ﬁi?,[?e(ftload inertia moment relative to servo motor 9,}0 20000 100 11 O3o|:d Yes|Yes | Yes
inertia moment. (%] (1 word)
Feed forward Set up the gain for feed forward 0 to 100 109H
TUN_09 | Extend gain compensation. [%] 0 (1 word) Yes| - | -
Feed forward low- | Set up the low-pass filter for feed |0 to 6400 10AH
TUN_10 | Extend pass filter forward compensation. [0.01ms] 0 (1 word) Yes| - | -
Position control Set up the gain of the position control | 10 to 20000 106H R R
TUN_11 | Extend gain 2 loop. Enabled at Gain 2. [0.1/s] 400 (1 word) Yes
Speed control gain | Set up the gain of the speed control | 10 to 20000 104H R
TUN_12 | Extend| ; loop. Enabled at Gain 2. [0.1Hz] 400 (1word) | Yes|Yes
! ; Set up the integral time constant of
Speed integral time 15 to 51200 105H
TUN_13 |Extend constant 2 tgsiﬁpzeed control loop. Enabled at [0.01ms] 2000 (1 word) Yes|Yes| -
Set the constant of the low-pass
TUN_14 |Extend Tgrstlu%t(ér:lg low- filter towards the torque command. ?0t816r§§]35 100 (143\,20':(1) Yes|Yes | Yes
P Enabled at Gain 2. :
Gain switching time | Set up the switching time from 0 to 65535 131H R R
TUN_15 | Extend 1 Gain 1 to Gain 2. [ms] 0 (1 word) Yes
Gain switching time | Set up the switching time from 0 to 65535 132H R R
TUN_16 | Extend 2 Gain 2 to Gain 1. [ms] 0 (1 word) Yes
Set up the time until the gain
Gain switching begins to change after the 0 to 65535 135H R R
TUN_17 | Extend waiting time 1 condition has been established to |[ms] 0 (1 word) Yes
switch from Gain 1 to Gain 2.
Set up the time until the gain
Gain switching begins to change after the 0 to 65535 136H oL
TUN_18 | Extend waiting time 2 condition has been established to |[ms] 0 (1 word) Yes
switch from Gain 2 to Gain 1.
. . Set up whether to use auto gain 0: Not used 139H
TUN_19 |Extend | Auto gain switch switch. 1 Used 0 (010 3 bits) Yes| - -
0: INPOS is ON
1: INPOS is OFF
2: NEARis ON
Auto gain switch ) . - 3: NEARis OFF 139H
TUN_20 |Extend condition Set up the auto gain switch condition. 4 Command pulse 0 (410 7 bits) Yes| - -
is OFF
5: Command pulse
is ON
Set up whether to use the auto
Auto notch filter 1 | adjustment function for the 1-notch |0: Disable 460H
TUN_21 | Extend auto adjustment filter when performing the tuning 1: Enable 1 (8 to 11 bits) Yes| Yes | Yes
function.
Set up whether to use the auto
Auto notch filter 2 | adjustment function for the 2-notch |0: Disable 466H
TUN_22 | Extend auto adjustment filter when performing the tuning 1: Enable 1 (0 to 3 bits) Yes | Yes | Yes
function.
Mechanical Set up whether to use the 0: Not used 408H
TUN_23 | Extend analyzer notch filter | mechanical analyzer notch filter. 1: Used 0 (0 to 3 bits) Yes| Yes| Yes
- Set up whether to use the auto 0: Not used 408H
TUN_24 |Extend | Auto notch filter 1 notch filter 1. 1- Used 0 (810 11 bits) Yes|Yes | Yes
. Set up whether to use the auto 0: Not used 416H
TUN_25 |Extend | Auto notch filter 2 notch filter 2. 1- Used 0 (010 3 bits) Yes|Yes | Yes
.1 | Manual notch filter |Set up whether to use the manual |0: Not used 416H
TUN_26 | Special | ¢ notch filter 1. 1. Used 0 (4107 bits) | TeS|Yes|Yes
.1 | Manual notch filter |Set up whether to use the manual |0: Not used 416H
TUN_27 | Special| notch filter 2. 1. Used 0 (810 11 bits) | YeS| Yes| Yes

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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> Control
6 Set value: Mechatrolink| mode
> Parameter A
Parameter | & *q Description Contents Default| Parameter | S |5 | o
2 name . S Bl s
© [Unit] No. =)\ 9| T
o |?|F
TUN_28 |Extend Mechanical analyzer |Set up the frequency for the‘ 50 to 5000 5000 409H Yes | Yes | Yes
notch filter frequency | mechanical analyzer notch filter. [Hz] (1 word)
Mechanical analyzer | Set up the Q value for the 50 to 1000 40AH
TUN_29 | Extend notch filter Q value | mechanical analyzer notch filter. [0.01] 70 (1 word) Yes| Yes | Yes
Mechanical analyzer | Set up the depth for the 0 to 1000 40BH
TUN_30 | Extend notch filter depth mechanical analyzer notch filter. [0.001] 0 (1 word) Yes| Yes | Yes
Auto notch filter 1 | Set up the frequency for the auto |50 to 5000 40CH
TUN_31 | Extend frequency notch filter 1. [Hz] 5000 (1 word) Yes| Yes | Yes
Auto notch filter 1 | Set up the Q value for the auto 50 to 1000 40DH
TUN_32 |Extend| o \ajye notch filter 1. [0.01] 70 (1word) | Yes|Yes|Yes
Auto notch filter 1 | Set up the depth for the auto notch |0 to 1000 40EH
TUN_33 | Extend | o ih filter 1. [0.001] 0 (1word) | Yes|Yes|Yes
Auto notch filter 2 | Set up the frequency for the auto |50 to 5000 417H
TUN_34 | Extend frequency notch filter 2. [Hz] 5000 (1 word) Yes| Yes | Yes
Auto notch filter 2 | Set up the Q value for the auto 50 to 1000 418H
TUN_35 | Extend| o \ajue notch filter 2. [0.01] 70 (1word) | Yes|Yes|Yes
Auto notch filter 2 | Set up the depth for the auto notch |0 to 1000 419H
TUN_36 | Extend| nth filter 2. [0.001] 0 (1word) | Yes|Yes Yes
.1 | Manual notch filter |Set up the frequency for the 50 to 5000 41AH
TUN_37 | Special 1 frequency manual notch filter 1. [Hz] 5000 (1 word) Yes | Yes | Yes
.| Manual notch filter 1 | Set up the Q value for the manual |50 to 1000 41BH
TUN_38 | Special| " Vaiye notch flter 1. [0.01] 70 (1word) | Yes|Yes|Yes
.| Manual notch filter |Set up the depth for the manual 0 to 1000 41CH
TUN_39 | Spedial | 1" 4o 0th notch filter 1. [0.001] 0 (1word) | Yes|Yes|Yes
.1 | Manual notch filter |Set up the frequency for the 50 to 5000 41DH
TUN_40 | Special 2 frequency manual notch filter 2. [Hz] 5000 (1 word) Yes| Yes | Yes
.1 | Manual notch filter 2 | Set up the Q value for the manual |50 to 1000 41EH
TUN_41 | Special| o yalue notch filter 2. [0.01] 70 (1word) | Yes|Yes|Yes
.| Manual notch filter |Set up the depth for the manual 0 to 1000 41FH
TUN_42 | Spedial |5 4001 notch filter 2. [0.001] 0 (1word) | Yes|Yes|Yes
s Set up the integral time constant of the
TUN_43 | Special Eﬁ]se'té%m;?;i%ral position control loop. ?Oti)n?g]o 00 0 (11\1,\1'2: d) Yes| - -
Normally, this does not need to be set. ’
Secondary torque | Set up the frequency for the secondary
TUN_44 | Special  command torque command. [1"?;)] t0 5000 5000 (148\/';1) Yes | Yes | Yes
Filter frequency Normally, this does not need to be set.
Secondary torque Set up the Q value for the secondary 50 to 100 410H
TUN_45 | Special | command filter torque command filter. [0.01] 50 (1 word) Yes |Yes | Yes
Q value Normally, this does not need to be set. ’
0: Internal
command torque
. ) : Internal
: Set up the condition to automatically
TUN_46 |Special ,(L:\grt]ct)rglrg\?vci)tglr?n switch to proportional control. 2 Zocr::]enlqeira]g Osr[])eed 4 © tLOC? ll;'its) Yes|Yes| -
Normally, this does not need to be set. | 5. o
3: Position
deviation
4: Unavailable
Set up the internal command torque
.|| P change value to automatically switch to 0 to 800 10CH
TUN_47 | Special command torque proportional control. [%] 200 (1 word) Yes|Yes| -
Normally, this does not need to be set.
Set up the internal command torque
.| |P change speed to automatically switch to 0 to 10000 10DH
TUN_48 | Special command speed proportional control. [min'1] 0 (1 word) Yes|Yes| -
Normally, this does not need to be set.
Set up the acceleration to automatically
TUN_49 | Special K&lﬁgg}eﬁ on switch to proportional control. ?n;[lc:]?%(/)soloo 0 (11 evi'jd) Yes|Yes| -
Normally, this does not need to be set.
Set up the position deviation value to
.| P change position |automatically switch to proportional |0 to 10000 10FH B
TUN_50 | Special | 4o Giation control. [CMD_PLS] 0 (1word) | Yes|Yes
Normally, this does not need to be set.
Friction Set up whether to use the friction .
TUN_51 | Special | compensation compensation function. (1): Ugégsed 0 (12 tAcf)O?gibits) Yes|Yes| -
function Normally, this does not need to be set. | -
. | Friction Set up the friction compensation gain. |10 to 1000 121H R
TUN_52 | Special compensation gain | Normally, this does not need to be set. |[%] 100 (1 word) Yes | Yes
.. | Friction Set up the friction compensation gain 2. |10 to 1000 122H R
TUN_53 | Special compensation gain 2| Normally, this does not need to be set. |[%] 100 (1 word) Yes | Yes
i Set up the friction compensation
TUN_54 | Special Egg#%?eﬂpps coefficient. ﬁ,}? 100 0 (113\/::’)': d) Yes|Yes| -
Normally, this does not need to be set. |'”°
_— Set up the friction compensation
TUN_55 | Special Frlct|on_ cmps freq frequency correction. ~10000 to 10000 0 124H Yes|Yes| -
correction ) [0.1HZz] (1 word)
Normally, this does not need to be set.
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-6

> Control
6 Set value: Mechatrolink| mode
> Parameter A
Parameter | & *q Description Contents Default| Parameter | S |5 | o
2 name . S Bl s
© [Unit] No. =)\ 9| T
o |?|F
_— . Set up the friction compensation gain
TUN_56 | Special Egﬁgocgcfpps 9ain | correction. [10/'[? 1000 100 (11 3\2‘: d) Yes | Yes
Normally, this does not need to be set. |'”°
. Set up whether to use the model .
TUN_57 | Special gllo%??cl)lfollowmg following control function. (1)1 Bgégsm 0 © tj)4g l;its) Yes| - -
Normally, this does not need to be set. | "~
.1 | "Model following Set up the model following control type. | 0:  Type 1 14FH R R
TUN_58 | Special control type Normally, this does not need to be set. |1: Type 2 1 (0 to 3 bits) Yes
.1 | Model following Set up the model following control gain. | 10 to 20000 141H _ B
TUN_59 | Special control gain Normally, this does not need to be set. |[0.1/s] 500 (1 word) Yes
Set up the model following control gain
TUN_60 | Special Mac;gecl of?rlé%‘:/ ctrl correction. [500(1)0}0] 2000 1000 (113\,20|:d) Yes| - -
9 Normally, this does not need to be set. e
" Set up the forward model following
TUN_61 | Special | -Model Folowing. | conyry pias. ?Otﬁ’n) ?000 1000 (11 a3n W |Yes| - | -
Normally, this does not need to be set. e
. Set up the reversal model following
TUN_62 | Special| h-ModeLIoIowing | cnyro s, Pot‘;o) ?000 1000 (111‘(‘)';' b |Yes| - | -
Normally, this does not need to be set. e,
. Set up the model following control
TUN_63 | Special ’|\:/||? (é(e;l rTf]oIIowmg ctrl speed feed-forward compensation. ?Ot?; ?OOO 1000 (11 3\,70': d) Yes| - -
P Normally, this does not need to be set. e
.| Model following Set up the model following control gain 2. | 10 to 20000 148H R R
TUN_64 | Special control gain 2 Normally, this does not need to be set. | [0.1/s] 500 (1 word) Yes
Set up the model following control gain
TUN_65 | Special Mac;g%()f?rlila%\{vzctrl correction 2. ?00(130}% 2000 1000 (11 a%': d) Yes| - -
g9 Normally, this does not need to be set. e,
Set up whether to use model following
.1 | Model following control and speed/torque feed-forward |0: Not used 140H _ B
TUN_66 | Special control FF together. 1: Used 0 (12 to 15 bits) Yes
Normally, this does not need to be set.
Set up the status of the vibration
. . suppression function. 0: Not used
TUN_67 | Special \s/t:brartclaosr;ion It is used to suppress the transient low- | 1: Enable (1 point) 0 “ t2)4$|;its) Yes| - -
PP frequency 1 to 100Hz vibrations which |2: Enable (2 point)
occur after the operation.
Vibration Set up whether vibration suppression .
TUN_68 | Special | suppression auto | auto adjustment function is used or not (1)1 E:]s:;;e 1 ® tclﬁ?l-li)its) Yes| - -
adj when performing the tuning function. :
Set up the 1-vibration suppression
.| 1-Vibration frequency. 10 to 2500 145H oL
TUN_69 | Special suppression freq A | Itis no necessary to set when using the |[0.1Hz] 500 (1 word) Yes
automatic adjustment function.
Set up the 1-vibration suppression
._1| 1-Vibration frequency. 10 to 2500 146H
TUN_70 | Special suppression freq B | Itis no necessary to set when using the |[0.1Hz] 700 (1 word) Yes| - °
automatic adjustment function.
.| 2-Vibration Set up the 2-vibration suppression 10 to 2000 14AH R R
TUN_71 | Special suppression freq frequency. [0.1HZz] 800 (1 word) Yes
.| 2-Vibration Set up the 2-vibration suppression 10 to 1000 14BH R R
TUN_72 | Special suppression correct | correction. [%] 100 (1 word) Yes
Set up the status of the anti-resonance
. control function. .
TUN_73 |Special écr)\rt]trlgsonance It is used when the continuous (1)1 Ugégsed 0 © tl)s??lgits) Yes|Yes| -
100~1000Hz vibrations that occur ’
when gain is taken up is suppressed.
. Set up whether anti-resonance control |,. .
TUN_74 | Special ,;-\(rj\_tlz-sriarz:r%ntrol adjustment function is used or not ?: E;S:t?llee 1 4 t1)6$ %its) Yes|Yes| -
! when performing the tuning function. )
. Set up the anti-resonance frequency.
TUN_75 |Special ﬁgtlureeﬁgnance Itis no necessary to set when using the [1001ta22]0000 1000 (11 \?v1o|:d) Yes|Yes| -
q Y automatic adjustment function. ’
: Set up the intensity for the anti-
TUN_76 | Special Agitﬁ'z;ejr?gcat?fr? resonance control function. [10}? 1000 100 (11 SV%T d) Yes|Yes| -
9 Normally, this does not need to be set. °
Set up the intensity for the anti-
._ | Anti-resonance resonance control function. 0 to 300 163H
TUN_77 | Special damping gain 1 Itis no necessary to set when using the |[%] 0 (1 word) Yes|Yes| -
automatic adjustment function.
. ) . Set up the filter time constant for the
TUN_78 | Special égrt];;iscmer time anti-resonance control function. Ea%g?ntg] 1000 0 (11 \?vtlj d) Yes|Yes| -
P Normally, this does not need to be set. .
. ) . Set up the filter time constant for the
TUN_79 | Special ﬁgﬁ';{gscf#,t er time anti-resonance control function. Ea%g?nt(s)] 1000 0 (11 sv?)t' d) Yes|Yes| -
P Normally, this does not need to be set. :
. When the anti-resonance control function
TUN_80 | Special ﬁ;rt]:rieﬁonz;ril:g is applied, it is used especially when the ?D/t? 1000 0 ( 113,%': d) Yes|Yes| -
Ping g vibration occurs by other high frequency. |'”°

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-1 Parameter List

> Control
s Parameter Set value: Mechatrolink| mode
Parameter | *q Description Contents Default| Parameter | S |5 | o
2 name . S Bl s
© [Unit] No. =)\ 9| T
o |?|F
. . . If the vibration is small, the vibration
TUN_81 |Special (Fi{;rg;w\;ﬁgt;/]lbratlon detection sensivitity of the anti-resonance [10'[?0? ?00 400 (15\?\,%';' d) Yes | Yes
control function will be adjusted. R
Set up the allowable overshoot when
.| Overshoot performing the tuning function with |0 to 100 561H
TUN_82 | Spedial| yotection level the ratio relative to the INPOS range. | [%] 100 (1word) | eS| Yes|Yes
Normally, this does not need to be set.
The control method of the speed
ol control loop is set based on the Pl |0: PI 10BH
TUN_83 | Special | *I-P control control and I-P control. 1:1-P 0 (4 to 7 bits) Yes Yes| -
Normally, this does not need to be set.
Set up the speed control mode for 0: Speed control
TUN_84 |Spedial Speed control the host controller when controlling 1+ Pos control at 0 170H_ = Ves| -
mode the speed. host controller (4 to 7 bits)
Normally, this does not need to be set.
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
m Alarm-related parameters
> Control
° Parameter Set value: Mechatrolink mode
Parameter 8 *q Description Contents Default| Parameter S|lo| e
2 name . 23| 3
< [Unit] No. £ 3| T
o 8 S|
o =
s OFF and G1 Set up the stop mode when the 0: Dynamic brake 001H
*Servo an servo is OFF and the G1 alarm 1: Free after dynamic
ALM_01 | Extend alarm stop mode | occurs as well as the status after brake stop 0 (0 to 3 bits) Yes | Yes | Yes
performing a stop. 2: Free
0: Stop by command
speed 0
. 1: Same setting as
ALM_02 |Extend iitilg;m stop asg t"l:]potssu?tsop mode when the G2 Servo OFF 1 “ t% 07B Eits) Yes|Yes| -
’ 2: Follow the setting of
G2 alarm stop mode
(ext.)
0: Same setting as
Servo OFF
1: Same setting as Servo
Set up the stop mode when the G2 OFF after decel stop
alarm occurs. by setting trq A
*G2 alarm stop This is enabled only when "*G2 2: Free after decel stop 00AH
ALM_03 | Extend mode (ext.) alarm stop mode" is set to "2: by setting trq 1 (0 to 3 bits) Yes|Yes| -
Follow the setting of G2 alarm stop |3: Same setting as Servo >
mode (ext.)". OFF after decel stop T
by setting time )
4: Free after decel stop g
by setting time g
0: Same setting as x
Servo OFF
1: Same setting as
Servo OFF after decel
stop by setting trq
*FSTOP stop Set up the stop mode when Forced | 2: Free after decel stop 00AH R
ALM_04 | Extend mode"3 stop is set to ON. by setting trq 1 (4 to 7 bits) Yes| Yes
3: Same setting as Servo
OFF after decel stop
by setting time
4: Free after decel stop
by setting time
0: Same setting as
Servo OFF
1: Servo lock after decel
L h s h de when th stop by setting trq 001H
*Limit switch stop et up the stop mode when the 2: Free after decel stop _
ALM_05 | Extend mode limit switch is set to ON. by setting trq 1 (4 to 7 bits) Yes| Yes
3: Servo lock after decel
stop by setting time
4: Free after decel stop
by setting time
Set up the torque value when the
ALM_06 |Extend %:TEO” stop G2 alarm occurs, or Forced stop/ g,/t? 800 800 ( 143?)': d) Yes|Yes| -
a the limit switch is set to ON. °
Common Set up the deceleration stop time when
ALM_07 |Extend |decelerate stop the G2 alarm occurs, or Forced stop/ 0 to 10000 0 30AH Yes|Yes| -
’ P [ms] (1 word)
time the limit switch is set to ON.
*Low battery Set up how an alarming/warning 0: Alarm 008H
ALM_08 | Extend voltage occurs when the battery voltage is low. | 1: Warning 0 (0 to 3 bits) Yes| Yes  Yes
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*2
*3
*4
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A-1 Parameter List

> Control
° Parameter Set value: Mechatrolink mode
Parameter| * Description Contents Default| Parameter | S | 5 | @
2 name - S|8|5
© [Unit] No. =1l 90| T
o 8| &| .o
o =
Deviation Set up the set value to detect the
: " "position deviation excessive warning |10 to 100 51EH _ _
ALM_09 | Extend E’;‘;‘?SS'VE waring (900)" with the ratio relative to the [%] 100 (1 word) Yes
"deviation excessive alarm level".
Deviation The "position deviation excessive
h alarm (D00)" occurs when the 1to0 1073741823 520H .
ALM_10 | Extend excessive alam | zhsoiute value of the position [CMD_PLS] 5242880 | (>words) | YeS
deviation is more than the set value.
Set up the ratio for the tine to
" detect an overload warning relative |1 to 100 52BH
ALM_11 | Extend | Overload warning to the tine to detect an overload %] 20 (1 word) Yes | Yes | Yes
alarm.
* Set up the detection level for the
ALM_12 | Extend Egtseecfigr %tverload "overload (maximum continuous [109]'[0 100 100 (153\,%;'1) Yes | Yes | Yes
9 load) alarm (720)". °
o | : . Set up whether to use the warning |0: Detect 008H
ALM_13 | Special| *Warning detection detection function. 1: Not detect 0 (8 to 11 bits) Yes | Yes | Yes
When the position deviation is
; more than the set value with Servo
ALM_14 | Special | DSV eXcesse alm o, the "excessive position [1&&50;{78‘51823 5242880 (25\335 o |Yes| - | -
deviation at servo ON 1 (D01)" -
alarm occurs.
; Set up the ratio relative to the set
ALM_15 | Special g%leaxtcse\sl%ﬁ Wam | value to detect the deviation [109]'[0 100 100 (155v%|:d) Yes| - -
excessive alarm at servo ON. °
L Control the speed using the set
ALM_16 |Special (S);')\‘eed limit at servo value when the position deviation %%11(])000 10000 (153\’%':(1) Yes| - -
exists with Servo ON.
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
m Other parameters
> Control
° Parameter Set value: Mechatrolink mode
Parameter| & * Description Contents Default| Parameter | 5 o
] name : 218| 3
& [Unit] No. 2lg| 8
g & 8
Set up the time until the motor is
_ powered off status after outputting
OTH_01 |Extend g(?(gle:fgrggla time the electromagnetic brake %Bomssc]) 0 (153/%':1) Yes | Yes| Yes
Y command (brake operation) while
the servo motor is being stopped.
% Set up the speed to output the
Y Brake cmd output | electromagnetic brake command |0 to 10000 507H
g OTH_02 | Extend speed level when the servo becomes OFF [min™"] 100 (1 word) Yes | Yes| Yes
o while the servo motor is rotating.
< Set up the output delay speed for
T the electromagnetic brake
OTH_03 |Extend \é\::;(tg'git'rr?a? for command when the servo [1100:;1331]00 50 (153%;'(1) Yes | Yes| Yes
9 becomes OFF while the servo
motor is rotating.
.1 | JOG operation Set up the rotational speed when |0 to 10000 304
OTH_04 | Specal speed operating servo JOG. [min™"] 500 (1 word) Yes| Yes| Yes
0: (Waiting time—
forward movement)
x movement times
1: (Waiting time —
reversal movement)
x movement times
2: (Waiting time —
forward movement)
x movement times
— (waiting time —
reversal movement)
x movement times
Setth fih 3: (Waiting time — 530H
. . et the operation pattern of the reversal movement)
OTH_05 | Special | Pattern operation pattern operation. x movement times 0 (0 to 3 bits) Yes| Yes | Yes
— (waiting time —
forward movement)
x movement times
4: (Waiting time —
forward movement
— waiting time —
reversal movement)
x movement times
5: (Waiting time —
reversal movement
— waiting time —
forwardmovement)
x movement times

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-1 Parameter List

> Control
6 Set value: Mechatrolink|  mode
> Parameter -
Parameter | & —1 Description Contents Default | Parameter | § | o g
® [Unit] No. £ 8| &
o ) o s
£ e
Pattern operation .
OTH_06 | Special|movement Set the pattgm operation 110 1073741824 32768 531H Yes | Yes | Yes
diatance movement diatance [Command pulse] (1word)
OTH_07 | Special SP:ét:én operation Set the pattern operation speed. En:i%l(])ooo 500 (15v?/ngd) Yes | Yes| Yes
Pattern operation )
OTH_08 |Special | acceleration/ Set the pgttern operat|_on . 2 to 10000 100 534H Yes | Yes| Yes
= deceleration time acceleration/deceleration time. [ms] (1word)
OTH 09 |Special Pattern operation |Set the pattern operationwaiting 0 to 10000 100 535H Yes | Yes | Yes
- P waiting time time. [ms] (1word)
OTH_10 | Special Pattern opefatlon Set the patt(_arn operation OFO 1000 1 536H Yes | Yes | Yes
- movement times movement times. [Times] (1word)
00H: Feedback speed
01H: Internal
command speed
; ; ; 02H: Internal
OTH_11 | Special | Analog monitor 1 iet Iup the s!gna1l to monitor using command torque 2 © t%076|;its) Yes | Yes| Yes
nalog monitor 1. 03H: Position deviation
04H: Position amplifier
deviation
05H: Position
command speed
06H: Active gain
number
07H: Pulse output
completion signal
08H: INPOS signal
09H: Speed feedforward
0AH: Torque feedforward
ODH: External encoder
" ; Set up the signal to monitor using speed 007H
OTH_12.|Special| Analog monitor 2|/ 0 honitor 2. 10H: Main circuit DC 0 (0to 7 bits) | Yes|Yes|Yes
voltage
30H: Analog feedback
command torque
31H: Analog feedback
detection torque
32H: Analog feedback
output torque
33H: Analog feedback
torque deviation
.| Analog monitor 1 | Set up the offset voltage for analog |-10000 to 10000 550H
OTH_13 | Special | ,tcet voltage monitor 1. [0.1V] 0 (1word) | Yes|Yes Yes
.| Analog monitor 2 | Set up the offset voltage for analog |-10000 to 10000 551H
OTH_14 | Special | ot voltage monitor 2. [0.1V] 0 (1word) |Yes|Yes|Yes
._ | Analog monitor Set up the magpnification for analog [-10000 to 10000 552H
OTH_15 | Special magnification 1 monitor 1. [0.01 times] 100 (1 word) Yes| Yes| Yes
._ | Analog monitor Set up the magpnification for analog [-10000 to 10000 553H
OTH_16 | Special magnification 2 monitor 2. [0.01 times] 100 (1word) | Yes|Yes Yes
Set up whether to use the motor
less test function.
Allow you to check the respective .
OTH_17 |Special | *Motor less test behaviors of the host controller and (1): Ugtegsed 0 © &Oglgits) Yes | Yes| Yes
peripherals by simulating the motor | ™
operation inside the servo amplifier
without connecting the motor.
1| *Motor less Set up the encoder type to be used |0: INC 00CH
OTH_18 | Special| o coder type for the motor less test function. 1: ABS 0 (8to 11 bits) | Yes|Yes|Yes
.| *AC/DC power Set up the type of input power 0: AC 001H
OTH_19 | Special supply source (AC or DC power supply). |1: DC 0 (8 to 11 bits) Yes | Yes| Yes
Set up the type of input power 00BH
.11 *3PH/1PH power |source (single phase or three 0: Three phase )
OTH_20 | Specal supply phase) for the main circuit power | 1: Single phase 0 (8 to 11 bits) Yes| Yes| Yes
supply.
Set up whether to detect the "main |0: Not detect 008H
.| *Main circuit circuit supply voltage low warning |1: Warning .
OTH_21 | Special voltage drop (971)" when the main circuit power |2: Warning and torque 0 (4107 bits) | Yes|Yes Yes
supply voltage drops. limit
. ) Set up the torque limit when the
OTH_22 | Spegial IirrcétljliTv?)tl gqri'pr)‘ ?ain circuit power supply voltage ?’AE? 100 50 (143\,45':@ Yes | Yes | Yes
rops.
) . Set up the time to lift the torque
OTH_23 | Special ;e\llglrr&?ofor trq lim limit when the main circuit power ?n::]moo 100 (145150|;|d) Yes | Yes| Yes
p supply voltage drops.
Set up the instantaneous power
cut-off time to enable continuous
OTH_24 | Special In:vtvaer;fiqioolfj time operation when an instantaneous [ZrSSt]o 50000 20 (15\?\%:(1) Yes | Yes| Yes
p power cut-off occurs with the main
circuit power supply
.| Power consumption | Set up the unit time for the power |1 55AH
OTH_25 | Special update cycle usage monitor. [Second] L (1word) | Yes|Yes|Yes

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-1 Parameter List

A-10

m l/O-related parameters

Control
2 Parameter Set value: Mechatrolink| mode
Parameter | * Description Contents Default| Parameter | S |5 | o
98 name . 2|83
© [Unit] No. = | o | T
o 8 & |0
o =
* : Set up the function of the input terminal | 0:  None 5E6H
10_01 | Extend | "Input1 assignment | {;1yNo 7 pin) of the /O connector.  |1: LSP 1 (Tword) |Yes|YesYes
* ; Set up the function of the input terminal 2f LSN 5E7H
10_02 |Extend | *Input2 assignment (IN2) (No.8 pin) of the I/O connector. g: B_IEE 2 (1 word) Yes | Yes | Yes
* - Set up the function of the input terminal 8 NTL 5E8H
10_03 | Extend | "Input3 assignment | 3y 9 pin) of the I/O connector. | 9. FSTOP 7 (Tword) | Yes|Yes|Yes
* : Set up the function of the input terminal |0: None 5E9H
10_04 | Extend | *Input4 assignment | (;N4YNo.10 pin) of the I/0 connector. |1: LSP 4 (Tword) | Yes|Yes|Yes
2: LSN
3: DEC
* : Set up the function of the input terminal |4: EXT1 5EAH
10_05 | Extend | "Input5 assignment | N5y 11 pin) of the /O connector. |5- EXT2 5 (1 word) Yes | Yes| Yes
6: EXT3
7: PTL
* . Set up the function of the input terminal | 8: NTL 5EBH
10_06 | Extend | "Input6 assignment | (j\6) (No 12 pin) of the I/ connector. |9: FSTOP 6 (1word) | Yes|Yes|Yes
0: None
1. LSP
Set up the function of the input 2: LSN 5ECH
I0_07 |Extend | *Input7 assignment |terminal (IN7) (No.13 pin) of the /O |3: DEC 8 (1 word) Yes | Yes | Yes
connector. 7. PTL
8: NTL
9: FSTOP
Set up the polarity of the input 0: N.O S5EDH
10_08 |Extend | *Input1 polarity terminal (IN1) (No.7 pin) of the /O 1 NC. 1 (410 7 bits) Yes | Yes | Yes
connector. o
Set up the polarity of the input 0: NO SEDH
10_09 |Extend | *Input2 polarity terminal (IN2) (No.8 pin) of the /O 1° NC. 1 (8 to 11 bits) Yes | Yes | Yes
connector. o
Set up the polarity of the input 0: NO 5EDH
10_10 |Extend | *Input3 polarity terminal (IN3) (No.9 pin) of the /O 1° NC. 0 (12 to 15 bits) Yes | Yes | Yes
connector. o
Set up the polarity of the input 0: NO 5EEH
10_11 |Extend | *Input4 polarity terminal (IN4) (No.10 pin) of the I/O 1° NC. 0 (0 to 3 bits) Yes | Yes | Yes
connector. o
Set up the polarity of the input 0: N.O 5EEH
10_12 | Extend | *Input5 polarity terminal (IN5) (No.11 pin) of the I/O 1° NC. 0 (410 7 bits) Yes | Yes | Yes
connector. o
) Set up the polarity of the input 0: N.O 5EEH
10_13 |Extend | *Input6 polarity tg'rr::]lgg’:o('!.l%) (No.12 pin) of the I/O 1 NC. 0 (8 to 11 bits) Yes | Yes | Yes
Set up the polarity of the input 0: N.O 5EEH
10_14 | Extend | *Input7 polarity terminal (IN7) (No.13 pin) of the I/O N 0 f Yes | Yes | Yes
connector. 1: N.C. (12 to 15 bits)
* i Set up the input time constant of the
10_15 | Extend | MPUL! cireuittime iy tterminal (IN1) (No.7 pin) of the 0 “ tff?gits) Yes | Yes | Yes
1/O connector.
* o Set up the input time constant of the
10_16 | Exteng | IMPUL2 CIrcuit ime it erminal (IN2) (No.8 pin) of the 0 ® tgﬁﬂits) Yes | Yes| Yes
1/0 connector.
* o Set up the input time constant of the
10_17 | Exteng | IMPUS CIrcuitime it terminal (IN3) (No.9 pin) of the 0 (123)F$’g'bns) Yes | Yes| Yes
1/O connector. (1) 5(5)8 us
* o Set up the input time constant of the | ,: HS
Input4 circuit time |: f ’ 2: 1ms 5F4H
10_18 | Extend constant input terminal (IN4) (No.10 pin) of the 3 25ms 0 (0 to 3 bits) Yes | Yes | Yes
1/0 connector. 4 5ms
* P Set up the input time constantof the |5: 10 ms
10_19 | Exteng | IMPULS CIFCUtiMe i1t terminal (IN) (No. 11 pin) of the 0 “ ff;”;its) Yes | Yes| Yes
1/0 connector.
* o Set up the input time constant of the
10_20 |Extend ?gnustgﬁircult time input terminal (IN6) (No.12 pin) of the 0 (8 tc5)F1‘1”-t|3its) Yes | Yes | Yes
1/0 connector.
* i Set up the input time constant of the
10_21 |Extend rgnust;ﬁ;rcult time input terminal (IN7) (No.13 pin) of the 0 (1253':;1;[)“5) Yes | Yes | Yes
1/0 connector.
*Output1 Set up the function of the output terminal | . S5EFH
10_22 |Extend | Zosignment (OUT1) (No.1 pin) of the I/O connector. (1) gqu(e 3 (1 word) Yes | Yes| Yes
*Output? Set up the function of the output 2: INPOS/VCMP 5FOH
10_23 | Extend ass? nment terminal (OUT2) (No.23 pin) of the |3: BRAKE 1 (1 word) Yes | Yes | Yes
9 I/O connector. 4: TLMVLM
* Set up the function of the output 51 WARN
Output3 ! ; 6: ZSP SF1H
10_24 |Extend assignment %@gﬁkggp (No.25 pin) of the 7 NEAR 5 (1 word) Yes | Yes | Yes
Set up the polarity of the output 0: N.O 5E2H
10_25 |Extend | *Output1 polarity terminal (OUT1) (No.1 pin) of the /O 1° NC. 0 0to 3 bit Yes | Yes | Yes
connector. o (0to 3 bits)
Set up the polarity of the output 0: N.O 5F2H
10_26 |Extend | *Output2 polarity terminal (OUT2) (No.23 pin) of the 1° NC. 0 (4 to 7 bits) Yes | Yes | Yes
1/0 connector. Lo
Set up the polarity of the output 0: N.O 5F2H
10_27 | Extend | *Output3 polarity terminal (OUT3) (No.25 pin) of the 1° NC. 0 8to 11 bit Yes | Yes | Yes
1/0 connector. o (Bto its)

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-1 Parameter List

m MECHATROLINK-IlI-related parameters

2 Set value: Mechatrolink
e Parameter —
Parameter | *q Description Contents Default| Parameter
- name q
© [Unit] No.
(&)
0: Enabled
. ) Set up whether to use the function of the software | 1: P-Software limit invalid 801H
ML_01 |Special | Software limit limit function. 2: N-Software imitinvalid|  ° (0 to 3 bits)
3: Disabled
Set up whether to perform software limit check 0: Disable 801H
ML_02 Special | Software limit check |when inputting the target position command via 1: Enable 0 (8 to 11 bits)
POSING or INTERPOLATE. ’
. - - . 0 to 250 803H
ML_03 Special | Origin range Set up the origin coordinate range. [CMD_PLS] 10 (1 word)
! L e L 23041 t0 2309 804H
ML_04 Special | P-Software limit Set the positive direction side soft limit. [CMD_PLS] 1073741828 (2 words)
. . e - 23041 t0 2309 806H
ML_05 Special | N-Software limit Set the negative direction side soft limit. [CMD_PLS] 1073741823 (2 words)
. .| Set up the offset value for both the encoder 530 30_
ML_06 Special ABS e_ncoder origin position and feedback position (APOS) when 2 41102 0 808H
coordinate offset ) [CMD_PLS] (2 words)
using the absolute encoder.
. Set up the 1st acceleration rate 1 when
ML 07 |Specal : ;Lafce'e’at"’” performing the POSING, EX_POSING, FEED, [11500235035/10 pLsey | 100 (183”‘0';,)
ZRET and/or HOLD command. -
. Set up the 2nd acceleration rate 1 when
ML 08 |Specil f:t‘; ?cce'era“m performing the POSING, EX_POSING, FEED, [115003855’,3[) pLoey | 100 (183?)':,)
ZRET and/or HOLD command. -
ML 09 Special Acceleration rate Set up the speed to switch between [1st 0 to 65535 0 80CH
— P switch speed 1 acceleration rate 1] and [2nd acceleration rate 1]. |[100 CMD_PLS/sZ] (1 word)
) Set up the 1st deceleration rate 1 when
ML_10 |Special : ;‘e"fce'erat"’“ performing the POSING, EX_POSING, FEED, [11})008858“54D pLsey | 100 ( 1885)';1)
ZRET and/or HOLD command. -
. Set up the 2nd deceleration rate 1 when
ML 11 |Specal fa”t‘; ?ece'eram” performing the POSING, EX_POSING, FEED, [11500235035/10 pLsey | 100 (1885';,)
ZRET and/or HOLD command. -
ML 12 Special Deceleration rate | Set up the speed to switch between [1st 0 to 65535 0 80FH
— P switch speed 1 deceleration rate 1] and [2nd deceleration rate 1]. |[100 CMD_PLS/sz] (1 word)
. Set up the bias speed for the acceleration/
.| Acceleration/ s : 0 to 65535 810H
ML_13 Special deceleration bias ?uencg:ggatlon filter used by the exponential [100 CMD_PLS/SZ] 0 (1 word)
) Set up the time constant for the acceleration/
ML_14 Special Accel/decel time deceleration filter used by the exponential 0 to 5100 0 811H
constant f . [0.1ms] (1 word)
unction.
.. |Movement average |Set up the movement average time for the 0 to 5100 812H
ML_15 Special | ,. ) 0
time movement average filter. [0.1ms] (1 word)
| Distance Set up the distance moved after inputting the ~ [-230+1 to 2301 814H
ML_16 | Special | Sfier [atch latch signal. [CMD_PLS] 100 (2 words) >
. Set up the creep speed during return to origin Y
ML_17 Special ?rlgln creep speed after inputting the signal for the origin return ?1500653%5 PLS/sZ] 50 (183\/1:’) %
deceleration switch (DEC). - %
Set up the creep speed during return to origin <
_ after inputting the signal for the origin return
ML_18 Special 10?3)'(? )creep speed deceleration switch (DEC). %E)oozgl?/lg 5383/52] 0 (2%3325)
’ This is enabled only when "Origin creep speed -
1"is set to "0".
ML 19 Special Origin creep speed |Set up the creep speed during return to origin |0 to 65535 5 818H
— P 2 after inputting the latch signal. [100 CMD_PLS/SZ] (1 word)
Set up the creep speed during return to origin
ML 20 Special Origin creep speed | after inputting the latch signal. 0 to 20971520 0 844H
— P 2 (ext.) This is enabled only when "Origin creep speed |[100 CMD_PLS/SZ] (2 words)
2"is setto "0".
ML 21 | Special| Origin distance Set up the distance moved during return to 23041 19 2901 0 819H
— P after latch™ origin after inputting the latch signal. [CMD_PLS] (2 words)
| P-Latching 28110 2811 820H
ML_22 Special allowable area’2 Set up the forward latch ready area. [CMD_PLS] 0 (2 words)
| N-Latching 28110 2311 822H
ML_23 Special allowable area’2 Set up the reversal latch ready area. [CMD_PLS] 0 (2 words)
ML 24 Special Stop deceleration | Set up the deceleration rate 1 when performing |1 to 65535 100 827H
— P rate 1 the HOLD and/or SV_OFF command. [10000 CMD_PLS/SZ] (1 word)
- =3 | Select the 1st and 2nd acceleration/ 0: 1isvalid 833H
ML_25 Special | *Accel/decel rate deceleration rates. 1: 2is valid 0 (0 to 3 bits)
) Set up the 1st acceleration rate 2 when
ML 26 |Special : ;;azcce'eratm“ performing the POSING, EX_POSING, FEED, [11})00(2)895&5;(’“3 2 | 100 (2?3:::?15)
ZRET and/or HOLD command. -
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
p p 9

*2
*3
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A-1 Parameter List

E' Parameter Set value: Mechatrolink
Parameter | * Description Contents Default| Parameter
- name a
© [Unit] No.
(8]
. Set up the 2nd acceleration rate 2 when
ML_27  |Special f:tg g°°e'era"°” performing the POSING, EX_POSING, FEED, [11})00389&%2%& 2 | 100 (2%3325)
ZRET and/or HOLD command. -
ML 28 Special Acceleration rate Set up the speed to switch between [1st 0 to 2097152000 0 838H
— P change speed 2 acceleration rate 2] and [2nd acceleration rate 2]. | [CMD_PLS/s] (2 words)
) Set up the 1st deceleration rate 2 when
ML 29  |Special :;Ldgce'era“on performing the POSING, EX_POSING, FEED, [1150038907:/'%20“8/32] 100 (28\33';8)
ZRET and/or HOLD command. -
. Set up the 2nd deceleration rate 2 when
ML 30 |Specil fa”t‘; gece'era“on performing the POSING, EX_POSING, FEED, 115005895&550&3 2 100 283;'35
ZRET and/or HOLD command. [ - 1 @w )
ML 31 Special Deceleration rate | Set up the speed to switch between [1st 0 to 2097152000 0 83EH
— P switch speed 2 deceleration rate 2] and [2nd deceleration rate 2]. |[CMD_PLS/s] (2 words)
ML 32 Special Stop deceleration | Set up the deceleration rate 2 when performing |1 to 20971520 100 840H
— P rate 2 the HOLD and/or SV_OFF command. [10000 CMD_PLS/sz] (2 words)
ML_33 Special Latch signal Set' up the number oflS|gnaIs to be latched by a 0to8 0 850H
number series of latch operations. (1 word)
ML_34 Special Continuous latch Set up the number of latch operation cycles. 0 to 255 0 851H
count (1 word)
. . . 852H
ML_35 Special | Latch signal 1 Set up the latch signal 1. 0 (0 to 3 bits)
. . . 852H
ML_36 Special | Latch signal 2 Set up the latch signal 2. 0 (410 7 bits)
. . . 852H
ML_37 Special | Latch signal 3 Set up the latch signal 3. 0 (8 to 11 bits)
; ; ; 0: Z-phase 852H
ML_38 Special | Latch signal 4 Set up the latch signal 4. 1 EXT1 0 (12 to 15 bits)
2: EXT2
ML_39 Special | Latch signal 5 Set up the latch signal 5. 3. EXT3 0 © t?)Sglgits)
. . . 853H
ML_40 Special | Latch signal 6 Set up the latch signal 6. 0 (410 7 bits)
. . . 853H
ML_41 Special | Latch signal 7 Set up the latch signal 7. 0 (8 to 1 bits)
ML_42 Special | Latch signal 8 Set up the latch signal 8 0 853H
— P 9 P gnat o. (12 to 15 bits)
.1 10_STS1 monitor |Set up the signal to be monitored by bit 24 of 860H
ML_43 Special signal the 10 monitor field. 2 (0 to 3 bits)
.| 10_STS2 monitor |Set up the signal to be monitored by bit 25 of 860H
ML_44 Special signal the 10 monitor field. 0: None 3 (4 to 7 bits)
.| 10_STS3 monitor |Set up the signal to be monitored by bit 26 of 2: IN1 860H
ML_45 | Special | gional the 10 monitor field. 3 IN2 4 (8 to 11 bits)
- - - P 4: IN3
.| 10_STS4 monitor | Set up the signal to be monitored by bit 27 of : 860H
ML_46 | Special | gjonal the 10 monitor field. g; mg 5 (12 to 15 bits)
ML_47 Special IQ_STSS monitor | Set up the §|gna_1| to be monitored by bit 28 of 7: ING 6 861H_
signal the 10 monitor field. 8 IN7 (0 to 3 bits)
.| 10_STS6 monitor | Set up the signal to be monitored by bit 29 of 9: OUT1 861H
ML_48 Special signal the 10 monitor field. 10: OUT2 7 (4 to 7 bits)
.| 10_STS7 monitor |Set up the signal to be monitored by bit 30 of | 11: OUT3 861H
ML_49 | Special | gional the 10 monitor field. 8 (8 to 11 bits)
ML_50 Special I0_STS8 monitor | Set up the signal to be monitored by bit 31 of 0 861H

signal

the 10 monitor field.

(12 to 15 bits)

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

A-12
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A-1 Parameter List

Set value: Mechatrolink
Description Contents Default| Parameter
[Unit] No.

Parame*ter
name

Parameter

Category

0: Feedback position
(APOS)
1: Command position
(CPOS)
2: Position deviation
(PERR)
3: Latch position 1
(LPOS1)
4: Latch position 2
(LPOS2)
5: Feedback speed
(FSPD)
6: Internal command
speed (CSPD)
: Internal command
torque (TRQ)
: Analog feedback
command torque 1
: Analog feedback
detection torque
10: Analog feedback
output torque
11: Analog feedback
torque deviation
12: Control mode
13: Alarm code
(ALARM)
14: Feedback pulse
counter (Lower)
15: Feedback pulse
counter (Upper)
16: Fully closed
feedback pulse
counter (Lower)
17: Fully closed

~

o]

8FEH

MECHATROLINK | Set up the items to be monitored by the fixed
(1 word)

ML_S1 | Special | soiact monitor 14 | monitor field 1 (CPRM_SEL_MON1). 9

feedback pulse
counter (Upper)

18: Within 1 revolution
position

19: Speed limit
(SPD_LIM)

20: Torque limit
(TRQ_LIM)

21: Initial multiturn data

22: Initial within 1

revolution position

: Initial feedback

position
(INIT_PGPOS)
(Lower)

24: Initial feedback
position
(INIT_PGPOS)
(Upper)

25: Operation status
(SV_STAT)

. . . 26: Input signal monitor
MECHATROLINK | Set up the items to be monitored by the fixed | 27: Qutput signal 0 8FFH

select monitor 24 | monitor field 2 (CPRM_SEL_MON2). monitor (1 word)

28: Load ratio

29: Regenerative load
ratio

30: DB resistance load
ratio

31: Power consumption

32: Power consumption

33: Cumulative power
consumption

34: Last value of LPOS 1

35: Internal command
position (MPOS)

36: Target position
(TPOS)
37: Internal command
position (IPOS)
38: Command position
offset
(POS_OFFSET)

39: Target speed
(TSPD)

>

2

w

XIAN3ddV

~N o

ML_52 Special

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*4  If you don't use the SV2 series setting software/KV-XH setting tool, when changing the "MECHATROLINK
selection monitor 1(ML_51)", "MECHATROLINK selection monitor 2"(ML_52) from the program, please also
change "CPRM_SEL_MON1", " CPRM_SEL_MON2", "Common monitor 1(CPRM_SEL_MON)", "Option
monitor 2(CPRM_SEL_MON)".
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A-1 Parameter List

Set value: Mechatrolink
Parame*ter Description Contents Default| Parameter

Parameter T
[Unit] No.

Category

OH: Returning position
(APQOS)

1H: Command position
(CPOS)

2H: Position deviation

Fixed monitor field 1 (PERR) 84CH

*5 . "
- - |CPRM_SEL_MON" | 5ot'ihe monitor items by (CPRM_SEL_MON1). | 3H: (LLaPtghSq‘)’S"'om TH (1 word)

4H: Latch position 2
(LPOS2)

5H: Returning speed
(FSPD)

6H: Command speed

(CSPD)

7H: Internal command
torque (TRQ)

8H: Alarm code
(ALARM)

9H: Command code

; _ (MPOS)
Fixed monitor field 2 CH: Common monitor OH 84DH

Set the monitor items by (CPRM_SEL_MON?1). 1 (CMN1) (1 word)

DH: Common monitor
2 (CMN2)

EH: Option monitor 1
(OMNT1)

FH: Option monitor 2
(OMN2)

- - |CPRM_SEL_MON2"

0: Target position
(TPOS)

1: Internal command

When CPRM_SEL_MON1/CPRM_SEL_MON2 position (IPOS)

i is set to [CH: common monitor 1 (CMN1)], set |2: Command position

%S‘R"':/IO"S?E”RAO&L)*;, the items which is monitored by the fixed offset P 0 (183\5)';1’)

== monitor field (CPRM_SEL_MON1)/fixed (POS_OFFSET)

monitor field 2 (CPRM_SEL_MON?2). 3: Target speed
(TSPD)

4: Speed limit
(SPD_LIM)

5: Torque limit
(TRQ_LIM)
6: Operation status

(SV_STAT)
When CPRM_SEL_MON1/CPRM_SEL_MON2 | g | fisoii o o

is set to [DH: common monitor 2 (CMN2)], set i

the items which is monitored by the fixed Z?QSIITHOSGPOS) 0 (183;':(1)
monitor field (CPRM_SEL_MON1)/fixed (Iowe_r position)
monitor field 2 (CPRM_SEL_MON?2). 9: Initial returning
position
(INIT_PGPOS)
(upper position)

Common monitor 2
(CPRM_SEL_MON)™®

>
T
T
m
z
9
X

*5  When setting the "[MECHATROLINK selection monitor 1] (ML_51)", "MECHATROLINK selection monitor 2"
(ML_52) from the SV2 series setting software/KV-XH setting tool, it can be automatically set.
When changing the "[MECHATROLINK selection monitor 1] (ML_51)", "MECHATROLINK selection monitor 2"
(ML_52) from the program, please change in all.
When using with KV-XH16ML/XHO04ML, you can use the "parameter 1 point reading/writing" function to
change.
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A-1 Parameter List

Parameter

E Parameter Set value: Mechatrolink
o * Description Contents Default| Parameter
2 name :

S [Unit] No.

000AH: Returning
pulse counter
(lower position)

000BH: Returning
pulse counter
(Upper position)

000CH: Full closed
returning pulse
counter (lower
position)

000DH: Full closed

When CPRM_SEL_MON1/CPRM_SEL_MON2 returning pulse

Ontion monitor 1 is set to [EH: option monitor 1 (OMN1)], set the counter (upper

(CpPRM SEL MON)'5 items which is monitored by the fixed monitor position) 000AH

- field (CPRM_SEL_MON1)/fixed monitor field 2 |0013H: Position within

(CPRM_SEL_MON2). one rotation

0015H: Input signal
monitor

0016H: Output signal
monitor

0019H: Load rate

001AH: Regenerative
load rate

001BH: DB resistance
load rate

0023H: Initial multiple
rotationdata

824H
(1 word)

0024H: Initial single
rotation position

0046H: Electricity
consumption

0047H: Electricity
consumption
amount

0048H: Accumulated
electricity
consumption

0050H: Analog
feedback detection
torque

When CPRM_SEL_MON1/CPRM_SEL_MON2 |0052H: Control mode

Option monitor 2 is set to [FH: option monitor 2 (OMN2)], set the | 0053H: Analog 825H

- | (CPRM_SEL MONY® items which is monitored by the fixed monitor feedbackcommand | 000AH (1 word)
- = field (CPRM_SEL_MON1)/fixed monitor field 2 torque

(CPRM_SEL_MON?2). 0054H: Analog
feedback output

torque

0055H: Analog
feedback torque
deviation

0080H:Latch position 1
(LPOS1) previous
value

0081H: Latch position
2 (LPOS2)
previous value

0084H: Continuous
latch status

>

XIAN3ddV

*5

When setting the "[MECHATROLINK selection monitor 1] (ML_51)", "MECHATROLINK selection monitor 2"
(ML_52) from the SV2 series setting software/KV-XH setting tool, it can be automatically set.

When changing the "[MECHATROLINK selection monitor 1] (ML_51)", "MECHATROLINK selection monitor 2"
(ML_52) from the program, please change in all.

When using with KV-XH16ML/XHO04ML, you can use the "parameter 1 point reading/writing" function to
change.
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A-1 Parameter List

Parameter

Category

Paramgter
name

Description

Set value:
Contents
[Unit]

Default

Mechatrolink
Parameter
No.

ML_53

Special

MECHATROLINK
comm check mask

Set up whether to mask MECHATROLINK
communication alarms.

0: No mask

Ignore MLcom

error(A.E60)

2: Ignore WDT
error(A.E50)

3: Ignore both
communication
malfunction(A.E60)
and WDT
error(A.E50)

-

800H
(0 to 3 bits)

ML_54

Special

Warning check
mask

Set up whether to mask warnings.

OH: No mask
1H: Ignore data setting
warning(A.94%)
2H: Ignore command
warning(A.95%)
3H: Ignore A.94* A.95*
4H: Ignore
communication
warning(A.96%)
5H: Ignore A.94* A.96*
6H: Ignore A.95%,A.96*
7H: Ignore
A.94*,A.95%,
A.96*
8H: Ignore command
warning(A.97A,
A.97B)
9H: Ignore
A.94*,A97A,
A.97B
Ignore A.95%,
A.97A,A.97B
Ignore
A.94*,A.95%,
A.97A,A.97B
A.96%,A.97A,
A.97B
Ignore
A.94*,A.96%,
A.97A,A.97B
Ignore
A.95%,A.96%,
A.97A,A.97B
FH: Ignore
A.94* A.95%,
A.96%,A.97A,
A.97B

AH:

BH:

CH:

DH:

EH:

800H
(4 to 7 bits)

ML_55

Special

Automatic warning
clear

Set up whether to use automatic warning clear
for MECHATROLINK commands.

0: Not used
1: Used

800H
(12 to 15 bits)

ML_56

Special

SVOFF wait time

Set the waiting time until servo OFF after
performing the SV_OFF command while the
motor is rotating.

0 to 65535
[10ms]

829H
(1 word)

ML_57

Special

Communication
error brake signal

Set up the status of the electromagnetic brake
when a MECHATROLINK communication error
occurs.

0: Depend on
command
Always enable

884H
(0 to 3 bits)

ML 58

Special

*Speed unit 36

Set up the unit to specify the speed with the
motion command.

CMD_PLS/s
CMD_PLS/min
Percentage (%) of
rated speed

min”

Max. motor speed/
40000000H

N = O =

how

8FOH
(1 word)

ML_59

Special

*Speed base unit™3®

Set up the unit exponent to specify the speed
with the motion command.

-3: 0.001
-2: 0.01
-1: 0.1
0: 1

1: 10

: 100
: 1000

w N

8F1H
(1 word)

ML_60

Special

*Position unit

Set up the unit to specify the position with the
motion command.

0: CMD_PLS

8F2H
(1 word)

ML_61

Special

*Position base unit

Set up the unit exponent to specify the position
with the motion command.

0: 1

0

8F3H
(1 word)

ML 62

Special

*Acceleration unit™

Set up the unit to specify acceleration/
deceleration with the motion command.

0: CMD_PLS/s?

0

8F4H
(1 word)

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*3  When used together with KV-XH16ML/XH04ML, normally use the series with the defaults.

*6  When the "*speed unit" (ML_58) is set to "2: % against the rated speed" or "3: min-1", please set the "* speed
basic unit" (ML_59) to "-3:0.001" to "0:1". It will not function normally if changed.

A-16
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A-1 Parameter List

E' Parameter Set value: Mechatrolink
Parameter | i— Description Contents Default| Parameter
® [Unit] No.
o
N . Set up the unit exponent to specify 4: 10000
ML_63 Special ﬁsﬁ*esleratmn base acceleration/deceleration with the motion 5: 100000 4 (18\',:\,50':(’)
command. 6: 1000000
1: Percentage (%) of
- L *3%7 Set up the unit exponent to specify the torque rated torque 8F6H
ML_64 Special | “Torque unit with the motion command. 2: Max. motor torque/ 1 (1 word)
40000000H
-5: 0.00001
-4: 0.0001
ML_65 Special | *Torque base unit 3”7 iittiléz T:;r?]g;z_wec'fy the torque with the :g 88(1)1 -2 ( 18\';2:(’)
-1: 0.1
0: 1
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.

*3
*7

(ML_65) to "0:1". It will not function normally if changed.

m Fully closed control-related parameters

When used together with KV-XH16ML/XH04ML, normally use the series with the defaults.
If the "* torque unit" (ML_64) was set to "2:Maximum torque/40000000H", please set the "* Torque basic unit"

E’ Parameter Set value: Mechatrolink
Parameter| — Description Contents Default Parameter
® [Unit] No.
(]
0: Not used
Set up the method to use the external 1: Forward direction 002H
FC_01 |Extend | *External encoder for motor CCW 0 .
encoder for fully closed control. 3. Reverse direction (12 to 15 bits)
for motor CCW
Set up the proportion of external encoder
*External encoder | distance resolution and motor encoder
coordinate distance resolution. 284H
FC_02 | Extend transformation Numerator/denominator=external encoder 110 1073741824 4194304 (2 words)
(numerator) distance resolution/motor encoder distance
resolution
Set up the proportion of external encoder A
*External encoder | distance resolution and motor encoder
coordinate distance resolution. 286H
FC_03 | Extend transformation Numerator/denominator=external encoder 1101073741824 50000 (2 words) >
(denominator) distance resolution/motor encoder distance %
resolution g
*External encoder |Set up only when an incremental linear 0: Forward only 081H =]
FC_04 |Extend| Z phase pulse encoder is used that outputs Z-phase only in |1: Forward and 1 (0 to 3 bits) X
output one direction. reverse
*External encoder |Set up the number of encoder division output 1 to 4096 281H
FC_05 |Extend| division output pulses per scale pitch of the external [Edge/Scale pitch] 20 (1 word)
resolution encoder. 9 p
Set up to detect the difference between the
Motor-external feedback position of the motor encoder and
R encoder deviation the feedback position (load position) of the 0 to 1073741824 51BH
X pecial ’ external encoder. 1000
excessive alarm " L [CMD_PLS] (2 words)
The "motor-external encoder deviation
level : "
excessive alarm" (D10) occurs when
exceeding the set value.
Set up the "motor-external encoder deviation
Slip correction coefficient" per motor rotation.
FC_07 |Special | coefficient per Used to control detection of the "motor- ?,/t? 100 0 (153\2';11)
motor rotation external encoder deviation excessive alarm” |”
(D10) due to belt slippage, etc.
*Fully closed Select the encoder to be used for speed .
FC_08 |Special| control speed feedback. ?j '\Eﬂﬁteorrnzrgﬁggier 0 (12 t%) 21A: bits)
feedback Normally, select the motor encoder. ’
*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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A-1 Parameter List

A-18

m Analog feedback-related parameters

S‘ Parameter Set value: Mechatrolink
Parameter| 9 *q Description Contents Default Parameter
- name -
© [Unit] No.
(]
0: Not used
. Set up whether to use the analog feedback |1: Used (Forward trq
AFB_01 | Extend Analog feedback control function and also set up the torque command) 0 440H.
control - . (0 to 3 bits)
command direction. 2: Used (Reverse trq
command)
0: Enable at trq
* control
AFB 02 | Extend ':Eglbolg L%i??o?(:k Set up the control mode to enable the analog | 1: Enable at vel 1 458H
- feedback control function. control (8 to 11 bits)
mode X
3: Enable at trq and
vel control
R Set up the method to adjust the gain when |0: Manual tuning 458H
AFB_03 | Extend | “Tuning mode using analog feedback control. 1: Auto tuning 1 (4 to 7 bits)
. Set up the proper value for mechanical
AFB_04 | Extend Auto tuning system rigidity and requested responses 1 to 65535 10 AAOH
response h ) (1 word)
when using auto tuning.
. . Set up the gain for sensor input when using |0 to 10000 449H
AFB_05 | Extend | Analog input gain analog feedback control. [0.01V/Rated torque] 0 (1 word)
Set up whether to invert the polarity for . .
N . . X N 0: Notinvert 440H
AFB_06 | Extend | *Analog input polarity | sensor input when using analog feedback 15 Invert 0 (410 7 bits)
control.
) ) Set up the low-pass filter for sensor input 0 to 65535 44AH
AFB_07 | Extend | Analog input filter when using analog feedback control. [0.01ms] 100 (1 word)
Set up the offset in percentage to the rated
AFB_08 | Extend | Analog input offset |torque for sensor input when using analog _1009,0 to 10000 0 448H
[0.01%] (1 word)
feedback control.
Set up the sensor input level in percentage | _
AFB_09 | Extend ':::L?S (f;ii?lbictkr otr to the rated torque to enable analog [3%01(1),?]‘[0 10000 1000 (14 3\,%2)
989 | feedback control. SR
Set up the sensor input level in percentage |
AFB_10 | Extend Analog feedback ctrl to the rated torque to disable analog 1009,0 010000 0 45AH
disable change trq [0.01%)] (1 word)
feedback control.
Toraue deviation Set up the set value to detect the "analog
que feedback torque deviation excessive" (DOA) |0 to 800 447H
AFB_11 | Extend | excessive alarm . B o 100
level in percentage to the rated torque to disable |[%] (1 word)
analog feedback control.
Detection tr Set up the set value in percentage to the
ontrg rated torque to disable analog feedback -800 to 800 44DH
AFB_12 | Extend | excessive warning ., o 300
control and detect the "analog feedback [%] (1 word)
level L . A
torque deviation excessive warning" (922).
Detection tr Set up the time until the "analog feedback
AFB 13 | Extend | excessive V\?arnin torque deviation excessive warning" (922) is |0 to 5000 0 44EH
- ti 9 | detected when the analog feedback [0.1ms] (1 word)
ime ) )
detection torque is more than the set value.
.| Integral time Set up the integral time for the analog 0 to 51200 442H
AFB_14 | Special constant feedback control loop. [0.01ms] 2000 (1 word)
AFB_15 | Special | Feed forward Set up feed forward for the analog feedback %to 1000 0 444H
control loop. [%] (1 word)
. . A Set up the differential time for the analog 0 to 51200 450H
AFB_16 | Spedial  Differential time feedback control loop. [0.1ms] 0 (1 word)
Set up the low-pass filter placed before the
AFB 17 | Special Differential filter differential compensator for the analog 0 to 10000 100 451H
- P multiplier feedback control loop, in multiplication to the |[%] (1 word)
differential time.
. . ) Set up the proportional gain for the analog |0 to 10000 452H
AFB_18 | Special | Proportional gain feedback control loop. [%] 100 (1 word)
Set up whether to use the gravity
. compensation function when using analog .
AFB_19 | Special Gravity . feedback control. Automatically compensate Oj Not used 0 440H .
compensation . . 1: Used (12 to 15 bits)
for gravity when affected by gravity of the
vertical axis, etc.
Gravit Set up the standard level in percentage to
AFB 20 | Special | com gnsation std the rated torque to apply the gravity -10000 to 10000 0 459H
— P P compensation function when using analog  {[0.01%] (1 word)

level

feedback control.

*1 For parameters marked with "*", the power needs to be restarted to reflect the changes made.
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V:B¥4 Internal Block Diagram

m SV2-005L2/010L2/020L2
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power | | 3 5 ;I 4/1 ] WJ\
supply ? * < * 0o * H o ‘
o1 !
— % 4 ] 20 |
02 | |
|
(] ! |
d,) v v Y | }
Voltage Rel. Voltage it Gate drive Current |
| detection dr?\/aey detection lGate drive edme‘():;ou;e lovercurrent protection| ldeﬁ@ ! |
| I
1
! v v v |
| - p-mm-i
: L Encoder connector
1
L1C Varistor _ i 4—J’—>
Analog monitor connector, Analog monitor
Control ! %*' Control : < [:] outputg '
- power | Analog voltage|
power 3 !
(P = : CPU Encoder frequency
—_— o o I (PWM control, for I'0 connector# division pulse output
| operation of position,
. > speed, etc.) Input/output signals
MECHATROLINK-III
| communication connector ‘ MECHATROLINK-IIl
| communication
| Full-closed statys LED indicator L]
module STO I/0 signal |
1 connector USB connector safety connector
be— e {3 — - — - — = — - —-  r——— 13—
Full-closed module Computer Safety functions signals
m SV2-040L2
- T T T T T T T T T T T B17 @OB_ZOB_SO_ ''''''''''' - | Servo motor
' L1 Varistor U 4
= *—o e\ — }ﬁik
Main . x ] = VT
circuit o — O
power crarce] Y ]
1 L3 W
supply ? 1 < * 90 * {H o ! A
o1 i !
I:i (—) 4 4 et £¢ !
02 |
| : :
68 i o
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1 A | X
j 1
! v v v |
1

L1C Varistor

l+ Control
I* power

CPU
(PWM control, for
operation of position,

|

Analog monitor connector,

Analog voltage|
conversion

1/0 connector
»

MECHATROLINK-III
communication connector

(i L

]

> speed, etc.)
Full-closed statys LED indicator
module
connector USB connector
f—— e — [ — - — - — - —-
Full-closed module Computer
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A-2 Internal Block Diagram

m SV2-075L2/100L2

____________________________.(} — e — - — - — - — - — -
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1
1 L1 Varistor UJ\ L
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1
1
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\ communication connector, ]
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Full-closed module Computer Safety functions signals
m SV2-150L2
___________________________ O - - = ==
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I o |
| |
! I
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L L2 T + A
circuit ? E _ - N h
power | ﬁ W'
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To1°
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(I?@
|
|
|
|

Control | L2C
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A-2 Internal Block Diagram

m SV2-200L2/300L2
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A-3 Control Block Diagram
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A-24

VoE” 3 How to Check the Panel Display

You can check the servo amplifier status on the panel display.
When an alarm/warning occurs, the corresponding alarm/warning number is displayed.

How to check the status

You can check status displays as follows.

Display Description Display Description

MOVE

— Lights when the servo motor speed is
more than "Zero speed detection CMD
range" (VEL_05) and goes out when Lights when inputting a command.
the speed is less than the default -
value.
SVOFF CTRL PWR

- Lights when the servo is off. Lights when the control power source
Goes out when the servo is on. 0 is on.

How to check alarm/warning displays
The number corresponding to the alarm/warning that is occurring is displayed one character at a time as follows.

Example: When the alarm "E60" occurs

Status O C
display —— Off — A.—off —E —of — b—off — [ — off
About 1 second About 0.5 second About 0.5 second About 0.5 second About 0.5 second

Displays while detecting the limit switch

The following status displays are shown while detecting the limit switch.

Forward limit switch (LSP) Reversal limit switch (LSN) In the case that both forward/
reverse sides are detected.
Status Status Status

display — P display — display — ID - n
About 1 About 0.5 About 1 About 0.5 About 1 About 0.5 About 0.5
second second second second second second second
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List of Alarm/Warning Messages

m List of Alarm Messages

e How to check the table

* An alarm code is represented by 3-digit hexadecimal number.

» Alarms marked with "*" ahead at the beginning of their names require repowering the control circuit to clear.
They cannot be cleared with the CONFIG command.

» Alarms are categorized into two types: G1 and G2. You can set up the method to stop alarms based on their
respective types when they occur.
Refer to [J] "5-1 Main Circuit/Control Circuit Power Supply Setting", Page 5-2 for further information on the stop

method.
N
« ol
Sl Alarm name"! Contents of alarms and corrective actions i) 2
code ne
£
An error occurred with the internal parameters for the servo amplifier.
(1) An instantaneous voltage drop of the control circuit power supply, or the power
supply of control circuit blocked while writing parameters. Check the control
. circuit voltage, and then perform "servo parameter initialization".
020 Parameter error 0 G1

(2) Possible malfunction due to noise. Keep the series away from the noise source
such as electromagnetic switches while in use.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

An error occurred with the internal parameters for the servo ampilifier.
021 |*Parameter error 1 Please contact our nearest sales office if the problem persists even after repowering | G1
the control circuit.

An error occurred with the internal parameters for the servo ampilifier.

An instantaneous voltage drop of the control circuit power supply, or the power
supply of control circuit blocked while writing parameters. Check the control circuit
voltage, and then perform "servo parameter initialization".

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

022 |*Parameter error 2 G1

An error occurs with the internal program of the servo amplifier.
024 |*System alarm 5 Please contact our nearest sales office if the problem persists even after repowering | G1
the control circuit.

An error occurs with the internal program of the servo amplifier.
025 |*System alarm 6 Please contact our nearest sales office if the problem persists even after repowering | G1
the control circuit.

An error occurred with th main circuit detection data.
Please contact our nearest sales office if the problem persists even after repowering | G1
the control circuit.

An error occurred with the parameter setting range.

(1) The electronic gear ratio is now possibly out of the acceptable range. Check if
the following conditions are met: 0.001< (*electronic gear (numerator) [POS_02)/
*electronic gear (denominator); [POS_03]) < 4000.

(2) The same function may have been assigned to more than one input, or EXIT 1
through 3 may have been assigned to anything other than IN4 through 6. Check

040 |*Parameter setting error 0 the input signal assignment settings. G1

(3) The changed parameter is now possibly out of the acceptable setting range.
Check the setting range for the parameter that has been changed.

(4) A possible mismatch between the servo amplifier and servo motor. Check their
respective models.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

An main circuit detection
section error

030

XIAN3ddY E

*Encoder division output | The set value for Encoder division output pulse [SYS_02] resulted in an error.
pulse error Check the setting range and if the setting conditions are met.
An error occurred with the parameter setting. Check if the following conditions are met:
For Estimation of ratio of inertia moment or Gain search PRO (without host command):
(1) For the inertia moment ratio estimation, or the gain search PRO (No superior
command)
A) Motor rated speed [min-1]*(1/3)*(222)/(6*(105)) > *Electronic
gear(numerator) [POS_02]/*Electronic gear (denominator) [POS_03]
042 |*Parameter setting error 1 B) Motor highest speed [min-1]*(222)/(3.66*(1012)) < *Electronic G1
gear(numerator) [POS_02]/*Electronic gear (denominator) [POS_03]
(2) During pattern operation
A) "Pattern operation speed" [min-1]*(222)/(6*(105)) > *Electronic
gear(numerator) [POS_02]/*Electronic gear (denominator) [POS_03]
B) Motor highest speed [min-1]*(222)/(3.66*(1012)) < *Electronic
gear(numerator) [POS_02]/*Electronic gear (denominator) [POS_03]
*1 Alarms marked with "*" require repowering the control circuit.
*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.
*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.

041 G1
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A-5 List of Alarm/Warning Messages

Alarm *q . . 23
™ Alarm name Contents of alarms and corrective actions % £
£
Fully closed module was unable to be recognized.
(1) A possible poor connection to the fully closed module. Check the installation.
044 *Fully closed module (2) In case of not using the fully closed module, set "*External encoder" (FC_01) to G1
setting error "0: Do not use".

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

An error occurred with the parameter setting range.

(1) When 4-bit parameter was written into the bank as a bank member, two
members in succession may have not been registered correctly. Check the
number of bytes is fixed for that bank.

04A |*Parameter setting error 2 |(2) The total data amount in the bank may have exceeded 64 ("*Parameter banks" x | G1
"*Parameter bank members" > 64). Set the total data amount in the bank to less
than 64.

(3) The reserved parameter value is incorrect. Perform Servo Parameter
Initialization.

A mismatch between the servo amplifier and servo motor. Check the servo amplifier
and servo motor used.

050 | Motor combination error 2 Please contact our nearest sales office if the problem persists even after checking G1
the above and repowering the control circuit.
An unidentifiable servo motor was connected to the servo amplifier. Check the servo
. I amplifier and servo motor used.
051 Motor combination error 1 Please contact our nearest sales office if the problem persists even after checking =L
the above and repowering the control circuit.
The servo ON command is input from the superior device after you execute the
function which servo ON and the mandatory output is executed by the servo
amplifier internal command.
s fter i | Please reclose the control circuit power supply after the execution of the following
0BO ervo onda er Int'erna functions. G1
command operation « Z-phase search « Inertia moment ratio estimation
« Gain search PRO (No superior command) « Mandatory output
« Mechanical analyzer « Servo JOG operation

« Pattern operation

An overcurrent was detected in a power transistor.
(1) Incorrect wiring, a poor contact, a short circuit, or a ground fault is possible with
the main circuit power cable or motor power cable. Check the wiring.

(2) Incorrect wiring, a poor contact, overcapacity in regenerative processing, or a too
small regenerative resistance value is possible with the regenerative resistor.
100 |*Overcurrent Check the wiring, resistor value, and load of the regenerative resistor. G1
(3) The dynamic brake may be used frequently. Reconsider the selection, operating
conditions, and mechanical system of the servo amplifier to decrease usage

frequency.
(4) Possible malfunction due to noise. Keep the series away from the noise source
such as electromagnetic switches while in use.

A current exceeding the acceptable current ran through the motor.

(1) The following can be considered with the motor cable connection. Check the
following:

» A poor contact
* Incorrect wiring
« An internal short circuit or a ground fault

101 |*Motor overcurrent (2) Possible malfunction due to noise. Take action against noise by wiring FG G1
properly, etc.

(3) The servo motor may be being stopped, or a high load may have been applied to
the servo motor during low-speed operation. Reduce the load or reconsider the
operating conditions.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

>
aY
3
m
z
=
X

A error related to regenerative processing occurred.

(1) Regenerative resistor capacity [SYS_03] is possibly set to a value other than "0"
for a servo amplifier with no internal regenerative resistor and no external
regenerative resistor attached. Check the set value.

(2) The jumper between power terminals B2 and B3 may be disconnected in a servo
amplifier with the internal regenerative resistor. Check the wiring.

(3) Incorrect wiring or a broken wire is possible with the regenerative resistor. Check
the wiring.

Check the above, and then repower the control circuit without powering on the main

circuit.

300 |Regenerative error G1

*1 Alarms marked with "*" require repowering the control circuit.

*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.

*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.
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A-5 List of Alarm/Warning Messages

Alarm *q 2l
™ Alarm name Contents of alarms and corrective actions % £
(]
£
Regenerative overload was detected.
(1) Regenerative power possibly exceeds the acceptable range. Reconsider the
load, operating conditions, and the value set for Regenerative resistor capacity
[SYS_03].
320 |Regenerative overload (2) The m_am_cwcwt power supply voltage possibly exceeds the range defined in the G2
specifications. Check the input voltage.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
After an alarm went off, the alarm detection level will be reduced to 50% of the
normal level only the next time the control circuit is powered on.
A wiring error was detected with the main circuit.
(1) Wires of either an internal or external regenerative circuit may have been broken
with the main circuit power supply voltage high inside the servo amplifier. Check
the resistance value and wiring of the regenerative resistor.
330 | Main circuit wiring error (2) The input power source type (AC/DC) possibly varies from the value set for the G1

AC/DC power supply [OTH_19] . Check the power source type and the set value
correspond to each other.

(3) Regenerative resistor capacity [SYS_03] is possibly set to a value other than "0"
for a servo amplifier with no external regenerative resistor attached. Check the
set value.

An overvoltage was detected with the main circuit power supply in the servo

amplifier.

(1) The main circuit power supply voltage is possibly unexceptionally high. Check if
the power supply voltage is unstable or within the range defined in the
specifications. Install a surge absorber or a similar device in case of possible
lightning effects.

400 |Main circuit overvoltage (2) The external regenerative resistor resistance value is possibly too high. Check G1
the operating conditions and load and reconsider the regenerative resistance
value.

(3) The ratio of load inertia moment possibly exceeds the range defined in the
specifications. Check the load value and operating conditions.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

An undervoltage was detected with the main circuit power supply in the servo

amplifier.

(1) The main circuit power supply voltage possibly falls short of a predetermined
level. Check if the power supply voltage is unstable or within the range defined in
the specifications.

(2) The instantaneous power failure possibly falls short of a predetermined level.
Check the main circuit power supply and change Instantaneous powercut hold
time [OTH_24] to a smaller value if it was changed.

(3) The fuse inside the servo amplifier may have been melted down. Repair or
replace the servo amplifier first, and then connect it to the AC/DC reactor.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

410 |Main circuit under voltage G2

XIAN3ddV

The motor speed exceeded the maximum rotational speed(*3).

(1) Incorrect wiring is possible with the U-phase, V-phase, and W-phase between

510 |Overspeed the servo amplifier and servo motor. Check the wiring. G1

(2) An overshooting is possibly too high. Reconsider the command input value,
acceleration/deceleration conditions, gain, etc.

The encoder division output pulse exceeded the highest frequency 1.6 Mpps (6.4
Encoder division output MHz after 4 multiplications).

pulse overspeed Reconsider the value set for Encoder division output pulse [SYS_02] and motor
rotational speed.

511 G1

Strong vibrations were detected while performing the tuning function.

» While performing auto-tuning: Make the value set for the load level bigger or that
521 |Vibration alarm at tuning for the response characteristic smaller. G1
» Others: Perform corrective actions that correspond to the procedures to perform

each function.

The series was operated from a few seconds up to several dozen seconds at a

torque exceeding the rated value.

(1) Operation that exceeded the overload protection characteristic may have been
performed. Reconsider the operating and load conditions and check if the motor
capacity is appropriate.

Overload (2) Incorrect wiring or a poor connection is possible with the motor and encoder
710 |(Instantaneous maximum cables. Check if there are problems with the wiring. G2
load) (3) The load may have become excessive during operation as the motor did not

operate due to mechanical reasons. Check the mechanical systems.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
After an alarm went off, the alarm detection level will be reduced to 50% of the
normal level only the next time the control circuit is powered on.

*1 Alarms marked with "*" require repowering the control circuit.

*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.

*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.
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A-5 List of Alarm/Warning Messages

Alarm

code

*
Alarm name”’

Contents of alarms and corrective actions

Stop
method

720

Overload
(Overload (Continuous))

The series was operated continuously at a torque exceeding the rated value.

(1) Operation that exceeded the overload protection characteristic may have been
performed. Reconsider the operating and load conditions and check if the motor
capacity is appropriate.

(2) Incorrect wiring or a poor connection is possible with the motor and encoder
cables.

(3) The load may have become excessive during operation as the motor did not
operate due to mechanical reasons. Check the mechanical systems.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

After an alarm went off, the alarm detection level will be reduced to 50% of the

normal level only the next time the control circuit is powered on.

G1

730

Dynamic brake overload

An overload was detected in dynamic brake resistance.

The rotational energy when the dynamic brake is brought to a stop may have
exceeded the acceptable value, or the motor is possibly being driven by an external
force. Reconsider the operating conditions by lowering the command speed, making
the load inertia moment smaller, decreasing the frequency of stopping the dynamic
brake, etc.

Please contact our nearest sales office if the problem persists even after checking the
above and repowering the control circuit.

After an alarm went off, the alarm detection level will be reduced to 50% of the normal
level only the next time the control circuit is powered on.

G1

740

Surge current overload

The acceptable frequency for surge current resistance when the main circuit is
powered on/off was exceeded.
Decrease the frequency of powering the main circuit ON/OFF.

G1

7A1

Internal overheat 0

TA2

Internal overheat 1

The temperature inside the servo amplifier exceeded the acceptable temperature.

(1) Ambient temperature is possibly high. Set the ambient temperature around the
servo amplifier to within the default value.

(2) The load is possibly excessive, or operation may be exceeding the regenerative
processing capacity. Reconsider the load and operating conditions.

(3) The overload alarm may have been repeatedly reset by powering off to continue
with operation. Reconsider the method to reset the alarm.

(4) The condition of the servo amplifier installation may not be appropriate. Check
the installation criteria such as the direction in which the servo amplifier is
installed, etc.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

G2

G2

7A3

*Internal temperature
detection section error

An error occurred with the internal temperature detection circuit in the servo ampilifier.
Please contact our nearest sales office if the problem persists even after repowering
the control circuit.

G2

7AB

Built-in fan stopped

The built-in fan inside the servo amplifier stopped.

Check if there is any foreign material inside and remove it if there is any.

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

>
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810

*Encoder backup alarm

The encoder power became low and the position data was cleared.

(1) Perform the "absolute encoder setup" when powering on the absolute encoder
for the first time.

(2) The battery voltage is possibly low, or the battery may have been removed once.
Check if the battery has been replaced or power is properly supplied to the
encoder, and then perform the "absolute encoder setup”.

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

G1

820

*Encoder error 0

An error occurred with the internal parameters for the encoder.

Perform the "absolute encoder setup”.

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

830

Encoder battery alarm

An error was detected while checking the battery voltage when powering on the

control circuit.

(1) The absolute encoder battery voltage may have been lowered to less than 2.7V.
Replace the battery.

(2) The battery may not be properly connected. Check the wiring.

G1

840

*Encoder error 1

An error occurred with the internal parameters for the encoder.

A possible encoder malfunction due to noise. Keep the series away from the noise
source such as electromagnetic switches while in use.

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

850

*Encoder overspeed

Motor rotations were detected when powering on the control circuit.

The servo motor may be rotating at more than 200min"" when powering on the
control circuit. Check the servo amplifier speed when powering on the control circuit.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

*1 Alarms marked with "*" require repowering the control circuit.

*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.

*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.
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Alarm *q 2l
code Alarm name Contents of alarms and corrective actions % <
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£
An overheat was detected inside the encoder.
(1) The ambient temperature around the servo motor is possibly high. Reconsider
the cooling conditions and check that ambient temperature is less than 40°C (or
. 60°C when used at the derated value).
860 Encoder overheat (2) The motor is possibly overheated due to the load conditions being too high. G1
Check the operating conditions and load.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
Failed to acquire the origin position of the absolute value external encoder.
8A0 |External encoder error 0 (1) The motor may be operating when trying to_a_cqmre th(_e origin _p_osmon. Ensure G1
that the motor does not operate when acquiring the origin position.
(2) The external encoder may be defective. Check the external encoder.
8A1 |External encoder error 1 An error was detected with the external encoder. G1
The external encoder may be defective. Check the external encoder.
An error was detected with the external encoder.
8A2 | External encoder error 2 The external encoder may be defective. Check the external encoder. G1
An error was detected with the external encoder.
8A3 | External encoder error 3 The external encoder may be defective. Check the external encoder. G1
An overspeed error was detected from the external encoder.
8A5 |External encoder error 4 The external encoder may have o_p_era_ted at a speed exceed_lng its maximum speed. G1
Check the external encoder specifications, and then reconsider the operating
conditions.
8A6 |External encoder error 5 An overheat error was detected from the external encoder. G1
The external encoder may be defective. Check the external encoder.
An error occurred with the current detection circuit.
(1) Possible malfunction due to noise. Keep the series away from the noise source
* such as electromagnetic switches while in use.
B33 |*Current detected error (2) The servo motor power cable may be disconnected. Check the wiring. G1
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
B6A *MECHATROLINK comm. |An error occurred with the MECHATROLINK communication ASIC. G1
ASIC error 0 Possible malfunction due to noise. Keep the series away from the noise source such
R as electromagnetic switches while in use.
BeR | MECHATROLINK comm. |pjease contact our nearest sales office if the problem persists even after checking | G2
ASIC error 1 the above and repowering the control circuit.
BFO |[*System alarm 0 ) ) . G1
" An error occurs with the internal program of the servo amplifier. —
BF1 |*System alarm 1 Possible malfunction due to noise. Keep the series away from the noise source such | G
BF2 |*System alarm 2 as electromagnetic switches while in use. G1
BF3 |*System alarm 3 Please contact our nea_rest sales office _if th_e problem persists even after checking G1
the above and repowering the control circuit. —
BF4 |*System alarm 4 G1
An overrun was detected with the servo motor.
The wiring order of the U-phase, V-phase, and W-phase of the motor may be
C10 |Overrun detected incorrect. Check the wiring. G1
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
An error occurred with internal data of the encoder.
Possible malfunction due to noise. Keep the series away from the noise source such
C80 |[*Encoder comm error 0 as electromagnetic switches while in use. G1
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
*1 Alarms marked with "*" require repowering the control circuit.
*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.
*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.
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£
A communication error occurred between the encoder and servo amplifier.
(1) The following can be considered with encoder wiring. Check the following:
» The connector is disconnected, or a poor contact is observed.
* Incorrect wiring
C90 [*Encoder comm error 1 » The encoder cable is too long or too thin. G1
(2) Possible malfunction due to noise. Keep the series away from the noise source
such as electromagnetic switches while in use.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
A communication error occurred between the encoder and servo amplifier.
Possible malfunction due to noise. Possibilities include but are not limited to: The
C91 |*Encoder comm error 2 encoder cable is bound with the high current line, or the FG electrical potential has G1
moved. Check how the encoder cable is connected and ground the device.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
A communication error occurred between the encoder and servo amplifier.
(1) Possible malfunction due to noise. Keep the series away from the noise source
such as electromagnetic switches while in use.
C92 |*Encoder comm error 3 (2) Excessive vibrations may have been transferred to the encoder. Try to reduce G1
the vibration of the mechanical systems.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
An error occurred with the internal parameters for the encoder.
Possible malfunction due to noise. Keep the series away from the noise source such
CAO |*Encoder comm error 4 as electromagnetic switches while in use. G1
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
A communication error occurred between the encoder and servo amplifier.
(1) The following can be considered with encoder wiring. Check the following:
» The connector is disconnected, or a poor contact is observed.
» The encoder cable is too long or too thin.
* Incorrect wiring
CBO |*Encoder comm error 5 (2) Possible malfunction due to noise. Keep the series away from the noise source | G1
such as electromagnetic switches while in use.
(3) Excessive vibrations may have been transferred to the encoder. Try to reduce
the vibration of the mechanical systems.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.
An error occurred with internal data of the encoder.
Possible malfunction due to noise. Keep the series away from the noise source such
> CCO |*Encoder comm error 6 as electromagnetic switches while in use. G1
T Please contact our nearest sales office if the problem persists even after checking
I.'I'EI the above and repowering the control circuit.
% A communication error occurred between the fully closed module and external
X . encoder.
cpq | Fully closed module (1) The following can be considered with external encoder wiring. Check the G1
comm. error 0 following:
» The connector is disconnected, or a poor contact is observed.
* Incorrect wiring —
» The encoder cable is too long or too thin.
*Fully closed module (2) Possible malfunction dge to.noise. Ke.ep.the series away from the noise source
CF2 | omm. error 1 such as electromagnetic switches while in use. G1
’ Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

A-5 List of Alarm/Warning Messages

*1 Alarms marked with "*" require repowering the control circuit.

*2  Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.

*3  The maximum rotational speed is the maximum rotational speed based on motor performance or the value of
"*Maximum motor speed" (VEL_06), whichever is lower.
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Alarm
code

*
Alarm name”’

Contents of alarms and corrective actions

Stop
method

D00

Excessive position
deviation

Position deviation exceeded the deviation excessive alarm level [ALM_10].

(1) The command frequency and its resulting deviation is possibly too high.
Reconsider the respective values set for the input frequency, acceleration/
deceleration time, gain, and electronic gear ratio.

(2) The load inertia is possibly too high. Reconsider the load and motor capacity.

(3) The electromagnetic brake may not have been released. Check the
electromagnetic brake.

(4) The motor is possibly mechanically locked, or a possible mechanical clash.
Check the mechanical systems.

(5) Incorrect wiring is possible with the U-phase, V-phase, and W-phase between
the servo amplifier and motor. Check the wiring.

(6) The motor may have been driven by an external force (such as gravity) when it
was brought to a stop. Check the state of the motor when brought to a stop.

(7) The value set for the deviation excessive alarm level [ALM_10] is possibly too
small as compared to the operating conditions. Reconsider the set value.

G1

D01

Excessive position
deviation at servo on 1

Position deviation with Servo ON exceeded the dev excessive alm level at SVON
[ALM_14].

The motor may have operated during Servo OFF without clearing the position
deviation pulse, and the servo may have been turned ON with the position deviation
pulse accumulated in excess amounts. Clear the position deviation pulse during
Servo OFF, or reconsider the value set for the dev excessive alm level at SVON
[ALM_14].

G1

D02

Excessive position
deviation at servo on 2

Position deviation exceeded the deviation excessive alarm level [ALM_10].

The servo may have been turned ON with the position deviation pulse accumulated
during Servo OFF, and the command pulse may have been input while operating at
the speed limit at servo ON [ALM_16], exceeding the deviation excessive alarm
level [ALM_10]. Set the correct value for the deviation excessive alarm level
[ALM_10] or speed limit at servo ON [ALM_16].

G2

DOA

Analog feedback
excessive torque deviation

Analog feedback torque deviation exceeded the "torque deviation excessive alarm

level" (AFB_11).

(1) Analog input may not be properly input. Check the wiring and sensor behavior.

(2) The setting for "Analog input gain" (AFB_05) may not be properly configured.
Reconsider the set value.

G1

D10

Excessive motor-external
encoder deviation

The difference between the motor encoder feedback position and the external
encoder feedback position (load position) exceeded the "motor-external encoder
deviation excessive alarm level" (FC_06).

(1) The motor rotational direction is possibly reverse to the external encoder
installation direction. Reverse the installation direction or the direction set for
"external encoder" (FC_01).

(2) There may be problems with the load such as the motor and stage, or with the
mechanical connection by the external encoder. Check the connections and
readjust the mechanical connection. In case of slipping belts, etc., properly set
up "slip correction coefficient per motor rotation" (FC_07).

(3) The "external encoder coordinate transformation" (FC_02,FC_03) setting may
not be appropriate. Check the set value.

G2

E40

ML-III transform cycle
setting error

A synchronization error occurred during MECHATROLINK-III communication.
The MECHATROLINK-III transform cycle setting is possibly incorrect. Check the
value set for the transform cycle.

G2

E41

ML-III communication data
size setting error

The communication data size possibly varies between the host controller and servo
amplifier.

Check the master communication data size and the value set for the servo amplifier
(dip switch).

G2

E42

*ML-Il station address
setting error

An error was found with the station address setting.

(1) The station address is possibly set to a value that is out of range. Check if the
value for the station address (rotary switch) is in the range between 03H and
EFH.

(2) A device using the same address is possibly present on the communication
network. Check device station addresses on the communication network to
ensure that no duplicate addresses.

G2

E50

ML-III sync error

A synchronization error occurred during MECHATROLINK-III communication.

(1) Check if WDT data has been updated correctly on the host controller.

(2) Take correction action against noise. (Check communication cable wiring and
grounding. Or, attach ferrite core(s) to the communication cable, etc.)

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

ML-III sync error (E50) is not saved in the alarm history.

G2

*1
*3

Alarms marked with "*" require repowering the control circuit.

Refer to

"5-2 Function Setting", Page 5-5 for further information on the stop method.
The maximum rotational speed is the maximum rotational speed based on motor performance or the value of

"*Maximum motor speed" (VEL_06), whichever is lower.
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Alarm
code

*
Alarm name”’

Contents of alarms and corrective actions

Stop
method

E51

ML-IIl sync failed

Synchronous communications failed to start.

Check if WDT data has been updated correctly on the host controller.

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G2

EGO

ML-IIl comm error -
receive error

Communication errors occurred in succession during MECHATROLINK-III

communication. Reconsider the following:

(1) Perform MECHATROLINK-III cable wiring and install the terminator properly.

(2) Take correction action against noise. (Check communication cable wiring and
grounding. Or, attach ferrite core(s) to the communication cable, etc.)

ML-IIl comm error (E60) is not saved in the alarm history.

G2

E61

ML-III transform cycle error
- sync interval error

A transform cycle error occurred during MECHATROLINK-III communication.
Check the cause that led to changes in the transform cycle of the host controller.
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G2

E63

ML-III sync frame not
received

An error occurred during synchronous communication.

(1) Perform MECHATROLINK-III cable wiring and install the terminator properly.

(2) Take correction action against noise. (Check communication cable wiring and
grounding. Or, attach ferrite core(s) to the communication cable, etc.)

Please contact our nearest sales office if the problem persists even after checking

the above and repowering the control circuit.

ML-II sync frame not received (E63) is not saved in the alarm history.

G2

EB1

*STO function signal input
timing error

There is a time difference of 10 seconds between STO1 input and STO2 input until
they are activated.

Check the time difference between input signals and set the output circuit and
device properly.

Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

EC8

*Gate drive error 1

EC9

*Gate drive error 2

The servo amplifier is possibly defective. Please contact our nearest sales office if
the problem persists even after repowering the control circuit.

G1
G1

ED1

Command execute timeout

A timeout error occurred with the MECHATROLINK-III command. Check if the
SV_ON, SENS_ON command is performed while the motor is rotating.

G2

F10

Main circuit open phase

One of the L1, L2, and L3 phase voltages remained low for more than a second with

the main circuit powered on.

(1) The value set for "*3PH/1PH power supply" (OTH_20) may vary from the power
source type (three phase/single phase) actually being input. Check the set value
and input power source type.

(2) Three phase power supply wiring may be defective, or the three phase power
supply may be unbalanced. Check if there are no balance problems between the
three phase power supply wiring and power supply.

G2

F50

Motor power supply cable
broken

The motor power supply cable was found disconnected.
The following can be considered with the motor cable connection. Check the
following:

+ Disconnected

» A poor contact

* Incorrect wiring
Please contact our nearest sales office if the problem persists even after checking
the above and repowering the control circuit.

G1

*1
*2
*3

Alarms marked with "*" require repowering the control circuit.
Refer to [J] "5-2 Function Setting", Page 5-5 for further information on the stop method.

The maximum rotational speed is the maximum rotational speed based on motor performance or the value of

"*Maximum motor speed" (VEL_06), whichever is lower.
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m List of Warning Messages

Alarm
code

Warning name

Contents of alarms and corrective actions

900

Excessive warning

The position deviation pulse exceeded the deviation excessive alarm level [ALM_10]x

(deviation excessive waring level [ALM_09]/100).

(1) The command frequency and its resulting deviation is possibly too high. Reconsider
the respective values set for the input frequency, acceleration/deceleration time, gain,
and electronic gear ratio.

(2) The load inertia is possibly too high. Reconsider the load and motor capacity.

(3) The electromagnetic brake may not have been released. Check the electromagnetic
brake.

(4) The motor is possibly mechanically locked, or a possible mechanical clash. Check the
mechanical systems.

(5) Incorrect wiring is possible with the U-phase, V-phase, and W-phase between the
servo amplifier and motor. Check the wiring.

(6) The motor may have been driven by an external force (such as gravity) when it was
brought to a stop. Check the state of the motor when brought to a stop.

(7) The values set for the deviation excessive alarm level [ALM_10] and deviation
excessive waring level [ALM_09] are possibly too small as compared to the operating
conditions. Reconsider the set value.

901

Excessive warning at servo
on

The position deviation exceeded the deviation excessive alarm level [ALM_14]x (dev
excessive alm level at SVON [ALM_15])/100).

The motor may have operated during Servo OFF when the setting is configured so the
position deviation pulse is not cleared. Clear the position deviation pulse during Servo
OFF, or set the deviation excessive alarm level [ALM_14] and dev excessive alm level at
SVON [ALM_15] to appropriate values.

910

Overload warning

The operating load exceeded the overload warning level [ALM_11].

(1) Operation that exceeded the specified overload warning level may have been
performed. Reconsider the operating and load conditions and check if the motor
capacity is appropriate.

(2) Incorrect wiring or a poor connection is possible with the motor and encoder cables.
Check if there are problems with the wiring.

(3) The load may have become excessive during operation as the motor did not operate
due to mechanical reasons. Check the mechanical systems.

911

Vibration excessive waring

Unexceptional motor speed-related vibrations were detected.

(1) The operating conditions and tuning may not be appropriate. Reconsider the setting
by lowering the motor speed or "speed control gain" (TUN_05).

(2) The actual ratio of inertia moment is possibly smaller or larger than the set value.
Correct the "ratio of load inertia moment" (TUN_08) by setting the appropriate value.

912

Internal overheat warning 0

913

Internal overheat warning 1

The temperature inside the servo amplifier exceeded the acceptable temperature.

(1) Ambient temperature is possibly high. Set the ambient temperature around the servo
amplifier to within the default value.

(2) The load is possibly excessive, or operation may be exceeding the regenerative
processing capacity. Reconsider the load and operating conditions.

(3) The overload alarm may have been repeatedly reset by powering off to continue with
operation. Reconsider the method to reset the alarm.

(4) The condition of the servo amplifier installation may not be appropriate. Check the
installation criteria such as the direction in which the servo ampilifier is installed, etc.

Please contact our nearest sales office if the problem persists even after checking the

above and repowering the control circuit.

XIAN3ddV
>

920

Regenerative overload
warning

The operating load exceeded the regenerative warning level.

(1) Regenerative power possibly exceeds 50% of the regenerative warning level.
Reconsider the load, operating conditions, and the value set for Regenerative resistor
capacity [SYS_13].

(2) The main circuit power supply voltage possibly exceeds the range defined in the
specifications. Check the input voltage.

921

Dynamic brake overload
warning

An overload was detected in dynamic brake resistance.

The rotational energy when the dynamic brake is brought to a stop may have exceeded
the acceptable value, or the motor is possibly being driven by an external force.
Reconsider the operating conditions by lowering the command speed, making the load
inertia moment smaller, decreasing the frequency of stopping the dynamic brake, etc.

922

Analog feedback detection
torque excessive warming

The analog feedback detection torque exceeded the "detection trq excessive warning

level" (AFB_12) and passed "detection trq excessive warning time" (AFB_13).

(1) Analog input may not be properly input. Check the wiring and sensor behavior.

(2) The setting for "Analog input gain" (AFB_05) may not be properly configured.
Reconsider the set value.

923

Built-in fan stop warning

The built-in fan inside the servo amplifier stopped.

Check if there is any foreign material inside the fan.

Please contact our nearest sales office if the problem persists even after checking the
above and repowering the control circuit.

A-33
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ﬁfg:‘ Warning name Contents of alarms and corrective actions
An error was detected while checking the battery voltage.
(1) The absolute encoder battery voltage may have been lowered to less than 2.7V.
930 ABS encoder battery Replace the battery.
warning (2) The battery may not be properly connected. Check the wiring.
Please contact our nearest sales office if the problem persists even after checking the
above and repowering the control circuit.
Data setting warning 1 A parameter was set that cannot be used for the MECHATROLINK-III communication
94A tant ber) 1 command.
(constant number) Set up an appropriate parameter.
D . . A value that is out of range was set for MECHATROLINK-III communication command
94B ata ?ettlng warning 2 data.
(out of range) Set up data within the configurable range.
04C Data setting warning 3 The calculated result for the set value returned an error.
(calculate error) Set up data within the configurable range.
. . The parameter size set for the MECHATROLINK-IIl communication command is not
Data setting warning 4
94D (parameter size)* correct.
P Configure the proper parameter size.
: A command was sent although its conditions were incomplete.
95A Cortnnf1and é".’?m")? ! Check the execution conditions for each command and send the commands under
(out of condition) complete conditions.
958 Command warning 2 An unsupported command was received.
(not supported) 1 Do not send an unsupported command.
Command warning 5 The sending conditions for sub command are not complete.
95E |(sub command not o
1 Send the sub commands once the conditions are complete.
allowed)
o5F Command warning 6 An undefined command was received.
(undefined) ! Do not send an undefined command.
Communication errors occurred in succession during MECHATROLINK-III
communication. Reconsider the following:
(1) Perform MECHATROLINK-III cable wiring and install the terminator properly.
960 | ML-IIl comm warning (2) Take correction action against noise (check communication cable connections and
grounding). Or, attach ferrite core(s) to the communication cable, etc.)
Please contact our nearest sales office if the problem persists even after checking the
above and repowering the control circuit.
An undervoltage was detected with the main circuit power supply in the servo amplifier.
(1) The main circuit power supply voltage possibly falls short of a predetermined level.
Check if the power supply voltage is unstable or within the range defined in the
specifications.
Main circuit under voltage (2) The instantaneous power failure possibly falls short of a predetermined level. Check
971 warnin 9 the power supply voltage and change Instantaneous powercut hold time [OTH_24] to
9 a smaller value if it was changed.
(3) The fuse inside the servo amplifier may have been melted down. Repair or replace
the servo amplifier first, and then connect it to the AC/DC reactor.
Please contact our nearest sales office if the problem persists even after checking the
above and repowering the control circuit.
Command warning 7 A command was sent that cannot be performed in the present communication phase.
97A *1 9 Reconsider the setting so the conditions to send commands from the host controller are
phase error
complete.
. A value that is out of range was set for command data.
97B | Out of range data clamp L Reconsider the setting so the conditions to send command data from the host controller
are complete.
9D1 | Master station error warnin An error occurred at the MECHATROLINK-III master station.
9 | Check the state of the master station.
*1 The warning will be automatically cancelled when receiving the MECHATROLINK-III command normally.
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Alarm
code

Warning name

Contents of alarms and corrective actions

9D2

Servo on condition fail
warning

The Servo ON command was sent from the host controller when Servo ON was not
possible.

(1) An alarm is possibly occurring. Check the state of the alarm.

(2) The main circuit power supply is possibly turned off. Check the main circuit power
supply voltage.

(3) A possible STO state. Check the state of the /STO1 and /STO2 terminals.

(4) A possible forced stop state. When Forced stop (FSTOP) is assigned to the input
terminal, check the state of the Forced stop assigned input terminal.

(5) When "*Absolute position system" (SYS_01) is set to either "0:ABS" or "2:1 turn ABS",
the SV_ON command was possibly received without receiving the SENS_ON
command. Check the set value and host controller command sequence.

(6) The Servo ON command is possibly input after the Servo ON or performing the
function to force output by the internal command. Repower the control circuit after
performing the following functions.

«Z-phase search « Inertia moment ratio estimation
« Gain search PRO (No superior command) « Mandatory output

« Mechanical analyzer « Servo JOG operation

« Pattern operation

9D3

STO state warning

A STO state was detected.
Do a safety check and follow the instructions as described in m "Methods for restoration
from STO State", Page 8-5 to restore the settings.

9D4

Forced termination warning

Aforced stop was detected. Check the forced stop input signal.
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MECHATROLINK-lIl Communication Commands

Overview

Overview of MECHATROLINK-IIl communication commands

A-36

SV2 Series can also use MECHATROLINK-III communication commands to send operating commands to the servo
motor, in addition to the methods provided in Chapter 6.

m Frame structure

When 48 bytes are set for the number of transmission bytes in the communication settings, the command frame
structure is as follows.

Byte 0 31 32 47
T T T T
Main command area Secondary command area
0to 31: Used for main commands. The set value varies across the commands. Refer to the list of commands for

further information.
32 to 47:
When 32 bytes are set for the number of transmission bytes in the communication settings, the command frame is
comprised only of main commands.

Used for sub commands. A limited number of combinations is supported for main and sub commands.

m Data entry format

For MECHATROLINK-III communication, response frame data is entered in reverse order (Little Endian).

Received data Input data
1st byte 2nd byte 3rd byte 4th byte
1234ABCDH :> Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower
HEX CH DH AH BH 3H 4H 1H 2H

m Communication sequence for master/slave stations

The status of master stations and slave stations transitions as follows when these stations communicate with each

other.

» Communication sequence for master station

i CONNECT (sync communication) publish !

CONNECT

Connection blish Non-sync SYNC_SET Sync
Whenl establishment |:> publis communication publish (sync |:> communication
powering ON wait (non-sync status communication) status
communication)

Communicat
malfunction

L Communication malfunction ———— |

i CONNECT (sync communication) receivei

» Communication sequence for slave station

Communicat
malfunction

Phase 1

Communication

malfunction

l} i DISCONNECT receive I
CONNECT |
- receive (non-sync N/
When Connephon communication) Non—syn(; i SYNC_SET Sync o
ing O establishment DISCONNECT <:| communication |:> receive (sync communication
powering ON wait receive status communication) status

E‘ Communication malfunction ':H

Phase 2
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m Phase

MECHATROLINK-III communication has three phases.

Phase Status
Phase 1 The power is turned on, ready for a connection to be established.
Phase 2 The connection is now established, ready for asynchronous communication.
Phase 3 The connection is now established, ready for synchronous communication.

m Terminology

Transmission cycle . . . ..
Communication cycle . .

Type of synchronization
Synchronous . . . . ...

Asynchronous . . .. ..

Communication mode
Asynchronous . . .. ..
Synchronous . . ... ..

A transmission cycle for MAC (Media Access Control Layer). A physical transmission cycle
to send out data to the transmission path.

. A communication cycle in the application layer. Set to integer multiples of the transmission

cycle.

A type of command to issue commands and receive responses in each communication
cycle.

Receive responses for issued commands in the next communication cycle.

Update and check the WDT (Watchdog Timer) value in the frame in each communication
cycle.

A type of command to issue commands and receive responses asynchronously with regard
to the communication cycle.

Responses for issued commands are not necessarily received in the next communication
cycle.

The WDT (Watchdog Timer) value in the frame is not checked.

Send and receive commands/responses in each communication cycle.

Asynchronously with regard to the communication cycle, issue commands in an event-
driven manner. Note that commands/responses are sent and received synchronously with
regard to the communication cycle.
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List of MECHATROLINK-IIl communication commands

MECHATROLINK-III communication commands are divided into main commands and sub commands. The list of

commands is as follows.

m List of main commands

Command Co::)n;:nd Descriptions z\lﬁ::::: See page
NOP O00H No operation performed. Yes [I] A-53
PRM_RD 01H Read parameters. - -
PRM_WR 02H Save parameters. - -
ID_RD 03H Read the servo motor ID. Yes [I] A-54
CONFIG 04H Enable the configured parameter. Yes [I] A-57
ALM_RD 05H 32?::1 tr:ztztr?/.te of the alarm/warning that is occurring and the Yes m A-60
ALM_CLR 06H glffn: t;zt(s)':'?l.te of the alarm/warning that is occurring and the Yes m A-60
SYNC_SET ODH Start synchronous communication. Yes [I] A-61
CONNECT OEH Establish a connection. Yes [I] A-55
DISCONNECT OFH Disconnect a connection. Yes [I] A-54
PPRM_RD 1BH Read parameters from flash ROM. - -
PPRM_WR 1CH Save parameters to flash ROM. - -
MEM_RD 1DH Read parameters from memory. Yes [I] A-73
MEM_WR 1EH Save parameters to memory. Yes [I] A-74
POS_SET 20H Set up the coordinates. Yes [I] A-61
BRK_ON 21H Activate the electromagnetic brake. Yes [I] A-72
BRK_OFF 22H Release the electromagnetic brake. Yes m A-72
SENS_ON 23H Acquire position data by powering on the encoder. Yes [I] A-58
SENS_OFF 24H Power off the encoder. Yes [ A-58
SMON 30H Monitor the state of the servo amplifier. Yes m A-59
SV_ON 31H Set the servo motor to Servo On State. Yes [I] A-59
SV_OFF 32H Set the servo motor to Servo Off State. Yes [I] A-59
INTERPOLATE 34H Perform the interpolation. Yes m A-63
POSING 35H ;I'_Il_wseFEaDr)g.;et position (TPOS) is set relative to the target speed Yes m A-63

FEED 36H |Feed at the target speed (TSPD). Yes [ A-65

Feed at the specified speed (TSPD). When the latch signal is
input while performing this command, positioning is performed
EX_FEED 37H from the latch signal input position to a position, to which the Yes EE] A-66
parameter-specified moved distance after inputting the latch
signal is added.

The target position (TPOS) is set relative to the target speed
(TSPD). When the latch signal is input while performing this
EX_POSING 39H command, positioning is performed from the latch signal input Yes EE] A-67
position to a position, to which the parameter-specified moved
distance after inputting the latch signal is added.

ZRET 3AH Perform an origin return. Yes EE] A-68
VELCTRL 3CH Control the speed. Yes EE] A-70
TRQCTRL 3DH Control the torque. Yes EE] A-71
SVPRM_RD 40H Read servo parameters. Yes EE] A-56
SVPRM_WR 41H Save servo parameters. Yes EE] A-56

m List of sub commands

Command SV2 series

Command — Descriptions supported See page
NOP 00H No operation performed. Yes D:] A-76
ALM_RD 05H aRIZ?rcrj] t&ztztr?:e of the alarm/warning that is occurring and the Yes m A-76
ALM_CLR 06H ;;II:fn: tr:}‘:tf)tr?/.te of the alarm/warning that is occurring and the Yes m A-76
MEM_RD 1DH Read parameters from memory. Yes D:] A-76
MEM_WR 1EH Save parameters to memory. Yes D:] A-76
SMON 30H Monitor the state of the servo amplifier. Yes D:] A-T7
SVPRM_RD 40H Read servo parameters. Yes D:] A-77
SVPRM_WR 41H Save servo parameters. Yes D:] A-77
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m List of main commands and corresponding sub commands

Sub commands are enabled only for specific main commands. The list of main commands and corresponding sub
commands is as follows.

Command Sub commands
Command
code NOP ALM_RD | ALM_CLR | MEM_RD | MEM_WR SMON SVPRM_RD | SVPRM_WR
NOP 00H Yes Yes Yes Yes Yes Yes Yes Yes
ID_RD 03H Yes Yes Yes Yes Yes Yes Yes Yes
CONFIG 04H Yes No No No No Yes No No
ALM_RD 05H Yes No No No No Yes No No
ALM_CLR 06H Yes No No No No Yes No No
SYNC_SET ODH Yes No No No No Yes No No
CONNECT OEH Yes No No No No No No No
DISCONNECT OFH Yes No No No No No No No
MEM_RD 1DH Yes No No No No Yes No No
MEM_WR 1EH Yes No No No No Yes No No
POS_SET 20H Yes No No No No Yes No No
BRK_ON 21H Yes No No No No Yes No No
BRK_OFF 22H Yes No No No No Yes No No
SENS_ON 23H Yes No No No No Yes No No
SENS_OFF 24H Yes No No No No Yes No No
SMON 30H Yes Yes Yes Yes Yes Yes Yes Yes
SV_ON 31H Yes Yes Yes Yes Yes Yes Yes Yes
SV_OFF 32H Yes Yes Yes Yes Yes Yes Yes Yes
INTERPOLATE 34H Yes Yes Yes Yes Yes Yes Yes Yes
POSING 35H Yes Yes Yes Yes Yes Yes Yes Yes
FEED 36H Yes Yes Yes Yes Yes Yes Yes Yes
EX_FEED 37H Yes Yes Yes Yes Yes Yes Yes Yes
EX_POSING 39H Yes Yes Yes Yes Yes Yes Yes Yes
ZRET 3AH Yes Yes Yes Yes Yes Yes Yes Yes
VELCTRL 3CH Yes Yes Yes Yes Yes Yes Yes Yes
TRQCTRL 3DH Yes Yes Yes Yes Yes Yes Yes Yes
SVPRM_RD 40H Yes No No No No Yes No No
SVPRM_WR 41H Yes No No No No Yes No No

Command/response timing chart

When the master station is sending a command to the slave station, the timing for the slave station to perform the
command and for the master station to input monitoring data is as follows. The timing is consistent regardless of
whether it is the communication cycle or transmission cycle.

e Timing to perform commands eTiming to input monitoring data
Corr_lmand Response Command Response
i Transmission cycle A i Transmission cycle A
Master station y ! ! Master station y r‘ ’_‘
send ononnn oonon'AnnonniEnn send 00000 :Eannnonn 0nonnon 0n
S| . ogobouodey Tooboohy ooty oo . oo [o0Ooohr,yuouoioog oo
ave station i ol i Slave station i 4
send L send L
CommunicationH 1 i Communication |/ { 4
interrupt Y Receive Send interrupt Y Receive Send
Slave station Slave station
r----->| ----- R
Little over 125 ps until the motor starts Position/signal before 125 ps+.
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Flow of operation

Operating method

A-40

Before starting communication, follow the procedures provided in [ "6-2 SV2 Series Setting", Page 6-3 to check the

communication settings and communication status.

In case of operating using the MECHATROLINK-III communication commands, two types of operating methods are

available: the controller based parameter management method and the servo amplifier based parameter

management method. To manage parameters using the controller, you do not need to reassign parameters to the

servo amplifier even after the servo amplifier has been replaced.

The flow of operation for each method is as follows.

m Operating sequence when managing parameters using the controller

Steps Command Co::)r::nd Steps
1 - - Power on the main and control circuits.
2 |NOP 00H Check if servo amplifier initialization is completed.
3 |DISCONNECT' OFH Disconnect the last connection.
4 |CONNECT OEH Establish a connection and start counting the watchdog timer.
5 |ID_RD 03H Read the servo motor ID.
6 |SVPRM_RD 40H Read the configuration information such as servo motor parameters.
7 |SVPRM_WR 41H Write parameters necessary for the servo motor.
8 |CONFIG 04H Enable the parameter configured for the servo motor.
9 |SENS_ON 23H Acquire position data by powering on the encoder.
10 |SV_ON 31H Set the servo motor to Servo On State. Perform operation.
POSING,
11 Start operation.
INTERPOLATE, etc.
12 |SV_OFF 32H Set the servo motor to Servo Off State.
13 |DISCONNECT OFH Disconnect a communication connection.
14 |- - Power off the main and control circuits.
*1 In case the connection was not disconnected successfully, send the CONNECT command after sending the

DISCONNECT command in more than 2 communication cycles.

m Operating sequence when managing parameters using the servo amplifier

e During setup

Steps Command Co‘r:r;nc;:nd Steps

1 - - Power on the main and control circuits.
2 |DISCONNECT OFH |Disconnect the last connection.
3 |CONNECT OEH Establish a connection and start counting the watchdog timer.
4 ID_RD 03H Read the servo motor ID.
5 |SVPRM_RD 40H Read the configuration information such as servo motor parameters.
6 |SVPRM_WR 41H Write parameters necessary for the servo motor to flash ROM.
7 DISCONNECT OFH Disconnect a communication connection.
8 |- - Power off the main and control circuits.

*1 In case the connection was not disconnected successfully, send the CONNECT command after sending the

DISCONNECT command in more than 2 communication cycles.
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e During normal operation

Steps Command el Steps
code

1 - - Power on the main and control circuits.
2 |DISCONNECT OFH Disconnect the last connection.
3 |CONNECT OEH Establish a connection and start counting the watchdog timer.
4 |ID_RD 03H Read the servo motor ID.
5 |SVPRM_RD 40H Read the configuration information such as servo motor parameters.
6 |SENS_ON 23H Acquire position data by powering on the encoder.
7 |SV_ON 31H Set the servo motor to Servo On State.

POSING,
8 Perform operation.

INTERPOLATE, etc.
9 |SV_OFF 32H Set the servo motor to Servo Off State.
10 |DISCONNECT OFH Disconnect a communication connection.
11 |- - Power off the main and control circuits.

*1 In case the connection was not disconnected successfully, send the CONNECT command after sending the
DISCONNECT command in more than 2 communication cycles.

m Other operating sequences

Special sequences using MECHATROLINK-III communication commands are as follows.

e During Servo ON

SV2 Series controls operation using MECHATROLINK-III communication commands sent from the host controller
only during Servo ON.

During Servo OFF, positioning is controlled by the servo amplifier (follow-up processing) so the command pulse
equals to the feedback pulse.

To send MECHATROLINK-III communication commands properly, you need to perform SMON after Servo ON was
enabled, check the state of the servo monitor and send the appropriate position command.

To enable Servo ON, check that the SVCMD_|O field read by SMON is M_RDY=1 and send the SV_ON command.

e During limit switch stop mode

Once the limit switch signal has been input, the servo amplifier brings the motor to a stop using the method set for
"*Limit switch stop mode" (ALM_05).
When stopped, the limit switch signal needs to be cleared using the following method.

Step 1

Monitor the limit switch signal (LSP/LSN) and send the following commands once the limit switch signal has been input.

* Interpolation command +« Commands other than the
Stop updating the interpolation position without making interpolation command
changes to the interpolation command. Or, send the Send CMD_CANCEL=1.

SMON command.

\4 \4

Using the DEN = 1 (pulse output completion) signal in the SVCMD_O field, check that the servo amplifier has
been brought to a stop by the limit switch. Also, by monitoring the ZSPD=1 (zero speed) in the SVCMD_IO
field, the stop of the motor can be detected reliably. Keep the command in step 1 until the DEN and ZSPD
signals are ready.

Step 3

reverse direction). Use the command to read the present position, respecify the appropriate command pulse,

Use move commands (POSING, INTERPOLATE, etc.) to perform limit release processing (move back in the
and then issue a command.
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e During emergency stops( with the main circuit turned OFF)

Detect SV_ON or PON=0 of response data from the SVCMD_|0 field, and then send the SV_OFF command.
Use the SMON command, etc., during emergency stops to monitor the state of the servo amplifier.

e During safety signal inputs

Once safety signals have been input, the servo amplifier forcibly shuts off the power to the motor and brings it to a
stop using the method set for "*Servo OFF or G1 alarm stop mode" (ALM_01).
Q7 "How to stop the device", Page 8-8

* When the STO signal is input after motor power shut-off

/STO1 On Off On
/STO2 (not require STO function) (require STO function) (not require STO function)
Motion SV_OFF ) ; SV_ON
Command command etc. >< command>< SMON command etc. >< command
SVCMD_STAT. : :
SV_ON 1 ' 0 ' 1
SVCMD_IO.
ESTP 0 ! 1 : 0 :
Servo amsgzgiluesr Operating XServo off >< STO state X Servo off X Operating
* When the STO signal is input while the motor is powered on
/STO1 On Off On
/STO2 (not require STO function) (require STO function) (not require STO function)
. ; SV_ON
Command Motion command etc. j)< SMON command etc. >< command
SVCMD_STAT. ; ;
SV_ON 1 0 1
SVCMD_IO. 5
ESTP 0 1 0 '
Servo amplifier . ; : : .
status Operating STO state Servo off Operating

Monitor the state of the STO input signal or the ESTP signal (STO) in the servo command input signal monitoring field
(SVCMD_IO). If a forced stop is detected, use the SV_OFF command, etc., to bring the motor to a stop.

Once the motor has been brought to a stop, use the following method to restore the settings.
Step 1
Clear the /STO1 or /STO2 signal.

At this point, the motor is still in the STO state.

Step 2
Issue the SV_OFF command to enter into the Servo Off state.

Step 3
Restore the controller and system settings.

Step 4
Issue the SV_ON command to enter into the Servo On state.
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Step 5
Complete operation preparations after Servo ON.

Step 6
Start operation.

\. Point * If entered into the STO state while sending the SV_ON command, clear the /STO1 or /STO2
signal. Then send commands other than SV_ON such as SV_OFF, and send the SV_ON
command again. This restores the normal operation state.

* If entered into the STO state while performing SV_ON, INTERPOLATE, POSING, FEED,
EX_FEED, EX_POSING, ZRET commands, SV2 Series enters into the Servo Off state, setting off
a command warning.

e When an alarm occurs
When D_ALM = 1 or COMM_ALM=38 is detected from the CMD_STAT field of response data, issue the SV_OFF

command. You can check the activation state using the ALM_RD command.
The alarm activation state can be cleared by resolving the alarm cause and issuing the ALM_CLR command. Note
that if an alarm occurs that requires repowering, it cannot be cleared.

e When a communication-related alarm occurs
Issue the ALM_CLR command to clear the alarm.

e When a warning occurs
When D_WAR =1 or COMM_ALM = 1 to 7 is detected, SV2 Series does not enter into the Servo Off state only with a
warning.
Check the alarm code generated using the ALM_RD command to resolve the warning cause.
The warning state can be cleared by issuing the ALM_CLR command or ALM_CLR bit of command control
(CMD_CTRL).

e When a command error occurs

When CMD_ALM # 0 is detected, the alarm is automatically cleared the next time a successful command is received.
Monitor the CMD_ALM state in each communication cycle from the host controller.

Setting the origin position at start-up

m Incremental encoder

When using the servo motor in incremental mode, an origin return needs to be performed when repowering.
Once an origin return has been performed and the origin has been confirmed, set up the command coordinates.
Two types of methods are available to set up the command coordinates.

e Setting up the command coordinates using the ZRET command

The master station (controller) uses the ZRET command to perform an origin return and then set up the command
coordinates.

e Setting up the command coordinates using the POS_SET command

The controller uses the POS_SET command to set up the command coordinates of the slave station.

1: Position the coordinates at the reference position.

2: By setting POS_SET_MODE.POS_SEL=3, POS_SET_MODE.REFE=1, POS_DATA as the reference position,
issue the POS_SET command.

Once the coordinates have been set up, ZPOINT and Software limit are enabled.
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m Absolute encoder

When using the servo motor in absolute mode, read the absolute position data from the absolute encoder using the
SENS_ON command, and then set up the command coordinates of the servo amplifier. The command coordinates
are set up by the absolute encoder detecting the position and "Absolute encoder origin offset" (ML_06).

Command origin coordinate

i M) M)
Command coordinate @ @
5 ! ML_06
Encoder coordinate O O
Current position Origin for encoder

Present position (command coordinates) = Present position (encoder coordinates) + ML_06

List of data fields

m Data fields related to main commands

Data field Data length Data
SN (RSN copy of RWDT) MN (+1 each communication cycle)
WDT 1 byte l_ OH to FH l_ OH to FH
(Watchdog timer) |7 : : : : T T T Ol
RSN (+1 each communication cycle) RMN (MN copy of WDT)
RWDT 1 byte l_ OH to FH l_ OH to FH
(Watchdog timer) |7 0
CMD_ID (command ID)
| 0 to 3 Arbitrary value
15 0
CMD CTRL T T T 1 T T T 1 T 1 T ) L) 1 1
- 2bytes |O|0|0|0|0|0|0|0| I |0|0| |0|0|0|
(Command control) _T
ALM_CLR (Alarm clear)
0 : Alarm/warning Clear invalid
1 : Alarm/warning Clear execution
RCMD_ID (copy of CMD_ID) D_ALM (alarm)
Oto3 0 : None
CMD_ALM cmproy |- Oceurring
(Command (command ready)
abnormal state) 0 : Failed to accept command
CMD STAT OH to FH 1 Command acceptable
- 2 bytes 5 : : — ; r . T 0
(Command status) | |
T— COMM_ALM ALM_CLR_CMP 4T
(communication )
abnormal state) (Alarm clealr completed) D_WAR (warning)
OH to FH 0 : Clear incomplete 0 : None
1 : Clear completed 1: Occurring
CMD_ALM Description
Normal OH Normal
Warning 1H Out of range
8H An unsupported command received
9H Out of range
Alarm AH A command execution condition error
BH A sub command combination error
DH A phase error
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COMM_ALM Description
Normal OH Normal
1H An FCS error
Warning 2H Command data not received
3H Synchronous frame not received
8H An FCS error
9H Command data not received
Alarm AH Synchronous frame not received
BH The synchronous interval error
DH AWDT error
Data field Data length Data
ACCFIL CMD_PAUSE
(Position command filter) (Move command pause)
LT_SEL1 - 0: No fiter 0 : Disabled
(Latch signal selection 1) |1 : Exponential function position command filter 1: Pause
0: C-phase 2: Moving average position command filter
1 : External input signal 1 CMD_CANCEL
2 : External input signal 2 LT_REQ2 (Moving command
3 : External input signal 3 (Latch request 2) |interruption)
0 : Disabled 0 : Disabled
15 v 1: Interruption ¢ 1 : Interruption v 0
0 T 0 T T ) T T ] T 0 T 0 ) T 1 ) LI
SVCMD_CTRL 4 b t | 1 L 1 L 1 1 1 1 1 1 1 1 1 1 1
ytes
(Servo command control) STOP_MODE —T
LT_SEL? . (Stop mode selection)
(Latch signal selection 2) LT _REQ1 0 : Deceleration stop
0:Cphase (Latch request 1) 1: Rapid stop
1 : External input signal 1 Y
: ) . 0 : Disabled
2 : External input signal 2 . :
: ) . 1 : Interruption
3 : External input signal 3
SEL_MON3 SEL_MON2 SEL_MON1
(Monitor selection 3) | (Monitor selection 2) | (Monitor selection 1)
OH to FH OH to FH OH to FH
31 16
0 0 0 0
PON (Main power ON) — L_CMmP2 ] CMD_PAUSE_CMP  —
0 : Main power off (Latch corppletlon 2)  (Moving command pause completed)
1 : Main power on 0: Latch incompleted 0 : Incompleted
M_RDY 1 Latch completed 1 : Pause completed
(Motor energized Ready) L_CMP1 . CMD_CANCEL_CMP
0 : Servo Off (Latch completion 1) (Moving command
1:Servo on 0 : Latch incompleted interruption completed)
1: Latch completed 0 Incompleted
SVCMD_STAT Yy iy 90
(Servo command 4 bytes 1 1 1 1 ! 1 1 1 I 1 1 1 I 1 1
status) T_ | POS_RDY T— ACCFIL
SV_ON (servo on) (Location information (copy of SVCMD_CTRL)
0 : Servo off enabled) Oto2
1 Servo on 0 : Disabled
1: Valid
SEL_MON3 SEL_MON2 SEL_MON1
(copy of SVCMD_CTRL) | (copy of SVCMD_CTRL) | (copy of SVCMD_CTRL)
OH to FH OH to FH OH to FH
31 16
T T T T
[0 0 0 o
| | 1 1 ] ] 1 1 ] ] 1 1 ] ] 1
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A-46

Setting the following values to SEL_MON1/2/3/4/5/6 allows changing data to be saved to monitors 1/2/3/4/5/6. Data

that can be configured and units of saved values are as follows.

Signal

Data to be saved to

SEL_MON1/2/3/4/5/6 name monitors 1/2/3/4/5/6 Remarks
OH APOS |Feedback position Command unit
1H CPOS |Command position Command unit
2H PEER Position deviation Command unit
3H LPOS1 |Feedback latch position 1 Command unit
4H LPOS2 |Feedback latch position 2 Command unit
Following the machine parameter (8FOH)
"*Speed unit"
5H FSPD Feedback speed )
the machine parameter (8F1H)
"*Speed basic unit"
Following the machine parameter (8FOH)
"*Speed unit"
6H CSPD |Command speed .
the machine parameter (8F1H)
"*Speed basic unit"
Following the machine parameter (8F6H)
"*Torgue unit"
7H TRQ Torque command .
the machine parameter (8F7H)
"*Torgue basic unit"
8H ALARM | Alarm information details -
Command position of the position .
9H MPOS Command unit
control loop
AH - - -
BH - - -
Monitor the parameter set for the machine
CH CMN1 Common monitor 1 parameter (84EH) "Common monitor 1
(CPRM_SEL_MON)".
Monitor the parameter set for the machine
DH CMN2 |Common monitor 2 parameter (84FH) "Common monitor 2
(CPRM_SEL_MON)".
Monitor the parameter set for the machine
EH OMN1 Option monitor 1 parameter (824H) "Option monitor 1
(CPRM_SEL_MON)".
Monitor the parameter set for the machine
FH OMN2 |Option monitor 2 parameter (825H) "Option monitor 2

(CPRM_SEL_MONY".
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m Data fields related to sub commands

Data field Data length Data
7 0
T T T T T T T
0 0 0 0 0 0 o |
1 1 1 1 1 1 1
— SEL_MON4
(Monitor selection 4)
SUB_CTRL OH to FH
15 8
(Sub command 3 bytes Y T T T T T T T
0 0 0 0
control) L L L L L 1 L
—— SEL_MON®6 —— SEL_MONS5
(Monitor selection 6) (Monitor selection 5)
OH to FH OH to FH
23 v v 16
T Ll T T 1 T T
1 1 1 L 1 1 1l
— SUBCMDRDY
(Sub command ready)
0 : Failed to accept command
1: Command acceptable
7 A 4
T T T T T T T
0 0 0 0 0 o |
1 1 1 1 L 1 1
SUB_CTRL — SEL_MON4 —— SUBCMD_ALM
(copy of SUB_CTRL) (Sub command alarm)
(Sub command 3 bytes OH to FH OH to FH * Same as CMD_ALM
status) 15 v v 8
1 T T T T 1 1
1 1 1 L 1 1 1
—— SEL_MONG6 —— SEL_MONS5
(copy of SUB_CTRL) (copy of SUB_CTRL)
OH to FH OH to FH
23 ¢ A 4 16
T T T T T 1 1
1 1 1 1 1 1 1
m Data fields related to /0 monitoring
Data field Data length Data
N_CL P_PPI A
(CW torque limit) (Position loop P/PI control)
0 : not limit 0 : PI control >
1 : limit 1 : P control T
7 0 hY
T T T T T T T m
0 0 0 0 Zz
1 1 1 1 1 1 1 lw)
t t X
P_CL V_PPI
(CCW torque limit) (Speed loop P/PI control) G_SEL (Gain switch)
0 : not limit 0 : PI control "0 1st gain
SVCMD_IO 15 1 limit 1 : P control 1:2nd gain s
(Output signal) 4 bytes S 2 3 T T T T
*Command side ' : : ! ! : :
SO3 S02 SO1
(Output (Output (Output BANK_SEL (Bank selector)
command) command) command) OH : Bank 0
0: OFF 0: OFF 0:OFF ‘
23 1:0ON v 1:0ON 1:0ON FH : Bank F 16
| 0 T T T T T T T |
1 1 1 1 1 1 1
31 24
[ o 0 0 0 0 0 o |
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Data field Data length Data
DEC
ESTP(STO) EXT2 N-OT Eio”gl'“ "t’,t”"‘l, "
(Emergency stop)| (Second external (Reverse drive ec.:e er.a fon fimf
0: OFF latch input) inhibit input) switch input)
1:0N 0:OFF 0: OFF 0: OFF
; 1:0ON 1:ON 1:0ON
" L 1 " 1 1 " T 1 " 1
0
1 1 1 1 1 1 1
T— EXT3 T— EXT1 T— P-OT
(Third external (First external (Forward drive
latch input) latch input) inhibit input)
0: OFF 0: OFF 0: OFF
1:0ON 1:0N N
ZPOINT NEAR N-SOT BRK_ON
(Origin position) (Positioning (CW software limit) | (Brake output)
0 : Out of range approximation) 0: OFF 0 Brake is being released
1 : Within the range 0: Ogt 9f range 1:0ON 1: Brake is being operated
15 1 : Within the range 8
T T T T T T 0
1 1 1 1 1 1 1
T— PSET LDEN T_ P-SOT
(Positioning (Pulse output completed) (CCW software limit)
complete) 0 : Pulse output in progress 0 : OFF
SVCMD 10 0:Outofrange  1:Pulse output complete 1 : limit
— 1 : Within the range ZSPD rV_LIM
(Input signal) 4 bytes (Zero speed) (Speed limit)™
*Response side 0: Zero speed not detected| 0 speed limit not detected
1 Zero speed detected | 1 speed imit detected
23 \ 4 1
T T T T T T T
0 0 0 0 |
1 1 1 1 1 1 1
V_CMP (Speed match) —T T_LIM (Torque Iimit)—T
0 : speed not matched 0 : not in the torque limit
1 : speed matched 1 :in the torque limit
10_STS8 10_STS6 10_STS4 10_STS2
(Inputioutput signals) |  (Input/output signals)|  (Inputloutput signals) [  (Input/output
0:OFF 0:OFF 0:OFF signais)__
1:0ON 1:0N 1:0ON :
31 © © © 1:ON 24
T T T T T T T
1 1 1 1 1 1 1
A I0_STS7 ) I0_STS5 ) I0_STS3 t I0_STS1 )
(Input/output signals) (Input/output signals) (Input/output signals) (Input/output signals)
0:OFF 0:OFF 0:OFF 0: OFF

> 1:0N 1:0N 1:0N 1:0N

T

g *1 Set to On when outputting the torque to an upper torque command for

] controlling the speed.

x In case of a large difference in torque before and after switching from
speed control to torque control, this may be set to On even when the
feedback speed has not reached the speed limit.

m Other data fields
Data field Igna;f'h Data Remarks
31 0
ACCR e e e e e e R
4bytes [0 0 0 T T T T O O -
(Acceleration)
ACCR
1 to maximum acceleration
31 0
ADDRESS 4bytes |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
(Address) ADDRESS
Leading address
15 0
000000000000000 |
ALM_CLR_MOD » ot M R T
es -
(Alarm to be cleared) y ALM_CLR_MOD ] ]
0 : Alarm currently being occurred/Warning state clear
1 Alarm occurrence history clear

A-48
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Data

Data field length Data Remarks
ALM_RD_MOD Data to be saved to ALM_DATA
ALM_DATA ; ;
24 bytes OH Up to 10 latest alarms/warnings that are occurring are saved.
(Alarm data) 1H Up to 10 most recent alarms/warnings that occurred before are
saved.
15 0
ALM INDEX 0000000000000000
- 2 bytes )
(Alarm index) ALM_INDEX
Not used
15 0
0,000,00000000000 |
ALM_RD_MOD 4
2 bytes | ALM_RD_MOD R
(Alarm read method) 0 : Alarm currently being occurred/
Warning state (up to 10)
1 7 Alarm occurrence history (up to 10)
DTMOD
(Data transfer mode)
OH : Single-send
1H : Continuous-send
COM_MOD 7 . 0
(Communication 1 byte | 7y 0 0 0 0 | -
mode) LJ
L SUBCMD SYNCMOD
(Sub command) 63’\3""‘: mode)
] - Non-sync
0 : Not used communication
1: Used 1: Sync communication
7 0
0.125 (ms) <
COM_TIME o
© - i le) 1 byte MECHATROLINK-III transmission
ommunication cycle |
y COM_TIME cycle (ms) x COM_TIME < 32 (ms)
1to0 255
The parameter which was set in the
31 0 Machine Parameter (84CH)
CPRM_SEL_MON1/2
. o abytes | Liviiiiiiiiiiiiiiiiiiiiiiiii,] |"(CPRM_SEL_MON 1) and the
(Fixed monitoring field) .
CPRM_SEL_MON?1/2 Machine Parameter (84DH)
"(CPRM_SEL_MON 2)" are stored.
DATA 4 bytes/ |Data specified for MODE, DATA_TYPE, SIZE,
(Read data) 20 bytes |ADDRESS
31
4 bytes _

(Deceleration speed)

DECR
1 to maximum deceleration
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A-6 MECHATROLINK-IIl Communication Commands

A-50

Data

Data field length Data Remarks
ID_CODE ADDRESS Data to be saved to ID
01H 0000 0004H Vendor ID code
02H 0000 0008H Device code
03H 0000 000CH Device version
04H 0000 0010H Machine Definition (MDI) file version
05H 0000 0014H Advanced address settings
0000 0034H to .
06H 0000 0018H Serial number
10H 0000 0040H Profile type 1 (primary)
11H 0000 0044H Profile version 1 (primary)
D 12H 0000 0048H Profile type 2
. . 24 bytes 13H 0000 004CH Profile version 2
(Device information)
14H 0000 0050H Profile type 3
15H 0000 0054H Profile version 3
16H 0000 0058H Transmission cycle minimum limit [0.01ps]
17H 0000 005CH Transmission cycle maximum limit [0.01us]
18H 0000 0060H Transmission cycle interval
19H 0000 0064H Communication cycle minimum limit [0.01pus]
1AH 0000 0068H Communication cycle maximum limit [0.01us]
1BH 0000 006CH No. of bytes transmitted
1CH 0000 0070H No. of bytes transmitted (present set value)
1DH 0000 0080H Profile type (present selected value)
20H 0000 0080H For Communication mode
0000 OODFH to . .
30H 0000 00COH For the list of main commands
0000 O0FFH to .
38H 0000 00EOH For the list of sub commands
0000 011FH to .
40H 0000 0100H For the list of common parameters
0000 021FH to . )
80H 0000 0200H Main device 1 name
0000 025FH to .
90H 0000 0240H Sub device 1 name
98H 0000 0260H Sub device 1 version
0000 029FH to )
b CODE AOH 0000 0280H Sub device 2 name
D - ; b A8H 0000 02A0H Sub device 2 version
evice information yte
0000 02DFH to .
selection) BOH 0000 02COH Sub device 3 name
B8H 0000 02E0H Sub device 3 version
0000 031FH to )
COH 0000 0300H Sub device 4 name
C8H 0000 0320H Sub device 4 version
0000 035FH to .
DOH 0000 0340H Sub device 5 name
D8H 0000 0360H Sub device 5 version
0000 039FH to )
EOH 0000 0380H Sub device 6 name
E8H 0000 03A0H Sub device 6 version
MODE.HOME_DIR
(origin return direction)
0 : positive direction
MODE 31 1 : negative direction
(Orign return methad) | 4 bytes | [SFETETETOTOTOTOTOTOTOT D0 ] :
*For ZRET

MODE.TYPE (origin return type)
0 : latch signal
1 : Deceleration LS + latch signal
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. Data
Data field length Data Remarks
MODE |7°|
(Servo parameter 4 4 4 : . 4 4
1 byte -
read mode) y MODE
. 00H : common parameters (volatile memory area)
For SVPRM_RD 10H : device parameters (volatile memory area)
7 0
MODE L. . . ]
(Servo parameter MODE 1
. 1 byte ) -
write mode) 00H : common parameters (volatile memory area)
. 01H : common parameter (non-volatile memory area)
For SVPRM_WR 10H : device parameters (volatile memory area)
11H : device parameters (non-volatile memory area)
7 0
MODE/DATA_TYPE =t
1 byte MODE DATA_TYPE -
(Data type) 1 : volatile memory 1: Byte type
2 : non-volatile memory  2: Short type
3: Long type
31 0
MONITOR1/2/3/4/5 L L L L L B Data set to SEL_MON1/2/3/4/5 is
. 4 bytes
(Monitor) saved.
MONITOR1/2/3/4/5
NO. (Parameter 2 byt Parameter number that is to be read/has been
es -
number) y read
7 0
OFFSET 0,0, 0.0
i 1 byte -
(Offset position)
OFFSET
OH to FH
PARAMETER 8 bytes/
Parameter that has been read -
(Parameter) 16 bytes
Set the reference coordinates for the
mechanical coordinate system when
POS_DATA Y ey | OH: APOS (the feedback position for
(Value set for the 4 bytes A S S R A A the mechanical coordinate system) is
coordinate system) POS_DATA set for POS_SET_MOD.
In case of anything other than OH:
APOS, set 00000000H.
REFE
(setting of the reference point)
0 : Not set .. .
POS_SET_MOD 31 1:Set o ZPOINT (the origin position) and
(Coordinate system | 4 bytes 000000000000000000000000 000 | |Software limit are enabled when
setting method) POS_SEL (coordinate system selection) REFE is set to "1: Enable".
OH : feedback position
1H : command position
7 0
PROFILE_TYPE ot . -
) yte -
(Profile type) PROFILE_TYPE —1
10H (fixed)
SIZE 1 byte/ |Amount of data (Type specified for
(Data size) 2 bytes |DATA_TYPE)
31 0
TFF |IIIlIIIIlIIIIlIIIIlIIIIlIIIIlII
(Torque 4 bytes -
feedforward) TFF
- Maximum torque to + maximum torque
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A-6 MECHATROLINK-IIl Communication Commands

. Data
Data field length Data Remarks
31 0
L. 4 bytes -
(Torque limit value)

TLIM

OH to 40000000H

31 0

TPOS | Distance moved: Less than

. 4 bytes
(Target coordinate) 2147483647
TPOS

—40000000H to 40000000H

31 0
TQREF |
4 bytes Ar -

TQREF
- maximum torque to + maximum torque

(Torque command)

31 0

TSPD |

4 bytes f -
(Target speed) TSPD

- command possible maximum speed to
+ command possible maximum speed

7 0
VER
(MECHATROLINK-III 1 byte Ar -
version) VER
30H (fixed)
31 0
VFF |

4 bytes 9 -
(Speed feedforward) VFF

- maximum output possible speed to
+ maximum output possible speed

31 0
VLIM
. 4 bytes A -
(Speed limit value) r
VLIM
0 to + maximum output possible speed
31 0
VREF |
Speed command 1 byte f -
(Sp y VREF
value) - maximum output possible speed to

+ maximum output possible speed
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Commands to be used prior to operation

List of commands

MECHATROLINK-III communication commands that are used prior to operation after powered on are as follows.

Command Coz:;g:nd Function name Description See page

NOP 00H Disabled Disable servo amplifier communication. D:] A-53
Connection

DISCONNECT |OFH . . Disconnect the MECHATROLINK-III connection. D:] A-54
disconnection request
Connection . .

CONNECT OEH . Establish the MECHATROLINK-III connection. D:] A-55
establishment request

ID_RD 03H Read ID Check the device ID, etc. [ A-54
Read servo

SVPRM_RD 40H Read servo parameters. D:] A-56
parameters
Write servo .

SVPRM_WR 41H Write servo parameters. m A-56
parameters

CONFIG 04H Device setup request |Enable the configured parameter. D:] A-57

SENS_ON 23H Sensor ON Acquire position data by powering on the encoder. D:] A-58

SENS_OFF 24H Sensor OFF Power off the encoder. [ A-58

SV_ON 31H Servo ON Sets the servo to ON. I A-59

SV_OFF 32H Servo OFF Sets the servo to OFF. I A-59

SMON 30H Status monitoring Monitor the state of the servo ampilifier. I A-59

ALM_RD 05H Alarm/warning read Read the alarm/warning and history that are occurring. D:] A-60

ALM_CLR 06H Alarm/warning clear | Clear the alarm/warning and history that are occurring. D:] A-60
Synchronization o

SYNC_SET ODH . Start synchronous communication. D:] A-61
establishment request

POS_SET 20H Set coordinate system | Set up the coordinates. D:] A-61

Disable (00H) [NOP]

Use the NOP command when powered on to monitor the state until servo amplifier initialization is completed.

Byte 0 1 2 | 3 4 [5[6[7 8|9 [10]11[12[13][14]15
Command | 00H WwDT CMD_CTRL -
Response O00H RWDT CMD_STAT -

Byte 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -
Response B

Available phase
Command type

Read cycle
Sub command

: Phases 2 and 3
: Asynchronous

: Within the communication cycle

: Available

\, Point

that time, CMDRDY=0.

The response is NOP until servo amplifier initialization is completed after powered on. During
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A-6 MECHATROLINK-IIl Communication Commands

Connection disconnection request (OFH) [DISCONNECT]

Disconnect the MECHATROLINK-III connection.

Byte 0 1 2 3 [a4][5[6][7[8]9[10][1M[12[13][14]15
Command OFH -
Response OFH -
Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -
Response -
Available phase : All phases
Command type : Asynchronous
Read cycle : Over the communication cycle, less than 5 seconds
Sub command :N/A
\.  Point Once the DISCONNECT command has been received, the following operations are performed.

* Enters Phase 1.

+ Activate Servo OFF.

» The reference point setting is disabled.

» Position information is initialized.

* The brake signal is activated

* In the alarm state, alarms will not be cleared even if the communication is disconnected

» The configured parameters are written and saved into Flash ROM.

* When re-connecting MECHATROLINK-IIl, use the same procedure as when powering on to

establish a connection.

Read ID (03H) [ID_RD]

Read the servo amplifier ID.

Byte

Command

0 1 2 | 3 4 5 6 [ 7 |8[9[10][1M][12][13]14]15
03H | WDT CMD_CTRL | ID_CODE | OFFSET | SIZE -

Response

03H | RWDT CMD_STAT ID_CODE | OFFSET SIZE -

Byte

24 [ 25 | 26 [ 27 | 28 [ 29 | 30 | 31

16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 | 23

Command

Response

Available phase : Phases 2 and 3

Command type : Asynchronous
Read cycle : Within the communication cycle
Sub command : Available

\, Point

A-54

The following conditions result in a warning, ignoring commands.

* When a number that is out of range is set to DEVICE_CODE ("Data setting warning 2 (out of range)
warning (94B))
* When SIZE does not match ("Data setting warning 4 (parameter size)" warning (94D))
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Connection establishment request (OEH) [CONNECT]

Establish the MECHATROLINK-III connection and set the communication mode to COM_MOD.

Byte 0 1 [2]3]a 5 6 7 89 [10[11[12[13]14]15
Command | 0EH | WDT | CMD_CTRL | VER | COM_MOD | COM_TIM | PROFILE_TYPE -
Response | 0EH | RWDT | CMD_CTRL | VER | COM_MOD | COM_TIM | PROFILE_TYPE -

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command
Response

Available phase

Command type

Read cycle

Sub command

\, Point

: Phase 1

: Asynchronous

: Over the communication cycle, less than 5 seconds
:N/A

The following conditions result in a warning, ignoring commands.
* When COM_MOD is out of range
* When COM_TIM is out of range
* When performing the tuning, initialization/setting adjustment, forced output functions using the
SV2 series setting software/KV-XH setting tool
The servo amplifier only accepts the CONNECT, DISCONNECT, NOP commands until the
connection is established. When it receives other commands, the response is NOP.
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A-6 MECHATROLINK-IIl Communication Commands

Read servo parameters (40H) [SVPRM_RD]

Specify the servo parameter number, data size, and read mode to read the parameter.

Byte 0 1 2 | 3 [4[5][6][7 89101 12]13] 14 15
Command | 40H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO NO SIZE| MODE
Response | 40H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO NO SIZE| MODE

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -

Response PARAMETER
Available phase : Phases 2 and 3

Command type : Asynchronous

Read cycle : Less than 200ms

Sub command :N/A

\, Point

The following conditions result in a warning, setting PARAMETER to an undefined value.

* When NO is out of range: "Data setting warning 1 (constant number)"” warning (94A)

+ When MODE is out of range: "Data setting warning 2 (out of range)" warning (94B)

* When SIZE does not match ("Data setting warning 4 (parameter size)" (94D)

* When performing the tuning, initialization/setting adjustment, forced output functions using the
SV2 series setting software/KV-XH setting tool :
"Command warning 1 (out of condition)" warning (95A)

Write servo parameters (41H) [SVPRM_WR]

A-56

Specify the servo parameter number, data size, and write mode to write the parameter.

Byte 0 1 2 | 3 |a4[5][6 |7 8[9[10]1]|12]13]14 15
Command | 41H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO NO SIZE| MODE
Response | 41H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO NO SIZE| MODE

Byte 16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 [ 23 | 24 [ 25 | 26 | 27 [ 28 | 29 [ 30 | 31
Command PARAMETER
Response PARAMETER
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Less than 200ms
Sub command :N/A

\, Point .

Specify whether to write the RAM or Flash ROM space in write mode (MODE).

* To change the parameter that requires repowering, perform the SVPRM_WR command and then
the CONFIG command to enable the written parameter.
* The following conditions result in a warning, ignoring commands.

When NO is out of range: "Data setting warning 1 (constant number)" warning (94A)

When MODE is out of range: "Data setting warning 2 (out of range)" warning (94B)

When SIZE is out of range: "Data setting warning 4 (parameter size)" warning (94D)

When performing the tuning, initialization/setting adjustment, forced output functions using
the SV2 series setting software/KV-XH setting tool :

"Command warning 1 (out of condition)" warning (95A)
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Device setup request (04H) [CONFIG]

Enable the configured parameter.

Byte 0 1 2

| 3 4

567 [8[9 10][1M[12][13][14]15

Command | 04H | WDT | CMD_CTRL | CONFIG_MOD

Response | 04H | RWDT | CMD_CTRL | CONFIG_MOD

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23

24 [ 25 [ 26 | 27 [ 28 [ 29 | 30 | 31

Command

Response

Available phase : Phases 2 and 3

Command type : Asynchronous
Read cycle : CONFIG_MOD
set to 1: Less than 5 seconds

set to 2: Less than 20 seconds

Sub command :N/A

\. Point  When the sensor is ON, Sensor OFF is activated.

The following conditions result in a warning, ignoring commands.
* When servo ON

* When performing the tuning, initialization/setting adjustment, forced output functions using the
SV2 series setting software/KV-XH setting tool

The following statuses change while performing a command.
* ALM (STATUS): The present status maintained, CMDRDY (STATUS): 0, other status (STATUS):

Not specified

The following output signals change while performing a command.

* RDY signal: OFF, other signals: Not specified

e Outputs and statuses while performing the CONFIG command

Output signals and statues changes as follows while performing the CONFIG command.

Output signals and statuses

Before performing the
CONFIG command

While performing the
CONFIG command

After performing the
CONFIG command

ALARM output

The present state maintained

The present state
maintained

The present state
maintained

RDY output

The present state maintained

OFF

When

CONFIG_MOD=0, the

present state
maintained
When

CONFIG_MOD=2,

OFF

Other outputs

The present state maintained

Not specified

The present state
maintained

ALARM status

The present state maintained

The present state

The present state

maintained maintained
CMDRDY status 1 0 1
Other statues The present state maintained Not specified The present state

maintained

ALARM code

Alarm occurring

Alarm occurring

Alarm occurring
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Sensor ON (23H) [SENS_ON]

Acquire absolute position data by powering on the encoder.

Byte 0 1 2 | 3 [4[5][6[7[8]9 1011213 ]14] 15
Command | 23H | WDT | CMD_CTRL | SVCMD_CTRL SVCMD_IO -

Response | 23H | RWDT | CMD_STAT | SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command

Response | CPRM_SEL_MON2 | MONITOR1 MONITOR2 \ MONITOR3

Available phase

: Phases 2 and 3

Command type : Asynchronous
Read cycle : Less than 2 seconds
Sub command :N/A

\, Point

* When the absolute encoder is in use, the reference point, origin position (ZPOINT) and software

limit are enabled.
+ After using the SENS_ON command, monitor position data and set up the host controller.

Sensor OFF (24H) [SENS_OFF]

Power off the encoder.

Byte 0 1 2 | 3 [4[5][6[7[8]9[10]1M]|12]13 1] 15
Command | 24H | WDT | CMD_CTRL | SVCMD_CTRL SVCMD_IO -
Response | 24H | RWDT | CMD_STAT | SVCMD_STAT SVCMD_IO CPRM_SEL_MON1
Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -
Response | CPRM_SEL_MON2 | MONITOR1 MONITOR2 \ MONITOR3

Available phase

:Phases 2 and 3

Command type : Asynchronous
Read cycle : Less than 2 seconds
Sub command :N/A

XIANIddV H

\, Point

* When the absolute encoder is in use, position data is not specified.
* The reference point, origin position (ZPOINT) and software limit are disabled.
* The following conditions result in a warning, ignoring commands.

» Servo ON ("Command warning 1 (out of condition)” warning (95A))
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Servo ON (31H) [SV_ON]

Put the servo motor to the excited state to make it ready for operation.

Byte 0 1 2 | 3 4[5 6|7 [8][9]10][1M[12]13]14] 15
Command | 31H | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 31H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte 16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 | 23

24 [ 25 | 26 [ 27 | 28 [ 29 | 30 | 31

Command -
Response CPRM_SEL_MON2 ‘ MONITOR1 MONITOR2 ‘ MONITOR3
Available phase : Phases 2 and 3

Command type : Asynchronous

Read cycle : Normally 0.05 seconds, max. 10 seconds

Sub command : Available

\, Point

The following conditions result in a warning, ignoring commands.

+ Alarm occurring ("Command warning 1 (out of condition)” warning (95A))

* Main circuit power supply OFF ("Command warning 1 (out of condition)" warning (95A))

* When the absolute encoder is in use or SENS_ON is not complete yet

After using the SV_ON command, read the command position and set up the coordinate system of the host

controller.

Servo OFF (32H) [SV_OFF]

Put the servo amplifier to the non-excited state.

Byte 0 1 2 | 3 [4[5][6[7[8]9[10]1M]|12]13 1] 15
Command | 32H | WDT | CMD_CTRL | SVCMD_CTRL SVCMD_IO -
Response | 32H | RWDT | CMD_STAT | SVCMD_STAT SVCMD_IO CPRM_SEL_MON{1

24 [ 25 [ 26 | 27 [ 28 [ 29 [ 30 | 31

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23

Command -
Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITORS3
Available phase : Phases 2 and 3

Command type : Asynchronous

Read cycle : The value set for "Brake cmd - SVOFF delay time" (OTH_01). Maximum 500 ms

Sub command : Available

\, Point

* When "SVOFF wait time" (ML_56) is set to any other value than 0, the servo amplifier is decelerated
and brought to a stop according to the parameter deceleration constant for a stop and then is

powered off.
* When "SVOFF wait time" (ML_56) is set to 0, the servo amplifier is powered off immediately

after receiving the SV_OFF command.
* Once the SV_OFF command has been received, the speed command, Speed feedforward,

torque feedforward, and torque control activated by the position and speed control commands
are all cancelled.

Status monitoring (30H) [SMON]

Check the state of the servo amplifier.

Byte 0 1 2 | 3 4567 [8][9]10[1M[12]13]14] 15
Command | 30H | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 30H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23

24 [ 25 [ 26 [ 27 [ 28 [ 29 | 30 | 31

Command

Response

CPRM_SEL_MON2 |

MONITOR2 ‘ MONITOR3

MONITOR1

Available phase
Command type
Read cycle
Sub command

: Phases 2 and 3

: Asynchronous

: Communication cycle
: Available
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Alarm/warning read (05H) [ALM_RD]

Read the alarm/warning and history that are occurring with the servo ampilifier.

Byte 0 1 2 3 4 5 6 7 |8]9|10]1M[12]13]14]15
Command | 05H | WDT | CMD_CTRL | ALM_RD_MOD | ALM_INDEX -
Response | 05H | RWDT | CMD_STAT | ALM_RD_MOD | ALM_INDEX ALM_DATA

24 [ 25 [ 26 | 27 [ 28 [ 29 | 30 | 31

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
Command -
ALM_DATA

Response

Available phase : Phases 2 and 3

Command type : Asynchronous
Read cycle :ALM_RD_MOD
set to 0: Within the communication cycle
set to 1: Within 60 ms
Sub command :N/A
\. Point  Warnings are not saved in the alarm history.

The following conditions result in a warning, ignoring commands.

* When ALM_RD_MOD is out of range: ("Data setting warning 2 (out of range)" warning (94B))
* When ALM_RD_MOD is 0 or 1, a 1-byte alarm code (upper two digits) is returned.

* When ALM_RD_MOD is 2 or 3, a 2-byte alarm code is returned.

Alarm/warning clear (06H) [ALM_CLR]

Clear the state of the alarm/warning and alarm history for the servo amplifier that is occurring.

Byte 0 1 2 | 3 4 | 5 6 | 7 [8[9[10[11[12][13][14]15
06H | WDT | CMD_CTRL | ALM_RD_MOD | ALM_INDEX -

RWDT | CMD_STAT | ALM_RD_MOD | ALM_INDEX -

Command
Response | 06H

24 [ 25 [ 26 | 27 [ 28 [ 29 | 30 | 31

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
Command -
Response

XIANIddV H

Available phase

:Phases 2 and 3

Command type : Asynchronous
Read cycle :ALM_CLR_MOD
set to 0: Less than 0.2 seconds
set to 1: Less than 2 seconds
Sub command :N/A
\. Pont  The following conditions result in a warning, ignoring commands.

* When performing the tuning, initialization/setting adjustment, forced output functions using the
SV2 series setting software/KV-XH setting tool ("Command warning 1 (out of condition)"

warning (95A))
* When ALM_RD_MOD is out of range: ("Data setting warning 2 (out of range)" warning (94B))
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Synchronization establishment request (0DH) [SYNC_SET]

Start synchronous communication and transition from Phase 2 to Phase 3.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 [8[9[10[11[12][13][14]15
Command | ODH | WDT CMD_CTRL -
Response | ODH | RWDT | CMD_STAT -
Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -
Response -
Available phase : Phase 2
Command type : Asynchronous
Read cycle : Over the communication cycle, less than 5 seconds
Sub command :N/A
\. Point * Changes in WDT (edges) allows establishing synchronization. Note that when

"MECHATROLINK comm check disable" (ML_53) is set so WDT errors are ignored, the process
is completed once this command has been received.

* When using SYNC_SET during Phase 3, the command is ignored, and the normal response is
returned.

* When using SYNC_SET during Servo ON in Phase 2, Servo OFF is activated.

* When the following alarms occur, you need to send the SYNC_SET command to reestablish
synchronous communication.
* "ML-ll sync error" alarm (E50)
* "ML-ll sync failed" alarm (E51)
* "ML-lIl sync error (receive error)" alarm (E60)
* "ML-ll transform cycle error (sync interval error)" alarm (E61)

Coordinate system settings (20H) [POS_SET]

Set up the coordinate system.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 |89 [10[11[12][13][14]15
Command | 20H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO POS_SET_MOD
Response | 20H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO POS_SET_MOD

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command POS_DATA -

Response POS_DATA MONITOR1 \ MONITOR2 \ MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Within the communication cycle
Sub command :N/A
\. Point The following conditions result in a warning, ignoring commands.

* When a number that is out of range is set to POS_SET_MOD ("Data setting warning 2 (out of
range)"” warning (94B))

- SV2 Series User’s Manual - A-61

XIAN3ddV
>



XIANIddV E

A-6 MECHATROLINK-IIl Communication Commands

Operation-related commands

List of operation-related commands

A-62

MECHATROLINK-III communication commands that are used during operation are as follows.

Command Co::)r::nd Function name Description See page
INTERPOLATE 34H Interpolation feed Perform the interpolation. D:] A-63
o The target position (TPOS) is set relative to the target
POSING 35H Positioning D:] A-63
speed (TSPD).
FEED 36H Feed at fixed speed |Feed at the target speed (TSPD). D:] A-65
Feed at the specified speed (TSPD). When the latch
signal is input while performing this command,
EX_FEED 37H Fe(?d external input pos!t!onmg is per.'f.ormed fro.m the latch signal |nput. . m A6
at fixed speed position to a position, to which the parameter-specified
moved distance after inputting the latch signal is
added.
The target position (TPOS) is set relative to the target
speed (TSPD). When the latch signal is input while
EX_POSING 39H Ext(.er.na? input performing this .comnjland, pos.lt-lonlng is pe-r'formed m A67
positioning from the latch signal input position to a position, to
which the parameter-specified moved distance after
inputting the latch signal is added.
ZRET 3AH Origin return Perform an origin return. D:] A-68
VELCTRL 3CH Speed control Control the speed. D:] A-70
TRQCTRL 3DH Torque control Control the torque. D:] A-71
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Interpolation feed (34H) [INTERPOLATE]

Perform the interpolation. Speed feedforward and torque feedforward can be activated at the same time.

Byte 0 1 2 3 4 5 6 7 |8]9|10]1M[12]13]14]15
Command | 34H | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO TPOS
Response | 34H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command VFF TFF - TLIM
Response | CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phase 3
Command type : Synchronous

Read cycle

Sub command

\, Point

: Within the communication cycle

: Available

* The following conditions result in a warning, ignoring commands.
* When performed in Phase 2: "Command warning 7 (phase error)" warning (97A)
* When performed during Servo OFF: "Command warning 1 (out of condition)” warning (95A)
* When the difference between the target position (TPOS) and present position (IPOS) exceeds
the limit: "Data setting warning 2 (out of range)" warning (94B)
* When writing a motor operation related command during execution: "Command warning 1
(out of condition)"” warning (95A)
* The following conditions result in a warning, clamping to the boundary value.
* When speed correction (VFF), torque correction (TFF), and torque limit value (TLIM) are out of
setting range: "Out of data range clamp" (97 B)

Positioning (35H) [POSING]

The target position (TPOS) is set relative to the target coordinates (TPOS).

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 [8[9[10[11[12][13][14]15
Command | 35H | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO TPOS
Response | 35H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command TSPD ACCR DECR TLIM
Response | CPRM_SEL_MON2 MONITORH MONITOR2 MONITOR3

Available phase
Command type

Read cycle

Sub command

: Phases 2 and 3
: Asynchronous

: Within the communication cycle

: Available
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A-6 MECHATROLINK-IIl Communication Commands

A-64

\, Point

* The target position and speed can be changed even while performing a command. Note that
they cannot be changed while accelerating or decelerating.
* Using CMD_CANCEL=1 in the SVCMD_CTRL field, a command invoked shift can be cancelled.
* Using CMD_PAUSE=1 in the SVCMD_CTRL field, a command invoked shift can be suspended.
* The following conditions result in a warning, ignoring commands.
* When performed during Servo OFF: "Command warning 1 (out of condition)" warning (95A)
* When the target speed (TSPD), acceleration (ACCR), and deceleration (DECR) are out of
range: "Data setting warning 2 (out of range)" warning (94B)
* When writing a motor operation related command during execution: "Command warning 1
(out of condition)"” warning (95A)
* The following conditions result in a warning, clamping to the boundary value.
* When the torque limit value (TLIM) is out of range: "Out of range data clamp" (97B)

Once the POSING command has been received, the following positioning can be set.

Command speed

TSPD [-----n-msmmemmmmmmsom e

2nd acceleration rate

Acceleration rate change speed [-------------------------J--

2nd deceleration rate

Deceleration rate change speed |----------------">4=-------------o-- oo ch N -

1st acceleration rate 1nd deceleration rate
POSING command receive time
* When using the 2 phase acceleration/deceleration, set both acceleration and deceleration (ACCR, DECR) in a

command to 0. Accelerate or decelerate using the parameter setting.

m Related parameters

2
C . . . Enable
Parameter ok Parameter overview Set value/setting unit Default timing
3]
ML_07 Special | 1st acceleration rate 1 1 to 65535 (10000 CMD_PLS/SZ) 100
ML_08 Special | 2nd acceleration rate 1 1 to 65535 (10000 CMD_PLS/SZ) 100
. |Acceleration rate change
ML_09 Special speed 1 0 to 65535 (100 CMD_PLS/s) 0
- P - 5 After changing
ML_10 Special | 1st deceleration rate 1 1 to 65535 (10000 CMD_PLS/s%) 100
ML_11 Special | 2nd deceleration rate 1 1 to 65535 (10000 CMD_PLS/sz) 100
. |Deceleration rate change
ML_12 Special 0 to 65535 (100 CMD_PLS/s) 0
speed 1
) 0: 1is valid After powered
ML_25 Special | *Accel/decel rate . . 0
1: 2is valid on
ML_26 Special | 1st acceleration rate 2 1 to 20971520 (10000 CMD_PLS/s?) 100
ML_27 Special | 2nd acceleration rate 2 1 to 20971520 (10000 CMD_PLS/s?) 100
. |Acceleration rate change
ML_28 Special speed 2 0 to 2097152000 (100 CMD_PLS/s) 0
- i - 5 After changing
ML_29 Special | 1st deceleration rate 2 110 20971520 (10000 CMD_PLS/s%) 100
ML_30 Special | 2nd deceleration rate 2 1 to 20971520 (10000 CMD_PLS/s?) 100
. |Deceleration rate change
ML_31 Special 0 to 2097152000 (100 CMD_PLS/s) 0
speed 2
\, Point

* When ML_25=0, use ML_07 to ML_12 parameter to accelerate/decelerate. When ML_25=1, use
ML_26 to ML_31 parameter to accelerate/decelerate.

* When ML_07 to ML_12 and ML_26 to ML_31 remained set to the default, TSPD may not be
accelerated, either.
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Feed at rated speed (36H) [FEED]

Feed at the specified speed (TSPD).

Byte 0 1 2 3 4 5 6 7 |8]9|10]1M[12]13]14]15
Command | 36H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 36H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command TSPD ACCR DECR TLIM
Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle - Within the communication cycle
Sub command : Available

\, Point .

The target speed can be changed even while performing a command. Note that they cannot be

changed while accelerating or decelerating.

Using CMD_CANCEL=1 in the SVCMD_CTRL field, a command invoked shift can be cancelled.

Using CMD_PAUSE=1 in the SVCMD_CTRL field, a command invoked shift can be suspended.

The following conditions result in a warning, ignoring commands.

* When performed during Servo OFF: "Command warning 1 (out of condition)" warning (95A)

* When the target speed (TSPD), acceleration (ACCR), and deceleration (DECR) are out of
range: "Data setting warning 2 (out of range)" warning (94B)

* When writing a motor operation related command during execution: "Command warning 1
(out of condition)"” warning (95A)

The following conditions result in a warning, clamping to the boundary value.

* When the torque limit value (TLIM) is out of range: "Out of range data clamp" (97B)

Once the FEED

Command

TSPD |-

command has been received, the following positioning can be set.

speed SVCMD_CTRL.CMD_CANCEL=1

J

Acceleration rate Deceleration rate

FEED command receive

time

*  You can use FEED command to execute the 2 phase acceleration/deceleration. The setting method is the same
with the POSING command.
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A-6 MECHATROLINK-IIl Communication Commands

Feed external input at fixed speed (37H) [EX_FEED]

A-66

Feed at the specified speed (TSPD). When the latch signal is input while performing this command, positioning is

performed from the latch signal input position to a position, to which the parameter-specified moved distance after
inputting the latch signal is added.

Byte 0 1 2 | 3 4 | 5 [ 6 [ 7 [8]910[1[12]13][14]15
Command | 37H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 37H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte 16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 [ 23 | 24 [ 25 | 26 | 27 [ 28 | 29 [ 30 | 31
Command TSPD ACCR DECR TLIM
Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Within the communication cycle
Sub command : Available

\, Point * The target speed can be changed even while performing a command. Note that it cannot be
changed while accelerating or decelerating, or after the latch signal has been input.
* Using CMD_CANCEL=1 in the SVCMD_CTRL field, a command invoked shift can be cancelled.
* Using CMD_PAUSE=1 in the SVCMD_CTRL field, a command invoked shift can be suspended.
* The following conditions result in a warning, ignoring commands.
* When performed during Servo OFF: "Command warning 1 (out of condition)" warning (95A)
* When the target speed (TSPD), acceleration (ACCR), and deceleration (DECR) are out of
range: "Data setting warning 2 (out of range)" warning (94B)
* When writing a motor operation related command during execution: "Command warning 1
(out of condition)"” warning (95A)
* The following conditions result in a warning, clamping to the boundary value.
* When the torque limit value (TLIM) is out of range: "Out of range data clamp" (97B)

Once the EX_FEED command has been received, the following positioning can be set.

Command speed Positioning is performed

A ’
TSPD Latch signal according tc? the @ovement
after latch signal input from
l latch signal input position.
EX_FEED command receive time
Latch signal

You can use EX_FEED command to execute the 2 phase acceleration/deceleration. The setting method is the
same with the POSING command.
The parameter related to the latch signal is the same with the EX_POSING command.
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External input positioning (39H) [EX_POSING]

The target position (TPOS) is set relative to the target speed (TSPD). When the latch signal is input while performing

this command, positioning is performed from the latch signal input position to a position, to which the parameter-

specified moved distance after inputting the latch signal is added.

Byte 0 1 2 | 3 4 | 5 [ 6 [ 7 [8]910[1[12]1314][15
Command | 39H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO TPOS
Response | 39H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte 16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 [ 23 | 24 [ 25 | 26 | 27 [ 28 | 29 [ 30 | 31
Command TSPD ACCR DECR TLIM
Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Within the communication cycle

Sub command

\, Point

: Available

* The target position and speed can be changed even while performing a command. Note that it
cannot be changed while accelerating or decelerating, or after the latch signal has been input.
* Using CMD_CANCEL=1 in the SVCMD_CTRL field, a command invoked shift can be cancelled.
» Using CMD_PAUSE=1 in the SVCMD_CTRL field, a command invoked shift can be suspended.
* The following conditions result in a warning, ignoring commands.
* When performed during Servo OFF: "Command warning 1 (out of condition)" warning (95A)
* When the target speed (TSPD), acceleration (ACCR), and deceleration (DECR) are out of
range: "Data setting warning 2 (out of range)" warning (94B)
* When writing a motor operation related command during execution: "Command warning 1
(out of condition)" warning (95A)
* The following conditions result in a warning, clamping to the boundary value.
* When the torque limit value (TLIM) is out of range: "Out of range data clamp" (97B)

Once the EX_POSING command has been received, the following positioning can be set.

Command speed

TSPD

Latch signal

J

When latch signal already input,

positioning is performed according to
the movement after latch signal input
from latch signal input position.

EX_POSING command receive

Latch signal

*

time

same with the POSING command.
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A-6 MECHATROLINK-IIl Communication Commands

m Related parameters

2
Parameter E’ Parameter overview Set value/setting unit Default EI'::I:IS
3]
ML_16 Special | Distance after latch -230+1 t0 2301 (CMD_PLS) 100 After
ML_22 Special | P-Latching allowable area 23140 2819 (CMD_PLS) 0 .
ML_23 Special | N-Latching allowable area 23140 2819 (CMD_PLS) 0 changing
Origin return (3AH) [ZRET]
Perform an origin return.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 [8[9[10[11[12][13][14]15
Command | 3AH | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO MODE
Response | 3AH | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON?1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command TSPD ACCR DECR TLIM
Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Within the communication cycle
Sub command : Available

\.  Point * Using CMD_CANCEL=1 in the SVCMD_CTRL field, a command invoked shift can be cancelled.
Using CMD_PAUSE=1 in the SVCMD_CTRL field, a command invoked shift can be suspended.

The following conditions result in a warning, ignoring commands.

* When performed during Servo OFF: "Command warning 1 (out of condition)" warning (95A)

* When the target speed (TSPD), acceleration (ACCR), and deceleration (DECR) are out of
range: "Data setting warning 2 (out of range)" warning (94B)

* When writing a motor operation related command during execution: "Command warning 1
(out of condition)"” warning (95A)

* The following conditions result in a warning, clamping to the boundary value.
* When the torque limit value (TLIM) is out of range: "Out of range data clamp" (97B)
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m Flow of an origin return
e When TYPE=1: deceleration LS + latch signal is set in the MODE field

1 The origin moves in the direction specified by the HOME_DIR of the MODE field at the target speed (TSPD).
2 With DEC=1, it is decelerated to "Origin creep speed 1" (ML_17).
3 With DEC=0, it enters into latch operation.

4 Once the latch signal has been input, it moves to the coordinates where "Origin distance after latch” (ML_21)

is added to the latch signal input position at "Origin creep speed 2" (ML_19).

5 When positioning is completed, set the coordinate system so its position is 0.

Command speed (TSPD)

1

Origin creep speed 1
Origin creep speed 2

Origin distance
fter latch

Q

I i I \ﬂ I I

Latch signal

e When TYPE=0: latch signal is set in the MODE field
1 The origin moves in the direction specified by HOME_DIR in the MODE field at Original creep speed 1

(ML_17).

2 Once the latch signal has been input, it moves to the coordinates where "Origin distance after latch” (ML_21)

is added to the latch signal input position at "Origin creep speed 2" (ML_19).

3 When positioning is completed, set the coordinate system so its position is 0.

Origin creep speed 1

Origin creep speed 2

Origin distance
after latch

1 [ [

*  You can use ZRET command to execute the 2 phase acceleration/deceleration. The setting method is the same
with the POSING command.

Latch signal
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m Related parameters

=
e . . . Enable
Parameter o Parameter overview Set value/setting unit Default timin
g g
ML_17 Special | Origin creep speed 1 0 to 65535 (100 CMD_PLS/s) 50
ML_18 Special | O9in creep speed 1 0 to 20971520 (100 CMD_PLS/s) 0
(expansion)
ML_19 Special | Origin creep speed 2 0 to 65535 (100 CMD_PLS/s) 5
ML_20 Special | 0119 creep speed 2 0 to 20971520 (100 CMD_PLS/s) 0 After
(expansion) changing
ML_21 Special | Oigin distance 23041 t0 2301 (CMD_PLS) 0
after latch
ML_22 Special | P-Latching allowable area  |-23" to 237-1 (CMD_PLS) 0
ML_23 Special |N-Latching allowable area  |-23" to 237-1 (CMD_PLS) 0

*1 Valid when "Original creep speed 1" (ML_17) is "0".
*2  Valid when "Original creep speed 2" (ML_19) is "0".

Speed control (3CH) [VELCTRL]

Control the speed.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 [8[9[10[11[12][13][14]15
Command | 3CH | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO TFF
Response | 3CH | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command VREF ACCR DECR TLIM
Response | CPRM_SEL_MON2 MONITOR MONITOR2 MONITOR3

Available phase
Command type

Read cycle

Sub command

e Soft start
You can perform soft start using "Speed control accelerate time" (VEL_01) and "Speed control decelerate time

: Phases 2 and 3
: Asynchronous

: Within the communication cycle

: Available

(VEL_02). Soft start is the function to automatically convert a certain level of acceleration/deceleration to a speed

command to smoothly accelerate or decelerate the motor.
During acceleration or deceleration, their respective speed can be set.

When soft start is not used J V%

When soft start is used

"Speed control
accelerate time"
(VEL_01)

"Speed control

decelerate time"

(VEL_02)

l Acceleration/deceleration time can be set in the ACCR or DECR field.
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m Related parameters

2
S - - - Enable
Parameter o Parameter overview Set value/setting unit Default timin
g 9
VEL_01 Basic |Speed control accelerate time 0 to 10000 (ms) 0 )
- - After changing
VEL_02 Basic |Speed control decelerate time 0 to 10000 (ms) 0
TRQ_02 Basic | P-torque limit 1 0 to 800 (%) 800 )
- — After changing
TRQ_03 Basic | N-torque limit 1 0 to 800 (%) 800
0: Only TrgLim1 is valid
1: TrgLim2 is valid
(P/NTL)
. o 2: TLIM is valid After powered
TRQ_06 Basic |*Torque limit method . . 0
3: TLIMis valid on
(P/NTL)
4: TrgLim2 & TLIM are
valid (P/NTL)
TRQ_07 Extend | P-torque limit 2 0 to 800(%) 100 )
— After changing
TRQ_08 Extend | N-torque limit 2 0 to 800(%) 100
Torque commands (3DH) [TRQCTRL]
Control the torque.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 [8[9[10[11[12][13][14]15
Command | 3DH | WDT | CMD_CTRL SVCMD_CTRL SVCMD_IO VLIM
Response | 3DH | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command TQREF -

Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3
Command type : Asynchronous
Read cycle : Within the communication cycle
Sub command : Available
m Related parameters
oy
© . . . Enable
Parameter o Parameter overview Set value/setting unit Default timin

§ [¢]
VEL_05 Basic |Speed limit during trq control 0 to 10000 (min™") 10000 | After changing
TRQ_04 Basic | Torque command accelerate time 0 to 10000 (ms) 0 .

- - After changing

TRQ_05 Basic | Torque command decelerate time 0 to 10000 (ms) 0
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A-6 MECHATROLINK-IIl Communication Commands

Other commands

This section discusses other MECHATROLINK-III communication commands.

Brake operation request (21H) [BRK_ON]

Set the brake signal to off to activate the brake.

Byte 0 1 2 3 4 5 6 7 |8]9|10]1M[12]13]14]15
Command | 21H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 21H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON?1

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -

Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITORS3
Available phase : Phases 2 and 3

Command type : Asynchronous

Read cycle : Within the communication cycle

Sub command :N/A

\.  Point The BRAKE signal is output within 2 ms after the BRK_ON command has been received.
The BRK_ON command is effective only during Servo OFF.

Brake cancel request (22H) [BRK_OFF]

A-72

Bring the servo amplifier to a stop at the set position using the method specified by HOLD _MOD.

Byte 0 1 2 | 3 4 | 5 [ 6 | 7 |89 [10[11[12][13][14]15
Command | 22H | WDT CMD_CTRL SVCMD_CTRL SVCMD_IO -
Response | 22H | RWDT | CMD_STAT SVCMD_STAT SVCMD_IO CPRM_SEL_MON1

Byte 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command -

Response CPRM_SEL_MON2 MONITOR1 MONITOR2 MONITOR3
Available phase : Phases 2 and 3

Command type : Asynchronous

Read cycle : Within the communication cycle

Sub command :N/A

\ Point  The BRAKE signal is deactivated within 2 ms after the BRK_OFF command has been received.

m When the BRK_ON or BRK_OFF command has been received during Servo ON, it will not be
reflected in operation, but the BRAKE signal is activated. Due to this, an unexpected behavior is
probable when receiving the SV_OFF command, ensure that you can always keep track of the

state of the BRK_ON and BRK_OFF command.
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m Related parameters

Parameter Parameter overview Set value/setting unit Default E';ﬁ?\lg

Category

Unavailable
RDY
INPOS/VCMP
BRAKE
TLM/VLM on
WARN
ZSP 5
NEAR

10_52 *Output1 assignment

After powered

Extend |*Output2 assignment

10_53

10_54 *Output3 assignment

NogahenN=2o

Memory read (1DH) [MEM_RD]

Specify the initial address in the virtual memory space, data size, read mode, data type to read data.

Byte 0 1 2 | 3 |4 5 6 [ 7 [8[9[10]1M[12[13][14]15
Command | 1DH | WDT | CMD_CTRL | - | MODE/DATA_TYPE | SIZE ADDRESS -
Response | 1DH | RWDT | CMD_STAT | - | MODE/DATA_TYPE | SIZE ADDRESS DATA

Byte 16 [ 17 [ 18 | 19 [ 20 | 21 [ 22 [ 23 | 24 [ 25 | 26 | 27 [ 28 | 29 [ 30 | 31
Command -

Response DATA

Available phase : Phases 2 and 3

Command type : Asynchronous
Read cycle : Less than 200 ms
Sub command :N/A

\, Point

The following conditions result in a warning, setting DATA to an undefined value.
* When ADDRESS is out of range: "Data setting warning 1 (constant number)" warning (94A)
* When MODE/DATA_TYPE is out of range: "Data setting warning 2 (out of range)" warning
(94B)
* When SIZE is out of range: "Data setting warning 4 (parameter size)" warning (94D)
* When editing in the SV2 series setting software/KV-XH setting tool: "Command warning 1

(out of condition)"” warning (95A)

A-73
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Memory write (1EH) [MEM_WR]

Specify the initial address in the virtual memory space, data size, write mode, data type to write data.

Byte 0 1 2 | 3[4 5 6 |7 [8[9[10[1M[12[13][14]15
Command | 1EH | WDT | CMD_CTRL | - | MODEIDATA_TYPE | SIZE ADDRESS DATA
Response | 1EH | RWDT | CMD_STAT | - | MODEIDATA_TYPE | SIZE ADDRESS DATA

Byte | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Command DATA
Response DATA

:Phases 2 and 3
: Asynchronous

Available phase
Command type
Read cycle : Depends on processing

Sub command :N/A

XIANIddV H

A-74

\, Point

The following conditions result in a warning, ignoring commands.

When ADDRESS is out of range: "Data setting warning 1 (constant number)" warning (94A)
When MODE/DATA_TYPE is out of range: "Data setting warning 2 (out of range)" warning

(94B)

When SIZE is out of range: "Data setting warning 4 (parameter size)" warning (94D)

When editing in the SV2 series setting software/KV-XH setting tool: "Command warning 1
(out of condition)"” warning (95A)
When operating conditions for executable adjustment operation are not met: "Command
warning 1 (out of condition)" warning (95A)

m Adjustment

o Executable adjustment operation

. Execution .
IS KOG reparation I Execution conditions
operation code preparati time
processing
) Less than . )
Normal mode 0000H Unavailable 0.2 None in particular
2s

Parameter initialization cannot be performed during Servo
Parameter . Less than ON.
o 1005H Unavailable o
initialization 20s After parameter initialization has been performed,

repowering and restarting the servo amplifier are required.

During Servo ON and when the incremental encoder is in
Absolute o

) use, absolute encoder setup is disabled.
encoder 1008H Available Less than 5s
¢ After absolute encoder setup has been performed,
setu
P repowering and restarting the servo amplifier are required.
Automatic offset
adjustment for . Cannot be adjusted during Main circuit power supply OFF
100EH Unavailable Less than 5s . . .
the motor current or Servo ON, or while the motor is rotating.
detection signal
Multiturn limit . After the multiturn limit setting has been performed,
1013H Available Less than 5s

setting

repowering and restarting the servo amplifier are required.
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e Procedure to perform adjustment operation

1 Send the following data to set up the request code to perform adjustment operation.

Command=MEM_WR

ADDRESS=80004000H

MODE/DATA_TYPE=12H

SIZE=0001H

DATA=Request code (adjustment operation to be performed)

Check CMDRDY=1 to confirm completed operation. When an error occurs, perform step 4 to complete the operation.

2 Send the following data when execution preparation processing in the table is required.
Command=MEM_WR
ADDRESS=80004002H
MODE/DATA_TYPE=12H
SIZE=0001H
DATA=0002H
Check CMDRDY=1 to confirm completed operation. When an error occurs, perform step 4 to complete the operation.

3 Send the following data to perform adjustment operation.
Command=MEM_WR
ADDRESS=80004002H
MODE/DATA_TYPE=12H
SIZE=0001H
DATA=0001H
Check CMDRDY=1 to confirm completed operation. When an error occurs, perform step 4 to complete the operation.

4 Send the following data to finish adjustment operation.
Command=MEM_WR
ADDRESS=80004000H
MODE/DATA_TYPE=12H
SIZE=0001H
DATA=0000H
Check CMDRDY=1 to confirm completed operation.
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A-6 MECHATROLINK-IIl Communication Commands

Sub commands

Main commands include commands to use sub commands. Using sub commands allow you to send another
command when receiving a specific main command to get a response.

Sub commands are set to 32 to 47 bytes of the MECHATROLINK-IIl communication commands. Responses are also
saved to these 32 to 47 bytes.

Refer to D:] "A-6 MECHATROLINK-III Communication Commands", Page A-36 for available combinations of main
and sub commands.

The function of sub commands are the same as main commands. Refer to [J] "A-7 Motorless Test", Page A-87 and
D:] " Operation-related commands", Page A-62 for further information.

Disable (00H) [NOP]

These commands are invalid.

Byte 32 33 | 34 | 35 [36 )37 383940414243 |44 |45 46| 47
Command O0OH SUB_CTRL -
Response O00H SUB_STAT -

Alarm/warning read (05H) [ALM_RD]

Read the alarm/warning state.

Byte 32 33 [ 34 [ 35 36 37 38 | 39 [40[41[42[43[44[45]46] 47
Command 05H SUB_CTRL ALM_RD_MOD | ALM_INDEX -
Response 05H SUB_STAT ALM_RD_MOD | ALM_INDEX ALM_DATA

Alarm/warning clear (06H) [ALM_CLR]

Clear the alarm/warning state.

Byte 32 [ 33 | 34 | 35 36 37 |38 39|40 |41 42|43 44|45 46 | 47
Command | 06H SUB_CTRL ALM_RD_MOD -
Response 06H SUB_STAT ALM_RD_MOD -

Memory read (1DH) [MEM_RD]

Specify the initial address in the virtual memory space, data size, read mode, data type to read data.

A-76

Byte 32 |33 |34[35]36 37 38 |39 |40 |41 42 |43 |44 | 4546 | 47
Command 1DH | SUB_CTRL - | MODE/DATA_TYPE | SIZE ADDRESS -
Response 1DH SUB_STAT - | MODE/DATA_TYPE | SIZE ADDRESS DATA

Memory write (1EH) [MEM_WR]

Specify the initial address in the virtual memory space, data size, write mode, data type to write data.

Byte 32 [ 33]34]35]36 37 38 |39 [ 40 |41 [ 42 [ 43 [ 44 [ 45
Command 1EH SUB_CTRL - MODE/DATA_TYPE SIZE ADDRESS DATA
Response 1EH SUB_STAT - MODE/DATA_TYPE SIZE ADDRESS DATA
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Status monitoring (30H) [SMON]

Monitor the state of the slave station.

Byte 32 [3334[35]| 36 | 37 [ 38 [ 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
Command 30H SUB_CTRL -
Response 30H | SUB_STAT MONITOR4 \ MONITOR5 \ MONITORS

Read servo parameters (40H) [SVPRM_RD]

Specify the servo parameter number, data size, and read mode to read the parameter.

Byte 32 [33[34[35[3637] 38 | 39 | 40 [ 41 | 42 [ 43 | 44 | 45 | 46 | 47
Command | 40H | SUB_CTRL | NO [SIZE| MODE -
Response | 40H | SUB_STAT | NO |SIZE | MODE PARAMETER

Write servo parameters (41H) [SVPRM_WR]

Specify the servo parameter number, data size, and write mode to write the parameter.

Byte 32 [3334[3536[37] 38 | 39 |40 | 41 | 42 [ 43 [ 44 | 45 | 46 | 47
Command | 41H | SUB_CTRL | NO [SIZE| MODE PARAMETER
Response | 41H | SUB_STAT NO |SIzE| MODE PARAMETER

XIAN3ddV
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A-6 MECHATROLINK-IIl Communication Commands

A-78

List of common parameters

Common parameters for MECHATROLINK-III are as follows.

To refer to or set up common parameters, select [Common parameter] in servo parameter read (SVPRM_RD) or

servo parameter write (SVPRM_WR) command mode.

Common
parameter
No. Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timin
parentheses 9
are bit
numbers.
01H 0001 |Encoder type 0: ABS ) 0 After
0004H |(Read Only) 1:INC changing
0001 0: Rotational After
02H ooogH | Motor type (Read Only) 1: Linear . 0 changing
0001 | Semi-closed/ 0: Semi-closed After
03H ooocH | Fully closed 1: Fully closed . 0 changin
(Read Only) -ruly 9ing
0001 |Rated rotation speed (Read . After
04H 0010H |Only) 0 to FFFFFFFFH min 0 changing
0001 |Maximum output enable speed .9 After
05H 0014H |(Read Only) 0 to FFFFFFFFH min 0 changing
0001 - -3FFFFFFFH to After
06H 0018H Speed multiplier (Read Only) 3FFFFEFEH - 2 changing
0001 After
07H 001CH Rated torque (Read Only) 0 to FFFFFFFFH N‘m 0 changing
Maximum output enable
08H 0%02%1H torque 0 to FFFFFFFFH N-m 0 Chz‘:eirn
(Read Only) ging
0001 . -3FFFFFFFH to After
09H 0024H Torque multiplier (Read Only) 3FFFFFEFH - -2 changing
0001 . ENC pulse/ After
0AH 0028H Resolution (Read Only) 0 to FFFFFFFFH Rev 0 changing
0001 After powered
0BH 002CH Reserve 0 to 65536000 nm 0 on
0001 PLS/ After
0CH 0030H Reserve 0 to FFFFFFFFH Pitch 0 changing
0001 |, . After powered
21H 0084H Electronic gear (numerator) |1 to 1073741824 - 4 on
0001 |, . . After powered
22H 0088H Electronic gear (denominator) | 1 to 1073741824 - 1 on
0001 .. 530 30_ After
23H 008CH Absolute encoder origin offset |-2°°+1 to 2°°-1 CMD_PLS 0 SENS_ON
0001 |, . . . After powered
24H 0090H Multiturn limit setting 0 to 65535 Rev 65535 on
25H *Forward limit switch 0: Used ) 0 After powered
(00) (Read Only) 1: Not used on
25H *Reversal limit switch 0: Used ) 0 After powered
(01) (Read Only) 1: Not used on
25H After powered
(02) Reserve - - 0 on
25H Reserve ) ) 0 After powered
(03) 0001 on
25H 0094H |*P-Software limit 0: Not used ) 0 After powered
(04) (Read Only) 1: Used on
25H *N-Software limit 0: Not used ) 0 After powered
(05) (Read Only) 1: Used on
25H After powered
(06) Reserve - - 0 on
25H After powered
(07 to 31) Reserve - - 0 on
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Common
parameter
No. Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timin
parentheses g
are bit
numbers.
26H 0001 15 Software limit 23041 to 2301 CMD_PLS | 1073741823 After
0098H - changing
27H - Reserve - - 0 After
changing
0001 _ P 530 30_ R After
28H 00AOH N-Software limit 2°7+1 to 2°71 CMD_PLS | -1073741823 changing
29H - Reserve - - 0 After
changing
0: CMD_PLS/s
1: CMD_PLS/min
. 0,
0001 |, . 2: Percentage (%) of After powered
41H Speed unit rated speed - 0
0104H .1 on
3: min
4: Max. motor speed/
40000000H
-3: 0.001
-2: 0.01
0001 -1: 04 After powered
42H *Speed base unit 0: 1 - 0 P
0108H on
1. 10
2: 100
3: 1000
0001 |5 .. . . After powered
43H 010CH Position unit 0: CMD_PLS - 0 on
0001 |.n .. . . After powered
44H 0110H Position base unit 0: 1 - 0 on
45H 0001 1.5 cceleration unit 0: CMD_PLS/s? - 0 After powered
0114H on
4: 10000
46H 022%}4 *Acceleration base unit 5: 100000 - 4 Aﬂerp:r‘]”ered
6: 1000000
1: Percentage (%) of
0001 |, . rated torque After powered
47H 011CH Torque unit 2: Max. motor torque/ . ! on
40000000H
-5: 0.00001
-4: 0.0001
0001 |, . -3: 0.001 After powered
48H 0120H Torque base unit 2 0.01 - -2 on
-1: 01
0: 1
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A-80

Common
parameter
No. Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timin
parentheses g
are bit
numbers.
49H 0: Disabled After
(00) CMD_PLS/s (Read Only) 1- Enabled - 1H changing
49H . 0: Disabled After
(01) CMD_PLS/min (Read Only) 1 Enabled - 1H changing
49H Percentage (%) of rated speed |0: Disabled ) 1H After
(02) (Read Only) 1: Enabled changing
49H .4 0: Disabled After
(03) min™" (Read Only) 1: Enabled - H changing
49H Max. motor speed/40000000H |0: Disabled ) 1H After
(04) (Read Only) 1: Enabled changing
49H After
(05 to 07) Reserve (Read Only) - - OH changing
49H 0: Disabled After
(08) CMD_PLS (Read Only) 1: Enabled - H changing
49H 0001 After
(0910 15) | 0124H |Reserve (Read Only) - ) OH changing
49H 2 0: Disabled After
(16) CMD_PLS/s” (Read Only) 1: Enabled . H changing
49H Acceleration time up to rated |0: Disabled ) OH After
17) speed (Read Only) 1: Enabled changing
49H After
(18 0 23) Reserve (Read Only) - - OH changing
49H 0: Disabled After
(24) N'm (Read Only) 1: Enabled il OH changing
49H Percentage (%) of rated torque |0: Disabled ) 1H After
(25) (Read Only) 1: Enabled changing
49H Max. motor torque/40000000H |0: Disabled ) 1H After
(26) (Read Only) 1: Enabled changing
49H After
(27 to 31) Reserve (Read Only) - - OH changing
0001 . After
61H 0184H Speed control gain 1000 to 2000000 0.001Hz 30000 changing
0001 ) ) After
62H 0188H Speed integral time constant | 150 to 512000 us 26660 changing
0001 - . After
63H 018CH Position control gain 1000 to 2000000 0.001/s 30000 changing
0001 . o After
64H 0190H Feed forward gain 0to 100 % 0 changing
0001 e . After
65H 0194H Position integral time constant |0 to 5000000 us 0 changing
0001 After
66H 0198H INPOS range 0to 1073741824 CMD_PLS 25 changing
0001 After
67H 019CH NEAR range 0to 1073741824 CMD_PLS 25 changing
0001 . After
81H 0204H Accel/decel time constant 0 to 510000 us 0 changing
0001 . After
82H 0208H Movement average time 0 to 510000 us 0 changing
0001 . -1073741823 to After
83H 020CH Distance after latch 1073741823 CMD_PLS 100 changing
5000
[Command
84H 0001 "\ yigin creep speed 1 0 to 3FFFFFFFH 0.001min™ | unit/s] After
0210H " changing
conversion
value
500
[Command
0001 - _ . After
85H 0214H Origin creep speed 2 0 to 3FFFFFFFH 0.001min unlt/sl changing
conversion
value
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Common
parameter
No.
Numbers in
parentheses
are bit
numbers.

ADDRESS

Parameter name

Setting items

Unit

Default

Enabled
Timing

86H

0001
0218H

Origin distance after latch

-1073741823 to
1073741823

CMD_PLS

After
changing

87H

0001
021CH

CPRM_SEL_MON1

OH: Feedback position
(APOS)

1H: Command position
(CPOS)

2H: Position deviation
(PERR)

3H: Latch position 1
(LPOS1)

4H: Latch position 2
(LPOS2)

5H: Feedback speed
(FSPD)

6H: Command speed
(CSPD)

7H: Internal command
torque (TRQ)

8H: Alarm code
(ALARM)

9H: Command position
(MPOS)

AH: (Reserve 1)

BH: (Reserve 2)

CH: Common monitor
1 (CMN1)

DH: Common monitor
2 (CMN2)

EH: Option monitor 1
(OMN1)

FH: Option monitor 2
(OMN2)

After
changing

88H

0001
0220H

CPRM_SEL_MON2

OH: Feedback position
(APOS)

1H: Command position
(CPOS)

2H: Position deviation
(PERR)

3H: Latch position 1
(LPOS1)

4H: Latch position 2
(LPOS2)

5H: Feedback speed
(FSPD)

6H: Command speed
(CSPD)

7H: Internal command
torque (TRQ)

8H: Alarm code
(ALARM)

9H: Command position
(MPQOS)

AH: (Reserve 1)

BH: (Reserve 2)

CH: Common monitor
1 (CMN1)

DH: Common monitor
2 (CMN2)

EH: Option monitor 1
(OMN1)

FH: Option monitor 2
(OMN2)

XIAN3ddV
>

After
changing
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Common
parameter
No.
Numbers in
parentheses
are bit
numbers.

ADDRESS

Parameter name

Setting items

Unit

Default

Enabled
Timing

89H

0001
0224H

Common monitor 1
(CPRM_SEL_MON)

: Target position

(TPOS)

. Internal command

position (IPOS)

: Command position

offset
(POS_OFFSET)

: Target speed

(TSPD)

: Speed limit

(SPD_LIM)

. Torque limit

(TRQ_LIM)

: Operation status

(SV_STAT)

: (Reserve 1)
. Initial feedback

position
(INIT_PGPOS)
(Lower)

. Initial feedback

position
(INIT_PGPOS)
(Upper)

After
changing

8AH

XIANIddV E

0001
0228H

Common monitor 2
(CPRM_SEL_MON)

. Target position

(TPOS)

: Internal command

position (IPOS)

: Command position

offset
(POS_OFFSET)

: Target speed

(TSPD)

. Speed limit

(SPD_LIM)

. Torque limit

(TRQ_LIM)

: Operation status

(SV_STAT)

. (Reserve 1)
: Initial feedback

position
(INIT_PGPOS)
(Lower)

: Initial feedback

position
(INIT_PGPOS)
(Upper)

After
changing

8BH

0001
022CH

Origin range

0to 250

CMD_PLS

10

After
changing

8CH

0001
0230H

P-torque limit 2

0 to 800

%

100

After
changing

8DH

0001
0234H

N-torque limit 2

0 to 800

%

100

After
changing

8EH

0001
0238H

Zero speed detection range

1000 to 10000000

0.001min™

20000

After
changing

8FH

0001
023CH

Speed match range

0 to 100000

0.001min’"

10000

After
changing

A-82
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Common
parameter
No. ) L. . Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timing
parentheses
are bit
numbers.
90H SVCMD_CTRL CMD_PAUSE |0: Disabled ) 1H After
(00) (Read Only) 1: Enabled changing
90H SVCMD_CTRL 0: Disabled ) 1H After
(01) CMD_CANCEL (Read Only) |1: Enabled changing
90H SVCMD_CTRL STOP_MODE |0: Disabled ) 3H After
(02,03) (Read Only) 1: Enabled changing
90H SVCMD_CTRL ACCFIL 0: Disabled ) 3H After
(04,05) (Read Only) 1: Enabled changing
90H 0: Disabled After
(06,07) Reserve (Read Only) 1: Enabled - OH changing
90H SVCMD_CTRL LT_REQ1 0: Disabled ) 1H After
(08) (Read Only) 1: Enabled changing
90H SVCMD_CTRL LT_REQ2 0: Disabled ) 1H After
(09) 0001 |[(Read Only) 1: Enabled changing
90H 0240H |SVCMD_CTRLLT_SEL1 0: Disabled ) 3H After
(10,11) (Read Only) 1: Enabled changing
90H SVCMD_CTRL LT_SEL2 0: Disabled ) 3H After
(12,13) (Read Only) 1: Enabled changing
H : Disabl After
(1%10,15) Reserve (Read Only) (1): EnS:t?Iee; ) OH cha;tging
90H SVCMD_CTRL SEL_MON1 0: Disabled ) FH After
(16 to 19) (Read Only) 1: Enabled changing
90H SVCMD_CTRL SEL_MON2  |0: Disabled ) FH After
(20 to 23) (Read Only) 1: Enabled changing
90H SVCMD_CTRL SEL_MON3  |0: Disabled ) FH After
(24 to 27) (Read Only) 1: Enabled changing
90H 0: Disabled After
(28 to 31) Reserve (Read Only) 1: Enabled . OH changing
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Common
parameter
No. Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timing
parentheses
are bit
numbers.
SVCMD_STAT .
s oD pise cue % D S e
(Read Only) ’
SVCMD_STAT .
o oip Oance o % D e
(Read Only) ’
91H 0: Disabled After
(02,03) Reserve (Read Only) 1: Enabled - OH changing
91H SVCMD_STAT ACCFIL 0: Disabled ) 3H After
(04,05) (Read Only) 1: Enabled changing
91H 0: Disabled After
(06,07) Reserve (Read Only) 1: Enabled - OH changing
91H SVCMD_STAT L_CMP1 0: Disabled ) 1H After
(08) (Read Only) 1: Enabled changing
91H SVCMD_STAT L_CMP2 0: Disabled ) 1H After
(09) (Read Only) 1: Enabled changing
91H 0001 |[SVCMD_STAT POS_RDY 0: Disabled ) 1H After
(10) 0244H |(Read Only) 1: Enabled changing
91H SVCMD_STAT PON 0: Disabled ) 1H After
(11) (Read Only) 1: Enabled changing
91H SVCMD_STAT M_RDY 0: Disabled ) 1H After
(12) (Read Only) 1: Enabled changing
91H SVCMD_STAT SV_ON 0: Disabled ) 1H After
(13) (Read Only) 1: Enabled changing
91H 0: Disabled After
(14,15) Reserve (Read Only) 1: Enabled - OH changing
91H SVCMD_STAT SEL_MON1 0: Disabled ) FH After
(16 to 19) (Read Only) 1: Enabled changing
91H SVCMD_STAT SEL_MON2 0: Disabled ) FH After
(20 to 23) (Read Only) 1: Enabled changing
91H SVCMD_STAT SEL_MON3 0: Disabled ) FH After
(24 to 27) (Read Only) 1: Enabled changing
91H 0: Disabled After
(28 to 31) Reserve (Read Only) 1: Enabled . OH changing
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Common
parameter
No. Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timin
parentheses g
are bit
numbers.
92H 0: Disabled After
(00 to 02) Reserve (Read Only) 1: Enabled . OH changing
92H 0: Disabled After
(03) Reserve (Read Only) 1: Enabled . OH changing
92H SVCMD_IO V_PPI 0: Disabled ) 1H After
(04) (Read Only) 1: Enabled changing
92H SVCMD_IO P_PPI 0: Disabled ) 1H After
(05) (Read Only) 1: Enabled changing
92H SVCMD_IO P_CL 0: Disabled ) 1H After
(06) (Read Only) 1: Enabled changing
92H SVCMD_IO N_CL 0: Disabled ) 1H After
(07) (Read Only) 1: Enabled changing
92H 0001 |[SVCMD_IO G_SEL 0: Disabled ) 1H After
(08) 0248H |(Read Only) 1: Enabled changing
92H SVCMD_IO G_SEL 0: Disabled ) OH After
(09 to 11) (Read Only) 1: Enabled changing
92H 0: Disabled After
(12 to 15) Reserve (Read Only) 1: Enabled ) OH changing
92H SVCMD_10 BANK_SEL 0: Disabled } EH After
(16 to 19) (Read Only) 1: Enabled changing
92H SVCMD_IO SO1 to SO3 0: Disabled ) 7H After
(20 to 22) (Read Only) 1: Enabled changing
92H 0: Disabled After
(23) Reserve (Read Only) 1: Enabled ) OH changing
92H 0: Disabled After
(24 to 31) Reserve (Read Only) 1: Enabled - OH changing
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Common
parameter
e Enabled
Numbers in | ADDRESS Parameter name Setting items Unit Default Timin
parentheses g
are bit
numbers.
93H 0: Disabled After
(00) Reserve (Read Only) 1: Enabled . OH changing
93H SVCMD_IO DEC 0: Disabled ) 1H After
(01) (Read Only) 1: Enabled changing
93H SVCMD_IO P-OT 0: Disabled ) 1H After
(02) (Read Only) 1: Enabled changing
93H SVCMD_IO N-OT 0: Disabled ) 1H After
(03) (Read Only) 1: Enabled changing
93H SVCMD_IO EXT1 0: Disabled ) 1H After
(04) (Read Only) 1: Enabled changing
93H SVCMD_IO EXT2 0: Disabled ) 1H After
(05) (Read Only) 1: Enabled changing
93H SVCMD_IO EXT3 0: Disabled ) 1H After
(06) (Read Only) 1: Enabled changing
93H SVCMD_IO ESTP 0: Disabled ) 1H After
(07) (Read Only) 1: Enabled changing
93H 0: Disabled After
(08) Reserve (Read Only) 1: Enabled ) OH changing
93H SVCMD_IO BRK_ON 0: Disabled ) 1H After
(09) (Read Only) 1: Enabled changing
93H SVCMD_IO P-SOT 0: Disabled ) 1H After
(10) 0001 |[(Read Only) 1: Enabled changing
93H 024CH |SVCMD_IO N-SOT 0: Disabled ) 1H After
(11) (Read Only) 1: Enabled changing
93H SVCMD_IO DEN 0: Disabled ) 1H After
(12) (Read Only) 1: Enabled changing
93H SVCMD_IO NEAR 0: Disabled ) 1H After
(13) (Read Only) 1: Enabled changing
93H SVCMD_IO PSET 0: Disabled ) 1H After
(14) (Read Only) 1: Enabled changing
93H SVCMD_IO ZPOINT 0: Disabled ) 1H After
(15) (Read Only) 1: Enabled changing
93H SVCMD_IO T_LIM 0: Disabled ) 1H After
(16) (Read Only) 1: Enabled changing
93H SVCMD_IO V_LIM 0: Disabled ) 1H After
17) (Read Only) 1: Enabled changing
93H SVCMD_IO V_CMP 0: Disabled ) 1H After
(18) (Read Only) 1: Enabled changing
93H SVCMD_IO ZSPD 0: Disabled ) 1H After
(19) (Read Only) 1: Enabled changing
93H 0: Disabled After
(20 to 23) Reserve (Read Only) 1: Enabled ) OH changing
93H SVCMD_IO 10_STS1to 8 0: Disabled ) FEH After
(24 to 31) (Read Only) 1: Enabled changing
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Motorless Test

SV2 Series is capable of simulating servo motor operation without running it to check host controller and/or peripheral

operation. This is usable when checking wiring, verifying parameters, and adjusting the system.

You cab perform a motorless test without connecting the servo motor.

\

Point You cannot verify regenerative operation or dynamic braking in a motorless test.

m Parameter setting

The following parameters need to be set up when performing a motorless test.

Py
° .
RN = Level Parameter name Setting Range Settl_ng Fact_ory E_na_ble
type = Unit setting timing
o
0: Not used
OTH_17 *Motorless test - 0
) 1: Used After powered
Other |Special 1
Motorless 0: INC on
OTH_18 1 - 0
Encoder type* 1: ABS

*1

When the servo motor is actually connected, the encoder type of the connected servo motor takes precedence.

- SV2 Series User’s Manual -
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Servo Tracing Function

Overview of the tracing function

m Tracing function

The tracing function is to import the state of the servo amplifier at any timing (trigger) by using SV2 Series in
combination with KV-XH16ML/XHO04ML. Two types of tracing are available: Real time to read data in each sampling
cycle and batch to perform data buffering in each control cycle.

Acquired data can be graphically displayed on KV STUDIO as waveforms to allow easy debugging and tuning.

Refer to [J] KV-XH16ML/XHO4ML User's Manual for further information on how to use the tracing function.

Required system

This section discusses the system configuration for performing tracing.

Servo amplifier

VEVENCE ey po

Unit ET R

FEYENCE e || oo =
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List of Monitoring Iltems

Units and update cycles that can be monitored by the analog monitoring and servo tracing functions available with
SV2 Series are as follows.

Functions that can be monitored
Monitor item Update cycle MECHATROLINK ) . o
Analog monitor Servo Tracing Function
selected monitor 9 9
Feedback position (APOS) Control cycle (CMBBSPLS) - -
Command position (CPOS) Control cycle (CMBeSPLS) - -
. e Yes Yes Yes
Position deviation (PERR) Control cycle (CMD_PLS) (0.05V/1 command unit) (CMD_PLS)
Yes Yes
Position amplifier deviation Control cycle - 0.05V/1 Encoder pulse
(Encoder pulse)
unit) P
Excessive motor-external Control cvcle B _ Yes
encoder deviation 4 (CMD_PLS)
Latch position 1 (LPOS1) Control cycle (CMEeSPLS) - -
Latch position 2 (LPOS2) Control cycle (CMBeSPLS) - -
Yes Yes Yes
Feedback speed (FSPD) Control cycle (CMD_PLSs) (1V/1000min’") (min")
Yes Yes
External encoder speed Control cycle - 1V/1000min" e
(min™")
(motor conversion value))
Command speed (CSPD) Control cycle (CME;(QSLS/S) - -
Internal command speed Control cycle - (1V/1(;(§gmin'1) (rr:(i?la)
Position command speed Control cycle - (1V/10Yg§min‘1) (n:(iia)
Internal command torque Control cvcle Yes Yes Yes
(TRQ) 4 (0.01%) (1Vv/100%) (%)
Analog feedback command Yes Yes Yes
torque Control cycle (0.01%) (1V/100%) (%)
Analog feedback detection Control cvcle Yes Yes Yes
torque Y (0.01%) (1V/100%) (%)
Analog feedback output torque | Control cycle (Or)ef%) (1V)qeoso%) I,Z?
Analog feedback torque Control cvcle Yes Yes Yes
deviation Y (0.01%) (1Vv/100%) (%)
Speed feedforward Control cycle - (1V/1g§§min‘1) (n:(iiﬂ)
Torque feedforward Control cycle - (1V)qeoso% ) \(QZ?
Yes Yes
ctive gain number ontrol cycle - st gain: 1V, st gain: ,
Acti i b C | cycl 1 in: 1V, 1 in: 4096
2nd gain: 2V) 2nd gain: 8192)
Yes Yes
(Speed control: 0, (Speed control: 0,
Position control: 1, Position control: 1,
Control mode Control cycle Torque control: 2, B Torque control: 2,
Analog feedback Analog feedback
control: 3) control: 3)
Alarm code (ALARM) Control cycle ( s do) ; ;
Feedback pulse counter Control cvcle Yes B R
(Lower) Y (CMD_PLS)
Feedback pulse counter Yes
(Upper) Control cycle (CMD_PLS) - -
Fully closed feedback pulse Control cvcle Yes B B
counter (Lower) 4 (CMD_PLS)
Fully closed feedback pulse Control cvcle Yes _ R
counter (Upper) Y (CMD_PLS)
- . " Yes
Within 1 revolution position Control cycle (Encoder pulse) - -
Speed limit (SPD_LIM) Control cycle (CMDYGSLS ) - -

*1 The servo tracing function can be accessed from the setting software/setting tool.
1] "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1
[ KV-XH16ML/XHO4ML User’'s Manual
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A-9 List of Monitoring Items

A-90

Functions that can be monitored
Monitor item Update cycle MECHATROLINK ) . o
selected monitor Analog monitor Servo Tracing Function
. Yes
Torque limit (TRQ_LIM) Control cycle (0.01%) - -
Initial multiturn data Within 2 ms Yes ; ;
(Rev)
Initial within 1 revolution . Yes
position Within 2 ms (Encoder pulse) B B
Initial feedback position _ Yes
(INIT_PGPOS) (Lower) Within 2 ms (CMD_PLS) - -
Initial feedback position o Yes
(INIT_PGPOS) (Upper) Within 2 ms (CMD_PLS) - -
Yes
(1st byte =
Communication phase,
. 2nd byte =
Operation status (SV_STAT) | Control cycle Control mode, - -
3rd byte = Reserve,
4th byte =
Advanced signal monitor)
Yes
(0 bit = Reserve,
. . 1 to 7 bits =
Input signal monitor Control cycle Input 1 to 7, - Yes
8 to 31 bits =
Reserve)
Yes
(0 bit = ALARM,
. . 1 to 3 bits =
Output signal monitor Control cycle Output 1 to 3, - Yes
4 to 31 bits =
Reserve)
Yes
Pulse output completion signal | Control cycle - (Pulse output complete: 5V, -
Pulse output incomplete: 0V)
Yes
INPOS signal Control cycle - (Positioning completion: 5V, -
Positioning incomplete: 0V)
. Yes
Load ratio 10 sec. (%) - -
Regenerative load ratio 10 sec. Z;S - -
DB resistance load ratio 10 sec. Z,Z? - -
. Yes
Power consumption 1 sec. - -
P (W)
Power consumption 1 sec Yes - -
’ (0.001Wh)
Cumulative power 1 sec Yes B B
consumption ' (Wh)
Yes
Main circuit DC voltage Control cycle - (1V/Main circuit voltage -
100 VDC)
Last value of LPOS 1 Control cycle Yes - -
(CMD_PLS)
. Yes
Command position (MPOS) Control cycle (CMD_PLS) - -
o Yes
Target position (TPOS) Control cycle (CMD_PLS) - -
Internal command position Control cvcle Yes B B
(IPOS) Y (CMD_PLS)
Command position offset Control cvcle Yes _ B
(POS_OFFSET) 4 (CMD_PLS)
Yes
Target speed (TSPD) Control cycle (CMD_PLSs) - -

*1 The servo tracing function can be accessed from the setting software/setting tool.
0] "Chapter 12 SV2 SERIES SETTING SOFTWARE", Page 12-1
[0 KV-XH16ML/XH04ML User's Manual

Refer to [T "A-3 Control Block Diagram", Page A-22 for the SV2 Series control block diagram.
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A
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About configurations of tuning types and filter types ....7-15
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AboutSV2 Series . ... .. 1-2
ABS Encoder Setting ........... ... ... oL 9-5
Adequacy test for the safety function ................ 8-12
Alarm (ALARM) signal . ............. ... .. ... ..... 8-8
Analog feedback control functions settings ........... 11-4
Analog feedback control gain adjustment . ........... 11-10
Analog feedback input signals setting ............... 11-7
Analog feedback-related parameters . .............. A-18
Analoginput (Al) .. ... . 4-29
Analog Monitor Setting .. ......................... 5-28
Applicable crimped terminal . ...................... 4-32
Auto offset adjustment of Analog feedback input signal

setting ... 11-7
Auto-tuning . ... . 7-6
Auto-tuningpoint ....... .. ... 7-8

B
Before conducting auto-tuning ............ ... ... ... 7-6
Before conducting gainsearchPRO ................ 7-16
Before conducting gain tuningPRO . ................ 7-19
Before conducting inertia moment proportion

estimate .......... .. . ... .. 7-12
Before running mechanical analyzer ................ 7-23

C
Check the Package Contents .. ..................... 2-2
Combinationsearch ............................ 12-43
Commands to be used prior to operation ............ A-53
Commoninput (DI-1) ...... ... ... ... ... ... ... ... 4-28
Commonoutput (DO-1) ... ... . 4-28
Communication Specifications . .................... 2-10
Conditions for using the tuning function ............... 7-5
Configuration of No. of bytes transmitted . ............. 6-4
Connecting an External Encoder ................... 4-39
Connecting the Analog Monitor Connector . ... ........ 4-36
Connecting the Main Circuit/Control Circuit

PowerCables .......... ... .. i 4-6
Connection Example ............................ 4-42
Connection of the safety device .................... 8-13
Connection of the servo amplifier and servomotor . . . ... 4-12
Connection with KV-XH16ML/XHO4ML . .............. 6-3
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D
Deviation Excessive Alarm/Warning Setting
(Position ControlMode) . . ...................... 5-14
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E
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F
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Features of the safe torque off (STO) function ......... 8-3
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Installation . ........ .. . .. 3-2
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WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any models or samples were shown to Buyer, such models or samples were used merely to
illustrate the general type and quality of the Products and not to represent that the Products would necessarily
conform to said models or samples. Any Products found to be defective must be shipped to KEYENCE with all
shipping costs paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by
KEYENCE, KEYENCE, at its sole option, will refund the purchase price of, or repair or replace at no charge any
Products found to be defective. This warranty does not apply to any defects resulting from any action of Buyer,
including but not limited to improper installation, improper interfacing, improper repair, unauthorized modification,
misapplication and mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or
outdoors air. Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it is
Buyer's responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in humans, for
human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise.
Should any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no
responsibility, and additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or
damage whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL
KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF
INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING
OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR
ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES
OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide such
third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information provided
to Buyer pertaining to the Products/Samples.

E 1101-3



Specifications are subject to change without notice.

KEYENCE CORPORATION

1-3-14, Higashi-Nakajima, Higashi-Yodogawa-ku, Osaka, 533-8555, Japan

AUSTRIA

Phone: +43 (0)2236 378266 0
BELGIUM

Phone: +32 (0)15 281 222
BRAZIL

Phone: +55-11-3045-4011
CANADA

Phone: +1-905-366-7655
CHINA

Phone: +86-21-3357-1001
CZECH REPUBLIC
Phone: +420 220 184 700

FRANCE

Phone: +33 1 56 37 78 00
GERMANY

Phone: +49-6102-3689-0
HONG KONG

Phone: +852-3104-1010
HUNGARY

Phone: +36 1 802 7360
INDIA

Phone: +91-44-4963-0900
INDONESIA

Phone: +62-21-2966-0120

ITALY

Phone: +39-02-6688220
KOREA

Phone: +82-31-789-4300
MALAYSIA

Phone: +60-3-7883-2211
MEXICO

Phone: +52-55-8850-0100
NETHERLANDS

Phone: +31 (0)40 206 6100
PHILIPPINES

Phone: +63-(0)2-8981-5000

PHONE: +81-6-6379-2211

POLAND

Phone: +48 71 368 61 60
ROMANIA

Phone: +40 (0)269 232 808
SINGAPORE

Phone: +65-6392-1011
SLOVAKIA

Phone: +421 (0)2 5939 6461
SLOVENIA

Phone: +386 (0)1 4701 666
SWITZERLAND

Phone: +41 (0)43 455 77 30

www.keyence.com/glb

TAIWAN
Phone: +886-2-2721-1080

THAILAND
Phone: +66-2-078-1090

UK & IRELAND
Phone: +44 (0)1908-696-900

USA
Phone: +1-201-930-0100

VIETNAM
Phone: +84-24-3772-5555

A4WW1-MAN-2062

Copyright (c) 2023 KEYENCE CORPORATION. All rights reserved. 212020GB 2023-1 |[D69GB | Printed in Japan

* D6 9GC -

B 1 *



	Preface
	Safety Precautions
	Precautions for Regulations and Standards
	How This Manual Is Organized
	Contens
	Conventions Used in This Manual
	Page Configuration and Symbols
	Terminology

	Chapter 1 BEFORE USING
	1-1 SV2 Series Configuration
	About SV2 Series
	Peripheral Equipment Configuration

	1-2 SV2 Series Model
	Model Series of Servo Amplifier
	Model Series of Servo Motor
	Option List


	Chapter 2 CONFIGURATION & SPECIFICATIONS
	2-1 Check the Package Contents
	Packages Attached with the Product

	2-2 Names and Functions of Parts
	Part Names and Functions of the Servo Amplifier
	Name and Function of Each Part of the Servo Motor

	2-3 Servo Amplifier Specifications
	Specifications
	Power Supply/Current Capacity and Power Loss
	Performance Specifications
	I/O Specifications
	Communication Specifications
	Overload Protection Characteristics

	2-4 Servo Motor Specifications
	General Specifications
	Torque - Rotational Speed Characteristics
	Electromagnetic Brake Specifications
	Overload Protection Characteristics

	2-5 Dimensions

	Chapter 3 INSTALLATION AND MAINTENANCE
	3-1 Installation
	Installing Servo Amplifier
	Installing the Servo Motor

	3-2 Maintenance, Service and Inspection
	Inspection of Servo Amplifier
	Life Cycle of Servo Amplifier Components
	Inspection of Servo Motor
	Life Cycle of Servo Motor Components


	Chapter 4 SIGNALS AND WIRING
	4-1 Wiring Precautions
	Wiring Precautions

	4-2 Standard Wiring Diagram
	4-3 Connecting the Main Circuit/Control Circuit Power Cables
	List of Terminal Names and Functions
	Wire Size
	Wiring the Main Circuit/Control Circuit and Motor Power Supply Connector
	Wiring the Power Supply of Main/Control Circuit
	Power On Sequence

	4-4 Wiring Servo Motor
	Connecting Servo Amplifier and Servo Motor
	Encoder Cable
	Motor Power Cable
	Electromagnetic Brake
	How to Prepare Cables

	4-5 Wiring I/O Signals
	I/O Connector Pin Alignment
	Names and Functions of I/O Terminals
	Specification and Wiring of I/O Terminals
	I/O Connector

	4-6 Wiring Regenerative Resistor
	Regenerative Resistors Specifications
	How to Connect Regenerative Resistors

	4-7 Wiring Analog Monitor
	Analog Monitor Specifications
	Connecting the Analog Monitor Connector

	4-8 Safety Function Wiring
	Safety Function Specifications
	Safety Function Terminal Specifications and Wiring

	4-9 Connecting an External Encoder
	Overview
	Fully Closed Module (SV-FC1) Specifications
	Installing the Fully Closed Module
	Connection Example

	4-10 Remedying Noise and High Harmonics
	Remedyting Noises
	Surge Suppressor
	Electromagnetic Contactor
	Remedying High Harmonics


	Chapter 5 PARAMETER SETTINGS
	5-1 Main Circuit/Control Circuit Power Supply Setting
	Main/Control Circuit Power Supply Setting
	Operation at Instantaneous Powercut
	Torque Limit at Main Circuit Voltage Drop

	5-2 Function Setting
	Limit Switch Settings
	Motor Stop Mode Settings when the Servo Is Off, an Alarm Occurs, or a Forced Stop Is Activated
	Rotation Direction Setting
	Encoder Pulse Output Setting
	Zero Speed Detection Setting
	Torque Limit Setting
	Motor Overload Detection Level Setting
	Electronic Gear Setting (Position Control Mode)
	Inposition Signal (INPOS) Setting (Position Control Mode)
	Positioning Approximation (NEAR) Signal (Position Control Mode)
	Deviation Excessive Alarm/Warning Setting (Position Control Mode)
	Speed Match Signal (Speed Control Mode)
	Maximum Motor Speed Settings
	Speed Limit Setting (Torque Control Mode)
	The setting related to the acceleration/deceleration rate of the speeding reference (speed control mode)
	The setting related to the acceleration/deceleration rate of the torque reference (torque control mode)

	5-3 I/O Signal Setting
	I/O Signal Assignment and Polarity Setting

	5-4 Regenerative Resistor Setting
	Overview
	How to Select a Regenerative Resistor
	Regenerative Resistor Setting
	How to Select an External Regenerative Resistor

	5-5 Electromagnetic Brake Setting
	Sequence Control Program for Brake Operation
	Brake Timing Output Setting

	5-6 Analog Monitor Setting
	List of Signals to be Monitored
	Output Data Adjustment


	Chapter 6 CONFIGURATION AND OPERATION OF MECHATROLINK-III
	6-1 Overview of MECHATROLINK-III
	What is MECHATROLINK-III

	6-2 SV2 Series Setting
	Connection with KV-XH16ML/XH04ML
	MECHATROLINK-III configurations

	6-3 Operation
	In the case of KV-XH16ML/XH04ML


	Chapter 7 TUNING
	7-1 Overview and procedure for tuning function
	Overview for tuning function
	Tuning procedure
	Tuning method
	To conduct tuning safely
	Conditions for using the tuning function

	7-2 Auto-tuning
	What is auto-tuning
	Parameters changed with auto-tuning
	To conduct auto-tuning safely
	Before conducting auto-tuning
	Control procedure
	Control method
	About auto tuning response setting
	Auto-tuning point
	Parameters related to auto-tuning

	7-3 Inertia moment proportion estimate
	What is inertia moment proportion estimate
	Parameters changed with inertia moment proportion estimate
	To conduct inertia moment proportion estimate safely
	Before conducting inertia moment proportion estimate
	Control method
	Important points of inertia moment proportion estimate

	7-4 Gain search PRO
	What is gain search PRO
	Parameters changed with gain search PRO
	About configurations of tuning types and filter types
	To conduct gain search PRO safely
	Before conducting gain search PRO
	Control method
	Important points of gain search PRO

	7-5 Gain tuning PRO
	What is gain tuning PRO
	Parameters changed with gain tuning PRO
	About configurations of tuning types and filter types
	About responsiveness level, stability level configurations
	Before conducting Gain tuning PRO
	Control method
	Gain tuning PRO point

	7-6 Mechanical analyzer
	What is a mechanical analyzer
	Parameters changed with mechanical analyzer
	To conduct mechanical analyzer safely
	Before running mechanical analyzer
	Control method
	Important points of mechanical analyzer

	7-7 Functions related to vibration suppression control/vibration suppression
	Vibration suppression control
	Vibration suppression
	About notch filter configurations
	About lowpass filter configurations


	Chapter 8 SAFETY FUNCTION
	8-1 Safety Function Outline
	Features of the Safety Function

	8-2 Safe torque off (STO) function
	Features of the safe torque off (STO) function
	Risk assessment
	Safe torque off State (STO State)
	Methods for restoration from STO State
	Related commands
	Operation without using host orders
	Anomaly detection of the STO signal
	Specifications of the input signal (STO signal)
	Operation ready (RDY) signal
	The electromagnetic brake timing (BRAKE) signal
	How to stop the device
	Alarm (ALARM) signal

	8-3 External device monitor (EDM)
	Specifications of the EDM output signal

	8-4 Example of use of the Safety Function
	Example of connection
	Methods to detect the malfunctions
	Instructions for use

	8-5 Adequacy test for the safety function
	8-6 Connection of the safety device

	Chapter 9 ABSOLUTE POSITION SYSTEM
	9-1 Overview and Specifications
	Overview
	Specification
	Steps to follow

	9-2 Mounting Lithium Battery
	Mounting the lithium battery

	9-3 Installation of Absolute Position System
	Parameter Setting
	ABS Encoder Setting

	9-4 Setting for Low Battery Voltage and Replacement of Lithium Battery
	Settings of Encoder Battery Alarm/Warning
	Replacing the lithium battery

	9-5 Obtainment of the absolute position
	Obtaining procedure while connected with the KV-XH16ML/XH04ML


	Chapter 10 FULLY CLOSED CONTROL
	10-1 Outline of the fully closed control
	Features of the fully closed control

	10-2 Starting up procedure
	10-3 Setting of the fully closed control
	Control block diagram of the fully closed control
	Fully closed control parameters


	Chapter 11 ANALOG FEEDBACK CONTROL FUNCTIONS
	11-1 Overview of Analog feedback control
	What is Analog feedback control function

	11-2 Start-up procedure
	11-3 Analog feedback control functions settings
	Control block diagrams of analog feedback control functions
	Efficient control mode setting
	Analog feedback input signals setting
	Auto offset adjustment of Analog feedback input signal setting
	Control mode switching and Alarm detection condition setting
	Analog feedback control gain adjustment
	Monitor


	Chapter 12 SV2 SERIES SETTING SOFTWARE
	12-1 SV2 series setting software Overview
	Operating Environment and System Configuration
	What is SV2 series setting software
	Connection of Servo Amplifier

	12-2 Installing Software/USB Driver
	Installing SV2 Series Setting Software
	Precautions in Windows XP
	Precautions in Windows Vista
	Installation
	Uninstalling SV2 Series Setting Software
	Installing USB Driver

	12-3 Precautions
	12-4 Basic Operation
	How to Start
	How to Start SV2 Series Setting Software
	Exit


	Names and Functions of Components of Screen
	Language setting
	Help

	12-5 File Management Overview
	File Structure

	12-6 File Menu
	New
	Open Setting Data
	Close Setting Data
	Save Setting Data
	Save Setting Data As

	12-7 Edit Functions
	Undo/Redo
	Undo
	Redo

	Copy/Paste
	Copy
	Paste

	Reset settings

	12-8 View Functions
	Display/hide the parameter help
	Display setting

	12-9 Communication Functions
	Write Unit
	Read Unit
	Unit Verification
	Data Verification

	12-10 Servo monitor
	Start/End Monitor
	Start Monitor
	Stop Monitor

	Servo Monitor
	Servo I/O Monitor (Forced Output)
	Servo Alarm Monitor

	12-11 Servo Trial Run
	Servo JOG Operation
	Pattern Operation

	12-12 Tuning
	Auto Tuning
	Gain Search PRO
	Gain Tuning PRO
	Estimation of Ratio of Inertia Moment
	Mechanical Analyzer

	12-13 Initialization and Adjustment of Settings
	Initializing Servo Parameters
	Absolute Encoder Setup
	Z-phase Search
	Analog Monitor Output Adjustment
	Analog Feedback Offset Adjustment

	12-14 Slave Apparatus Restart
	12-15 Servo Trace (Real-time/Batch)
	"View(V)" Menu
	"Communication(C)" Menu
	"Help(H)" Menu


	Chapter A APPENDIX
	A-1 Parameter List
	A-2 Internal Block Diagram
	A-3 Control Block Diagram
	A-4 How to Check the Panel Display
	How to check the status
	How to check alarm/warning displays
	Displays while detecting the limit switch

	A-5 List of Alarm/Warning Messages
	A-6 MECHATROLINK-III Communication Commands
	Overview
	Overview of MECHATROLINK-III communication commands
	List of MECHATROLINK-III communication commands
	Command / response timing chart

	Flow of operation
	Operating method
	Setting the origin position at start-up

	List of data fields
	Commands to be used prior to operation
	List of commands
	Disable (00H) [NOP]
	Connection disconnection request (0FH) [DISCONNECT]
	Read ID (03H) [ID_RD]
	Connection establishment request (0EH) [CONNECT]
	Read servo parameters (40H) [SVPRM_RD]
	Write servo parameters (41H) [SVPRM_WR]
	Device setup request (04H) [CONFIG]
	Sensor ON (23H) [SENS_ON]
	Sensor OFF (24H) [SENS_OFF]
	Servo ON (31H) [SV_ON]
	Servo OFF (32H) [SV_OFF]
	Status monitoring (30H) [SMON]
	Alarm/warning read (05H) [ALM_RD]
	Alarm/warning clear (06H) [ALM_CLR]
	Synchronization establishment request (0DH) [SYNC_SET]
	Coordinate system settings (20H) [POS_SET]

	Operation-related commands
	List of operation-related commands
	Interpolation feed (34H) [INTERPOLATE]
	Positioning (35H) [POSING]
	Feed at rated speed (36H) [FEED]
	Feed external input at fixed speed (37H) [EX_FEED]
	External input positioning (39H) [EX_POSING]
	Origin return (3AH) [ZRET]
	Speed control (3CH) [VELCTRL]
	Torque commands (3DH) [TRQCTRL]

	Other commands
	Brake operation request (21H) [BRK_ON]
	Brake cancel request (22H) [BRK_OFF]
	Memory read (1DH) [MEM_RD]
	Memory write (1EH) [MEM_WR]

	Sub commands
	Disable (00H) [NOP]
	Alarm/warning read (05H) [ALM_RD]
	Alarm/warning clear (06H) [ALM_CLR]
	Memory read (1DH) [MEM_RD]
	Memory write (1EH) [MEM_WR]
	Status monitoring (30H) [SMON]
	Read servo parameters (40H) [SVPRM_RD]
	Write servo parameters (41H) [SVPRM_WR]

	List of common parameters

	A-7 Motorless Test
	A-8 Servo Tracing Function
	Overview of the tracing function
	Required system

	A-9 List of Monitoring Items
	A-10 Index




