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Safety Precautions

@ Safety Information

To prevent personal injury and equipment damage in advance, the following signal
words are used to indicate safety precautions in this document. The signal words are
used to classify the hazards and the degree of damage or injury that may occur if a
product is used incorrectly. Information marked as shown below is important for
safety. Always read this information and heed the precautions that are provided.

A DANGER

Indicates precautions that, if not heeded, are likely to result in loss of life, seri-
ous injury, or fire.

/\ WARNING

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

/\ CAUTION

Indicates precautions that, if not heeded, could result in relatively serious or
minor injury, or in fire.

Indicates precautions that, if not heeded, could result in property damage.
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@ Safety Precautions That Must Always Be Observed
B General Precautions

A\ DANGER

Read and understand this manual to ensure the safe usage of the product.
Keep this manual in a safe, convenient place so that it can be referred to when-
ever necessary. Make sure that it is delivered to the final user of the product.
Do not remove covers, cables, connectors, or optional devices while power is
being supplied to the SERVOPACK.

There is a risk of electric shock, operational failure of the product, or burning.

/\ WARNING

.

Use a power supply with specifications (number of phases, voltage, frequency,
and AC/DC type) that are appropriate for the product.

There is a risk of burning, electric shock, or fire.

Connect the ground terminals on the SERVOPACK and Servomotor to ground
poles according to local electrical codes (100 Q or less for a SERVOPACK
with a 100-VAC or 200-VAC power supply, and 10 Q or less for a SERVO-
PACK with a 400-VAC power supply).

There is a risk of electric shock or fire.

Do not attempt to disassemble, repair, or modify the product.

There is a risk of fire or failure.

The warranty is void for the product if you disassemble, repair, or modify it.

/\ CAUTION

.

The SERVOPACK heat sinks, regenerative resistors, External Dynamic Brake
Resistors, Servomotors, and other components can be very hot while power is
ON or soon after the power is turned OFF. Implement safety measures, such as
installing covers, so that hands and parts such as cables do not come into con-
tact with hot components.

There is a risk of burn injury.

For a 24-VDC power supply, use a power supply device with double insulation
or reinforced insulation.

There is a risk of electric shock.

Do not damage, pull on, apply excessive force to, place heavy objects on, or
pinch cables.

There is a risk of failure, damage, or electric shock.

The person who designs the system that uses the hard wire base block safety
function must have a complete knowledge of the related safety standards and a
complete understanding of the instructions in this document.

There is a risk of injury, product damage, or machine damage.

Do not use the product in an environment that is subject to water, corrosive
gases, or flammable gases, or near flammable materials.

There is a risk of electric shock or fire.
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NOTICE

Do not attempt to use a SERVOPACK or Servomotor that is damaged or that
has missing parts.

Install external emergency stop circuits that shut OFF the power supply and
stops operation immediately when an error occurs.

In locations with poor power supply conditions, install the necessary protec-
tive devices (such as AC reactors) to ensure that the input power is supplied
within the specified voltage range.

There is a risk of damage to the SERVOPACK.

Use a Noise Filter to minimize the effects of electromagnetic interference.
Electronic devices used near the SERVOPACK may be affected by electro-
magnetic interference.

Always use a Servomotor and SERVOPACK in one of the specified combina-
tions.

Do not touch a SERVOPACK or Servomotor with wet hands.

There is a risk of product failure.
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B Storage Precautions

/\ CAUTION

« Do not place an excessive load on the product during storage. (Follow all
instructions on the packages.)
There is a risk of injury or damage.

NOTICE

Do not install or store the product in any of the following locations.

Locations that are subject to direct sunlight

Locations that are subject to ambient temperatures that exceed product spec-
ifications

Locations that are subject to relative humidities that exceed product specifi-
cations

Locations that are subject to condensation as the result of extreme changes
in temperature

Locations that are subject to corrosive or flammable gases

Locations that are near flammable materials

Locations that are subject to dust, salts, or iron powder

Locations that are subject to water, oil, or chemicals

Locations that are subject to vibration or shock that exceeds product specifi-
cations

Locations that are subject to radiation

If you store or install the product in any of the above locations, the product
may fail or be damaged.

.

B Transportation Precautions

/\ CAUTION

Transport the product in a way that is suitable to the mass of the product.

Do not use the eyebolts on a SERVOPACK or Servomotor to move the
machine.

There is a risk of damage or injury.

When you handle a SERVOPACK or Servomotor, be careful of sharp parts,
such as the corners.

There is a risk of injury.

Do not place an excessive load on the product during transportation. (Follow
all instructions on the packages.)

There is a risk of injury or damage.

.
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TICE

* Do not hold onto the front cover or connectors when you move a SERVO-

PACK.

There is a risk of the SERVOPACK falling.

A SERVOPACK or Servomotor is a precision device. Do not drop it or subject

it to strong shock.

There is a risk of failure or damage.

Do not subject connectors to shock.

There is a risk of faulty connections or damage.

If disinfectants or insecticides must be used to treat packing materials such as

wooden frames, plywood, or pallets, the packing materials must be treated

before the product is packaged, and methods other than fumigation must be

used.

Example: Heat treatment, where materials are kiln-dried to a core temperature
of 56°C for 30 minutes or more.

If the electronic products, which include stand-alone products and products

installed in machines, are packed with fumigated wooden materials, the elec-

trical components may be greatly damaged by the gases or fumes resulting

from the fumigation process. In particular, disinfectants containing halogen,

which includes chlorine, fluorine, bromine, or iodine can contribute to the ero-

sion of the capacitors.

Do not overtighten the eyebolts on a SERVOPACK or Servomotor.

If you use a tool to overtighten the eyebolts, the tapped holes may be damaged.

B Installation Precautions

/\ CAUTION

Install the Servomotor or SERVOPACK in a way that will support the mass
given in technical documents.

Install SERVOPACKSs, Servomotors, regenerative resistors, and External
Dynamic Brake Resistors on nonflammable materials.

Installation directly onto or near flammable materials may result in fire.
Provide the specified clearances between the SERVOPACK and the control
panel as well as with other devices.

There is a risk of fire or failure.

Install the SERVOPACK in the specified orientation.

There is a risk of fire or failure.

Do not step on or place a heavy object on the product.

There is a risk of failure, damage, or injury.

Do not allow any foreign matter to enter the SERVOPACK or Servomotor.
There is a risk of failure or fire.
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OTICE

« Do not install or store the product in any of the following locations.

 Locations that are subject to direct sunlight

« Locations that are subject to ambient temperatures that exceed product spec-
ifications

« Locations that are subject to relative humidities that exceed product specifi-
cations

 Locations that are subject to condensation as the result of extreme changes
in temperature

« Locations that are subject to corrosive or flammable gases

* Locations that are near flammable materials

 Locations that are subject to dust, salts, or iron powder

« Locations that are subject to water, oil, or chemicals

« Locations that are subject to vibration or shock that exceeds product specifi-
cations

« Locations that are subject to radiation

If you store or install the product in any of the above locations, the product

may fail or be damaged.

Use the product in an environment that is appropriate for the product specifi-

cations.

If you use the product in an environment that exceeds product specifications,

the product may fail or be damaged.

A SERVOPACK or Servomotor is a precision device. Do not drop it or subject

it to strong shock.

There is a risk of failure or damage.

Always install a SERVOPACK in a control panel.

Do not allow any foreign matter to enter a SERVOPACK or a Servomotor with

a Cooling Fan and do not cover the outlet from the Servomotor’s cooling fan.

There is a risk of failure.

.

B Wiring Precautions

A DANGER

« Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.
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/\ WARNING

Wiring and inspections must be performed only by qualified engineers.

There is a risk of electric shock or product failure.

Check all wiring and power supplies carefully.

Incorrect wiring or incorrect voltage application to the output circuits may

cause short-circuit failures. If a short-circuit failure occurs as a result of any of

these causes, the holding brake will not work. This could damage the machine

or cause an accident that may result in death or injury.

Connect the AC and DC power supplies to the specified SERVOPACK termi-

nals.

« Connect an AC power supply to the L1, L2, and L3 terminals and the L1C
and L2C terminals on the SERVOPACK.

+ Connect a DC power supply to the BI/ @ and O 2 terminals and the L1C
and L2C terminals on the SERVOPACK.

There is a risk of failure or fire.

If you use a SERVOPACK that supports a Dynamic Brake Option, connect an

External Dynamic Brake Resistor that is suitable for the machine and equip-

ment specifications to the specified terminals.

There is a risk of unexpected operation, machine damage, burning, or injury

when an emergency stop is performed.

/\ CAUTION

Wait for six minutes after turning OFF the power supply and then make sure
that the CHARGE indicator is not lit before starting wiring or inspection work.
Do not touch the power supply terminals while the CHARGE lamp is lit after
turning OFF the power supply because high voltage may still remain in the
SERVOPACK.

There is a risk of electric shock.

Observe the precautions and instructions for wiring and trial operation pre-
cisely as described in this document.

Failures caused by incorrect wiring or incorrect voltage application in the
brake circuit may cause the SERVOPACK to fail, damage the equipment, or
cause an accident resulting in death or injury.

Check the wiring to be sure it has been performed correctly.

Connectors and pin layouts are sometimes different for different models.
Always confirm the pin layouts in technical documents for your model before
operation.

There is a risk of failure or malfunction.

Connect wires to power supply terminals and motor connection terminals
securely with the specified methods and tightening torque.

Insufficient tightening may cause wires and terminal blocks to generate heat
due to faulty contact, possibly resulting in fire.

Use shielded twisted-pair cables or screened unshielded multi-twisted-pair
cables for I/O Signal Cables and Encoder Cables.

Continued on next page.
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Continued from previous page.

/\ CAUTION

* Observe the following precautions when wiring the SERVOPACK’s main cir-

cuit terminals.

* Turn ON the power supply to the SERVOPACK only after all wiring, includ-
ing the main circuit terminals, has been completed.

« If a connector is used for the main circuit terminals, remove the main circuit
connector from the SERVOPACK before you wire it.

« Insert only one wire per insertion hole in the main circuit terminals.

« When you insert a wire, make sure that the conductor wire (e.g., whiskers)
does not come into contact with adjacent wires.

Install molded-case circuit breakers and other safety measures to provide pro-

tection against short circuits in external wiring.

There is a risk of fire or failure.

.

NOTICE

« Whenever possible, use the Cables specified by Yaskawa.

If you use any other cables, confirm the rated current and application environ-
ment of your model and use the wiring materials specified by Yaskawa or
equivalent materials.

Securely tighten cable connector screws and lock mechanisms.

Insufficient tightening may result in cable connectors falling off during opera-
tion.

Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines
(e.g., the I/O Signal Cables or Encoder Cables) together or run them through
the same duct. If you do not place power lines and low-current lines in sepa-
rate ducts, separate them by at least 30 cm.

If the cables are too close to each other, malfunctions may occur due to noise
affecting the low-current lines.

Install a battery at either the host controller or on the Encoder Cable.

If you install batteries both at the host controller and on the Encoder Cable at
the same time, you will create a loop circuit between the batteries, resulting in
a risk of damage or burning.

When connecting a battery, connect the polarity correctly.

There is a risk of battery rupture or encoder failure.

.

E-8




B Operation Precautions

/\ WARNING

An SGD70-0000000OOOOOOOB SERVOPACK has the specifica-
tions that were registered by the customer with the MechatroCloud service.
Confirm the registered specifications before you attempt to use the SERVO-
PACK.

If you just turn ON the power supply to the SERVOPACK, unexpected opera-
tion may occur, and machine damage or personal injury may occur.

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

Unexpected machine operation, failure, or personal injury may occur if opera-
tion is started before appropriate settings are made.

Do not radically change the settings of the parameters.

There is a risk of unstable operation, machine damage, or injury.

Install limit switches or stoppers at the ends of the moving parts of the
machine to prevent unexpected accidents.

There is a risk of machine damage or injury.

For trial operation, securely mount the Servomotor and disconnect it from the
machine.

There is a risk of injury.

Forcing the motor to stop for overtravel is disabled when the Jog (Fn002), Ori-
gin Search (Fn003), or Easy FFT (Fn206) utility function is executed. Take
necessary precautions.

There is a risk of machine damage or injury.

When an alarm occurs, the Servomotor will coast to a stop or stop with the
dynamic brake according to the SERVOPACK Option specifications and set-
tings. The coasting distance will change with the moment of inertia of the load
and the resistance of the External Dynamic Brake Resistor. Check the coasting
distance during trial operation and implement suitable safety measures on the
machine.

Do not enter the machine’s range of motion during operation.

There is a risk of injury.

Do not touch the moving parts of the Servomotor or machine during operation.
There is a risk of injury.
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/\ CAUTION

« Design the system to ensure safety even when problems, such as broken signal
lines, occur.

For example, the P-OT and N-OT signals are set in the default settings to oper-
ate on the safe side if a signal line breaks. Do not change the polarity of this
type of signal.

When overtravel occurs, the power supply to the motor is turned OFF and the
brake is released. If you use the Servomotor to drive a vertical load, set the
Servomotor to enter a zero-clamped state after the Servomotor stops. Also,
install safety devices (such as an external brake or counterweight) to prevent
the moving parts of the machine from falling.

Always turn OFF the servo before you turn OFF the power supply. If you turn
OFF the main circuit power supply or control power supply during operation
before you turn OFF the servo, the Servomotor will stop as follows:

 If you turn OFF the main circuit power supply during operation without
turning OFF the servo, the Servomotor will stop abruptly with the dynamic
brake.

If you turn OFF the control power supply without turning OFF the servo, the
stopping method that is used by the Servomotor depends on the model of the
SERVOPACK. For details, refer to the manual for the SERVOPACK.

If you use a SERVOPACK that supports a Dynamic Brake Option, the Ser-
vomotor stopping methods will be different from the stopping methods used
without the Option or for other Hardware Option specifications. For details,
refer to the product manual for the Dynamic Brake Option.

Do not use the dynamic brake for any application other than an emergency
stop.

There is a risk of failure due to rapid deterioration of elements in the SERVO-
PACK and the risk of unexpected operation, machine damage, burning, or
injury.

.

NOTICE

* When you adjust the gain during system commissioning, use a measuring
instrument to monitor the torque waveform and speed waveform and confirm
that there is no vibration.

If a high gain causes vibration, the Servomotor will be damaged quickly.

Do not frequently turn the power supply ON and OFF. After you have started
actual operation, allow at least one hour between turning the power supply ON
and OFF (as a guideline).

Do not use the product in applications that require the power supply to be
turned ON and OFF frequently.

The elements in the SERVOPACK will deteriorate quickly.
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Continued from previous page.

NOTICE

* Analarm or warning may occur if communications are performed with the
host controller while the SigmaWin+ or Digital Operator is operating.

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

After you complete trial operation of the machine and facilities, use the Sig-
maWin+ to back up the settings of the SERVOPACK parameters. You can use
them to reset the parameters after SERVOPACK replacement.

If you do not copy backed up parameter settings, normal operation may not be
possible after a faulty SERVOPACK is replaced, possibly resulting in machine
or equipment damage.

B Maintenance and Inspection Precautions

A DANGER

* Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

/\ WARNING

Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

/\ CAUTION

Wait for six minutes after turning OFF the power supply and then make sure
that the CHARGE indicator is not lit before starting wiring or inspection work.
Do not touch the power supply terminals while the CHARGE lamp is lit after
turning OFF the power supply because high voltage may still remain in the
SERVOPACK.

There is a risk of electric shock.

Before you replace a SERVOPACK, back up the settings of the SERVOPACK
parameters. Copy the backed up parameter settings to the new SERVOPACK
and confirm that they were copied correctly.

If you do not copy backed up parameter settings or if the copy operation is not
completed normally, normal operation may not be possible, possibly resulting
in machine or equipment damage.

NOTICE

» Discharge all static electricity from your body before you operate any of the
buttons or switches inside the front cover of the SERVOPACK.
There is a risk of equipment damage.




B Troubleshooting Precautions

A DANGER

.

If the safety device (molded-case circuit breaker or fuse) installed in the power
supply line operates, remove the cause before you supply power to the
SERVOPACK again. If necessary, repair or replace the SERVOPACK, check
the wiring, and remove the factor that caused the safety device to operate.
There is a risk of fire, electric shock, or injury.

/\ WARNING

The product may suddenly start to operate when the power supply is recovered
after a momentary power interruption. Design the machine to ensure human
safety when operation restarts.

There is a risk of injury.

/\ CAUTION

.

When an alarm occurs, remove the cause of the alarm and ensure safety. Then
reset the alarm or turn the power supply OFF and ON again to restart opera-
tion.

There is a risk of injury or machine damage.

If the Servo ON signal is input to the SERVOPACK and an alarm is reset, the
Servomotor may suddenly restart operation. Confirm that the servo is OFF and
ensure safety before you reset an alarm.

There is a risk of injury or machine damage.

Always insert a magnetic contactor in the line between the main circuit power
supply and the main circuit power supply terminals on the SERVOPACK so
that the power supply can be shut OFF at the main circuit power supply.

If a magnetic contactor is not connected when the SERVOPACK fails, a large
current may flow, possibly resulting in fire.

If an alarm occurs, shut OFF the main circuit power supply.

There is a risk of fire due to a regenerative resistor overheating as the result of
regenerative transistor failure.

Install a ground fault detector against overloads and short-circuiting or install
a molded-case circuit breaker combined with a ground fault detector.

There is a risk of SERVOPACK failure or fire if a ground fault occurs.

The holding brake on a Servomotor will not ensure safety if there is the possi-
bility that an external force (including gravity) may move the current position
and create a hazardous situation when power is interrupted or an error occurs.
If an external force may cause movement, install an external braking mecha-
nism that ensures safety.

.

.

.

B Disposal Precautions

* When disposing of the product, treat it as ordinary industrial waste. However,
local ordinances and national laws must be observed. Implement all labeling
and warnings as a final product as required.




B General Precautions

Figures provided in this document are typical examples or conceptual repre-
sentations. There may be differences between them and actual wiring, circuits,
and products.

The products shown in illustrations in this document are sometimes shown
without covers or protective guards. Always replace all covers and protective
guards before you use the product.

If you need a new copy of this document because it has been lost or damaged,
contact your nearest Yaskawa representative or one of the offices listed on the
back of this document.

This document is subject to change without notice for product improvements,
specifications changes, and improvements to the manual itself.

We will update the document number of the document and issue revisions
when changes are made.

Any and all quality guarantees provided by Yaskawa are null and void if the
customer modifies the product in any way. Yaskawa disavows any responsibil-
ity for damages or losses that are caused by modified products.




@ Details of Warranty

B Warranty Period

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

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attribut-
able to Yaskawa occurs during the above warranty period.

This warranty does not cover defects caused by the delivered product reaching the end
of its service life and replacement of parts that require replacement or that have a lim-
ited service life.

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

« Improper handling, abuse, or use in unsuitable conditions or in environments not
described in product catalogs or manuals, or in any separately agreed-upon specifi-
cations

« Causes not attributable to the delivered product itself

* Modifications or repairs not performed by Yaskawa

« Use of the delivered product in a manner in which it was not originally intended

< Causes that were not foreseeable with the scientific and technological understand-
ing at the time of shipment from Yaskawa

« Events for which Yaskawa is not responsible, such as natural or human-made disas-
ters

@ Limitations of Liability

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

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

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

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

.
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@ Suitability for Use

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

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

Consult with Yaskawa to determine whether use in the following applications is
acceptable. If use in the application is acceptable, use the product with extra allow-
ance in ratings and specifications, and provide safety measures to minimize hazards
in the event of failure.

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

* Nuclear energy control systems, combustion systems, railroad systems, avia-
tion systems, vehicle systems, medical equipment, amusement machines, and
installations subject to separate industry or government regulations

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

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

* Other systems that require a similar high degree of safety

Never use the product for an application involving serious risk to life or property

without first ensuring that the system is designed to secure the required level of

safety with risk warnings and redundancy, and that the Yaskawa product is properly

rated and installed.

The circuit examples and other application examples described in product catalogs

and manuals are for reference. Check the functionality and safety of the actual

devices and equipment to be used before using the product.

* Read and understand all use prohibitions and precautions, and operate the Yaskawa
product correctly to prevent accidental harm to third parties.

@ Specifications Change

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



1 Product Confirmation

Product Confirmation

When you receive your X-7-Series SERVOPACK, confirm the following items.

Item

Confirmation Method

Did you receive the correct X-7-
Series SERVOPACK?

accessories.

Check the model number on the nameplate on
the side of the SERVOPACK. Also, check all

Is the SERVOPACK damaged in

any way?

Check the entire external appearance of the
SERVOPACK for damage that might have
occurred during shipping.

Are there any loose screws?

SCrews.

Use a screwdriver to check for any loose

If you discover any problems with the above items, contact your Yaskawa rep-
resentative immediately.

B Nameplate

/\ WARNING

PACK.

+ An SGD70-000000000OOOOOB SERVOPACK has the specifica-
tions that were registered by the customer with the MechatroCloud service.
Confirm the registered specifications before you attempt to use the SERVO-

If you just turn ON the power supply to the SERVOPACK, unexpected opera-
tion may occur, and machine damage or personal injury may occur.

A
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2 Installation

Installation

When you install a SERVOPACK, refer to Chapter 3 SERVOPACK Installation
in the product manual for your SERVOPACK.

The installation conditions are given in the following table.

Item Specification
i‘i‘r”"““d‘“g -5°C to +55°C
Temperature'! (With derating™, usage is possible between 55°C and 60°C.)
Storage -20°C to +85°C
Temperature
Surrounding 95% relative humidity max.
Air Humidity | (with no freezing or condensation)
Storage 95% relative humidity max.
Humidity (with no freezing or condensation)
Vibration 2
" Resistance 4.9 m/s
£ | Shock
S 2
£ | Resistance 19.6 m/s
= T
g
o Degree SERVOPACK Models
é * SGD7S-R70A, -R90A, -1R6A, -2R8A, -3R8A, -
E SRS5A, -7R6A, and -120A (3-phase 200-VAC
2 | Degree of Pro- P20 input)
§ tection + SGD7W-1R6A, -2R8A, -5R5A, and -7TR6A
5 SGD7S-120A000008 (single-phase 200-VAC
P10 input), -180A, -200A, -330A, -470A, -550A, -
590A, and -780A
2
Pollution * Must be no corrosive or flammable gases.
Degree * Must be no exposure to water, oil, or chemicals.
* Must be no dust, salts, or iron powder.
. 1 1,000 m or less. (With derating"?, usage is possible between
Altitude 1,000 m and 2,000 m.)
Do not use the SERVOPACK in the following locations: Loca-
Others tions subject to static electricity noise, strong electromagnetic/

magnetic fields, or radioactivity

*1.

If you combine a £-7-Series SERVOPACK with a £-V-Series Option Module,
the following X-V-Series SERVOPACKSs specifications must be used: a sur-
rounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also,
the applicable range cannot be increased by derating.
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2

Installation

E-18

*2. Refer to the following section for derating specifications.
@ Derating Specifications on page 19

Observe the following precautions when you install the SERVOPACK.

B Installation in a Control Panel

* Design the size of the control panel, the SERVOPACK installation location,
and the cooling method so that the temperature around the SERVOPACK
meets the environmental conditions given on the previous page.

«If you install more than one SERVOPACK together, provide space between
any two adjacent SERVOPACKSs and install a fan above the SERVOPACKs.
Also, provide space above and below the SERVOPACKs.

B Installation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or con-
vection heat from heat sources so that the temperature around the SERVO-
PACK meets the environmental conditions.

B Installation Near Sources of Vibration

Install a vibration absorber on the installation surface of the SERVOPACK so
that the SERVOPACK will not be subjected to vibration.

B [Installation in Locations Subject to Corrosive Gas

Implement measures so that corrosive gas does not enter the SERVOPACK.
Although corrosive gas will not immediately affect the SERVOPACK, it may
cause the SERVOPACK or contact devices to fail in the future.

B Other Precautions

* Do not install the SERVOPACK in a location subject to high temperatures,
high humidity, water drops, cutting oil, excessive dust, excessive dirt, exces-
sive iron powder, corrosive gasses, or radioactivity.

* Do not subject the SERVOPACK to freezing or condensation.

« To ensure long-term reliability, use the SERVOPACK at a surrounding air
temperature of 45°C or lower.
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@ Derating Specifications

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C

or at an altitude of 1,000 m to 2,000 m, you must apply the derating rates given

in the following graphs.

Note: If you combine a X-7-Series SERVOPACK with a 2-V-Series Option Mod-
ule, you cannot exceed a surrounding air temperature of 55°C or an altitude
of 1,000 m even with derating.

B >-7S SERVOPACKs

SGD7S-R70A, -R90A, -1R6A, and -2R8A

(solid lines): Derating rate for all SERVOPACKSs except for the SGD7S-O0O0OAAOA
== = = (dotted lines): Derating rate for SGD7S-O0OOAAOA SERVOPACKs
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-550A, -590A, and -780A
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B >-7W SERVOPACKSs
* SGD7W-1R6A, -2R8A, -5R5A, and -7R6A
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Wiring

3.1 Wiring Precautions

Before you attempt to perform any wiring, read and understand the safety pre-
cautions that are given at the beginning of this document to help prevent bodily
injury and equipment damage. Also observe the following precautions.
* Observe the maximum applicable voltage.
200-VAC Class: 240 Vrms AC
« If you use the SERVOPACK with a Linear Servomotor or similar device on a
moving part, use Flexible Cables.

3.2 Terminal Symbols and Terminal Names

Use the main circuit connector and terminal block on the SERVOPACK to wire
the main circuit power supply and control circuit power supply to the SERVO-
PACK.

The layout of the main circuit power supply terminals on the SERVOPACK and
detailed SERVOPACK dimensions depend on the model of the SERVOPACK.
For details, refer to the product manual for your SERVOPACK.

The SERVOPACKSs have three types of main circuit power supply specifica-
tions: three-phase 200-VAC power supply input, single-phase 200-VAC power
supply input, and DC power supply input.

/\ CAUTION

» Wire all connections correctly according to the following table.
If the wiring is not correct, there is a risk of SERVOPACK failure or fire.

@ Three-Phase, 200-VAC Power Supply Input

Term;;l:llSSym- Terminal Name Specification

Main circuit power

supply input termi- Three-phase, 200 VAC to 240 VAC,
L1 L2, and L3} 15 for AC power | ~15% to +10%, 50 Hz/60 Hz

supply input

Control power supply | Single-phase, 200 VAC to 240 VAC,
L1Cand L2C | ninals -15% to +10%, 50 Hz/60 Hz

Continued on next page.
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Continued from previous page.

Terminal Sym-
bols

Terminal Name

Specification

B1/®, B2, and
B3

Regenerative Resistor
terminals

* SGD7S-R70A, -R90A, -1R6A, and
-2R8A
If the regenerative capacity is insuffi-
cient, connect an External Regenera-
tive Resistor between B1/ and B2.
Obtain an External Regenerative Resis-
tor separately.

SGD7S-3R8A, -5R5A, -7TR6A, -120A, -
180A, -200A, and -330A;
SGD7W-1R6A, -2R8A, -5R5A, and
-TR6A

If the regenerative capacity is insuffi-
cient, remove the lead or short bar
between B2 and B3 and connect an
External Regenerative Resistor between
B1/@ and B2. Obtain an External
Regenerative Resistor separately.

SGD7S-470A, -550A, -590A, and
-780A

Connect a Regenerative Resistor Unit
between B1/EP and B2. Obtain a
Regenerative Resistor Unit separately.
These models do not have a B3 termi-
nal.

©1and O2

DC Reactor terminals
for power supply har-
monic suppression

These terminals are to connect a DC reac-
tor for power supply harmonic suppres-
sion and power factor improvement.

©

None. (Do not connect anything to this

terminal.)

Note: The SGD7S-330A to -780A
SERVOPACKSs do not have a ©
terminal.

U,V,and W

Servomotor terminals

These are the £-7S connection terminals
for the Servomotor Main Circuit Cable
(power line).

UA, VA, and
WA

Servomotor terminals
for axis A

UB, VB, and
WB

Servomotor terminals
for axis B

These are the -7W connection terminals
for the Servomotor Main Circuit Cable
(power line).

Continued on next page.
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Continued from previous page.

Terminal Sym-
bols

Terminal Name

Specification

D1 and D2

Dynamic Brake Resis-
tor terminals

These terminals are provided only on
SERVOPACKSs that support the Dynamic
Brake Option. These terminals are used to
connect an External Dynamic Brake
Resistor for a X-7S SERVOPACK. Obtain
an External Dynamic Brake Resistor sep-
arately.
Note: The SGD7S-R70A to -2R8A
SERVOPACKSs do not have D1 and
D2 terminals.

DI1A and
D2A

Dynamic Brake Resis-
tor terminals for axis

D1B and
D2B

Dynamic Brake Resis-
tor terminals for axis
B

These terminals are provided only on
SERVOPACKSs that support the Dynamic
Brake Option. These terminals are used to
connect an External Dynamic Brake
Resistor for a 2-7W SERVOPACK.
Obtain an External Dynamic Brake Resis-
tor separately.
Note: The SGD7W-1R6A to -2R8A
SERVOPACKSs do not have DIA,
D2A, DIB, and D2B terminals.

@

Ground terminal

This is the ground terminal to prevent
electric shock. Always connect this termi-
nal.

@ Single-Phase, 200-VAC Power Supply Input

Terminal Sym-

bols Terminal Name Specification
Main circuit power
L1and L2 supply input termi- Single-phase, 200 VAC to 240 VAC,
nals for AC power -15% to +10%, 50 Hz/60 Hz
supply input
L1C and L2C Control power supply | Single-phase, 200 VAC to 240 VAC,

terminals

-15% to +10%, 50 Hz/60 Hz

Continued on next page.
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Continued from previous page.

Terminal Sym-
bols

Terminal Name

Specification

B1/®, B2, and
B3

Regenerative Resistor
terminals

* SGD7S-R70A, -R90A, -1R6A, and
-2R8A
If the regenerative capacity is insuffi-
cient, connect an External Regenera-
tive Resistor between B1/(P and B2.
Obtain an External Regenerative Resis-
tor separately.

SGD7S-5R5A, -120A000008,
SGD7W-1R6A, SGD7W-2R8A, and
SGD7W-5R5A

If the regenerative capacity is insuffi-
cient, remove the lead or short bar
between B2 and B3 and connect an
External Regenerative Resistor between
B1/@ and B2. Obtain an External
Regenerative Resistor separately.

©1 and ©2

DC Reactor terminals
for power supply har-
monic suppression

These terminals are to connect a DC reac-
tor for power supply harmonic suppres-
sion and power factor improvement.

L3 and ©

None. (Do not connect anything to this
terminal.)

U,V,and W

Servomotor terminals

These are the X-7S connection terminals
for the Servomotor Main Circuit Cable
(power line).

UA, VA, and
WA

Servomotor terminals
for axis A

UB, VB, and
WB

Servomotor terminals
for axis B

These are the -7W connection terminals
for the Servomotor Main Circuit Cable
(power line).

D1 and D2

Dynamic Brake Resis-
tor terminals

These terminals are provided only on
SERVOPACKSs that support the Dynamic
Brake Option. These terminals are used to
connect an External Dynamic Brake
Resistor for a £-7S SERVOPACK. Obtain
an External Dynamic Brake Resistor sep-
arately.
Note: The SGD7S-R70A to -2R8A
SERVOPACKSs do not have D1 and
D2 terminals.

E-24
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Continued from previous page.

Terminal Sym-

bols Terminal Name Specification
. | These terminals are provided only on

DI1A and Dynamic Brake Resis-| SERVOPACKSs that support the Dynamic

DoA tor terminals for axis | Brake Option. These terminals are used to
connect an External Dynamic Brake
Resistor for a £-7W SERVOPACK.
Obtain an External Dynamic Brake Resis-

Dynamic Brake Resis- | tor separately.
gg and tor terminals for axis | Note: The SGDTW-1R6A to -2R8A

SERVOPACKSs do not have D1A,
D2A, DIB, and D2B terminals.

S

Ground terminal

This is the ground terminal to prevent
electric shock. Always connect this termi-
nal.

The following models support a single-phase, 200-VAC power supply input.
* SGD7S-R70A, -R90A, -1R6A, -2R8A, and -5R5A

* SGD7W-1R6A, -2R8A, and -5R5A
If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s
main circuit power supply, set parameter Pn00B to n.001000 (Single-phase
power supply input supported).
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€ DC Power Supply Input

/\ WARNING

Always specify a DC power supply input (Pn001 = n.00100) before you
input DC power for the main circuit power supply.

If you input DC power without specifying a DC power supply input (i.e., with-
out setting Pn001 to n.O0100), the SERVOPACK’s internal elements may
burn and may cause fire or damage to the equipment.

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

IZ 10 Capacitor Discharge Time on page 66

The Servomotor returns regenerative energy to the power supply. If you use a
SERVOPACK with a DC power supply input, regenerative energy is not pro-
cessed. Process the regenerative energy at the power supply.

If you use a DC power supply input with any of the following SERVOPACKs,
externally connect an inrush current limiting circuit and use the power ON and
OFF sequences recommended by Yaskawa: SGD7S

-330A, -470A, -550A, -590A, or -780A.

There is a risk of equipment damage.

For information on the power ON and OFF sequences, refer to the product
manual for your SERVOPACK.

Terminal Sym-

Terminal Name Specification
bols

LiCand L2¢ | Control power supply | 556 e 16 324 VDC, -15% to +10%

terminals

BI/® Main circuit power 270 VDC to 324 VDC, -15% to +10%

supply input termi-

©2 nals for DC power 0VDC
supply input

None. (Do not connect anything to this
L1,L2,L3, terminal.)

Note: 1. The SGD7S-470A to -780A do
B2,B3, 01, |- not have a B3 terminal.
and © 2. The SGD7S-330A to -780A do

not have a © terminal.

These are the £-7S connection terminals

U, V,and W Servomotor terminals | for the Servomotor Main Circuit Cable

(power line).

Continued on next page.
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Continued from previous page.

Terminal Sym-

bols Terminal Name Specification
UA,VA,and |S tor terminal . .
WA an f(;:rr\;irixsl(jxor ermimnais These are the £-7W connection terminals
UB.VB. and S tor torminal for the Servomotor Main Circuit Cable
, VB, an ervomotor terminals li
WB for axis B (power line).
These terminals are provided only on
SERVOPACKSs that support the Dynamic
Brake Option. These terminals are used to
connect an External Dynamic Brake
D1 and D2 Dynamic Brake Resis- | Resistor for a 2-7S SERVOPACK. Obtain
tor terminals an External Dynamic Brake Resistor sep-
arately.
Note: The SGD7S-R70A to -2R8A
SERVOPACKSs do not have D1 and
D2 terminals.
) | These terminals are provided only on
DI1A and Dynamic Brake Resis-| SERVOPACKSs that support the Dynamic
D2A tor terminals for axis | Brake Option. These terminals are used to
A connect an External Dynamic Brake
Resistor for a 2-7W SERVOPACK.
Obtain an External Dynamic Brake Resis-
Dynamic Brake Resis- | tor separately.
g;g and tor terminals for axis | Note: The SGD7W-1R6A to -2R8A

B

SERVOPACKSs do not have DI1A,
D2A, DIB, and D2B terminals.

Ground terminal

This is the ground terminal to prevent
electric shock. Always connect this termi-
nal.
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3.3 Molded-Case Circuit Breakers and Fuses

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.
Note: The following tables provide the net values of the current capacity and
inrush current. Select a fuse and a molded-case circuit breaker that meet the
following conditions.
* Main circuit and control circuit: No breaking at three times the current
value given in the table for 5 s.
« Inrush current: No breaking at the current value given in the table for
20 ms.

€ 3-7S SERVOPACKs

i Power : Rated
Main mIl\l/.[;):p_ — Ci‘;l;lglli’y Cunfent Capacity | Inrush Current Voltage
Circuit | plicable | PACK Main | Control " Control
Power | Motor Ca- | Model: sE%e\gO- Circuit | Power CMam‘t Power | Fuse [MCCB
Supply | pacity | SGD7S- [ *p e | [Arms] | Supply [ A'gj"] Supply | [V] | [VI
kW] [kVA]* * [Arms] P11 [A0-p]

0.05 R70A 0.2 0.4

0.1 ROOA 0.3 0.8

0.2 1R6A 0.5 1.3

0.4 2R8A 1.0 2.5 02

0.5 3R8A 1.3 3.0 ’ 34

0.75 SRSA 1.6 4.1
Tllllree- 1.0 TR6A [ 2.3 5.7
b [1s 1200 |32 73 34 250 | 240
VAC 2.0 180A 4.0 10 025

3.0 200A 5.9 15 )

5.0 330A 7.5 25

6.0 470A 10.7 29 0.3 68

7.5 550A 14.6 37

11 590A 21.7 54

15 780A 29.6 73 04 14

Continued on next page.
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Continued from previous page.

: Power : Rated
Maxi- Current Capacity | Inrush Current
Main | mum Ap- | SERVO- | PRI Volizze
Circuit | plicable | PACK per Main | Control | /.. | Control
Power | Motor Ca- | Model: | ¢phy. | Circuit | Power Circuit | Power | Fuse |MCCB
Supply | pacity | SGD7S- PACK | [Arms] | Supply [A0-p] Supply | [V] | [V]
kW] [kVAJ* * | [Arms] PI [A0-p]
0.05 R70A 0.2 0.8
. 0.1 R90A 0.3 1.6
S};ngIC- 0.2 IR6A [ 0.6 2.4 0.2
50 [04 2RSA__ |12 5.0 34 |34 250 | 240
VAC 0.75 SR5A 1.9 8.7
120A0
1.5 00008 4.0 16 0.25
* This is the net value at the rated load.
¢ >-7W SERVOPACKs
. Power 5 Rated
Maxi- Current Capacity | Inrush Current
: Supply Voltage
Main | mum Ap- | SERVO- Capacity
Circuit | plicable | PACK per Main Control Main Control
Power | Motor Ca- | Model: | ¢ppye. Circuit | POWer | ciicuii | Power |Fuse | MCCB
Supply | pacity per | SGD7TW- | “p\ i~y [Arms]"! | SUPPIY | [aq-py | Supply | VI | [V]
Axis [kW] [kVA]"! [Arms] Pl| [A0-p]
Three- 0.2 1R6A 1.0 2.5
phase, | 0-4 2RSA | 1.9 47
200 0.75 SRSA |32 7.8
VAC
1.0 TR6A 4.5 11 0.25 34 34 250 | 240
Single- | 0.2 1R6A 1.3 5.5
phase,
500 0.4 2R8A 2.4 11
VAC 0.75 5R5A™ | 2.7 12

*1. This is the net value at the rated load.

*2. If you use the SGD7W-5R5A with a single-phase 200-VAC power supply

input, derate the load ratio to 65%. An example is given below.
If the load ratio of the first axis is 90%, use a load ratio of 40% for the
second axis so that average load ratio for both axes is 65%. ((90% +

40%)/2 = 65%)
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Using a DC Power Supply

This section gives the power supply specifications for using a DC power supply

input. Use the Fuses given in the following tables to protect the power supply

line and SERVOPACK. They protect the power line by shutting OFF the circuit

when overcurrent is detected.

Note: The following tables also provide the net values of the current capacity and
inrush current.

€ X-7S SERVOPACKs

Power Current Capacity Inrush Current External Fuse
Main | SERVO- Supply
Circuit | PACK | Capacity per | Main Cpontrol Main CPontrol Current | Voltage
gowelf Shé%i% nggg Circui’El sf;;:l; Circuit S\Tl;‘;)el; Order Number ™ Rating | Rating
upply P Al A0 A Vs
DAk | ram™ | A | B0 | G0 (A | Vi
R70A 0.2 0.5
R90A 0.3 1.0 02 3,5URGII7/16UL | 16
IR6A 0.5 L5 ’
2R8A 1.0 3.0 3,5URGI17/20UL | 20
3R8A 1.3 3.8
SR5A 1.6 49 0.2
3 3,5URGIITHOUL | 40
TR6A 23 6.9
120A 0.2
1204 132 1
a0 | ooo En 400
VDC | go8
0.25 3,5URGI17/63UL | 63
180A 4.0 14
200A 59 20
330A 7.5 34 68"3 3,5URGI17/100UL | 100
40A | 107 36 03 | (0
exter- 3,5URGI23/160UL | 160
550A 14.6 48 nal)
S90A | 217 68 143
04 |00 3,5URGI23/200UL | 200
780A 29.6 92 exijr-
nal

*1. This is the net value at the rated load.

*2. These Fuses are manufactured by Mersen Japan.

*3. If you use a DC power supply input with any of the following SERVOPACKs,
externally connect an inrush current limiting circuit and use the power ON and
OFF sequences recommended by Yaskawa:

SGD7S-330A, -470A, -550A, -590A, or -780A.

There is a risk of equipment damage.

For information on the power ON and OFF sequences, refer to the product
manual for your SERVOPACK.
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¢ 3-7W SERVOPACKSs

Power Current Capacity Inrush Current External Fuse
Main | SERVO- Supply
Circuit | PACK | Capacity per | Main (i’omrol Main (}l)ontrol Current | Voltage
gOWTT SBéOD%\:/ SPEA(XI(() Circuiﬁ1 SUD:];T; Circuit S:;)el;' Order Number ™ Rating | Rating
U] - -
pply o (amms]™ | RS | 091 | adh) [A] [Vde]
IR6A 1 3.0
3,5URGI17/40UL | 40
270 2R8A 1.9 5.8
0.25 34 34 400
VDC | sRsA |32 9.7
3,5URGI17/63UL | 63
TR6A 4.5 14

*1. This is the net value at the rated load.
*2. These Fuses are manufactured by Mersen Japan.

DC power supply
(converter)

Fuses

[

SERVOPACK

Note: If you connect more than one SERVOPACK to the same DC power supply,
connect Fuses for each SERVOPACK.
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3.4  Wire Sizes and Tightening Torques
SERVOPACK Main Circuit Wires

This section describes the main circuit wires for SERVOPACKs.

o These specifications are based on IEC/EN 61800-5-1, UL
@ 61800-5-1, and CSA €22.2 No.274.
1. To comply with UL standards, use UL-compliant wires.

mportant 2. Use copper wires with a rated temperature of 75°C or higher.
3. Use wires with a rated withstand voltage of 300 V or higher.

Note: To use 600-V-grade heat-resistant polyvinyl chloride-insulated wire (HIV),
use the following table as reference for the applicable wires.
« The specified wire sizes are for three bundled leads when the rated
current is applied with a surrounding air temperature of 40°C.
* Select the wires according to the surrounding air temperature.

If you use a SERVOPACK that supports a Dynamic Brake Option and connect
an External Dynamic Brake Resistor, refer to the following section.
I Dynamic Brake Resistor Terminals: X-7%/5-7Q SEPOIIAXKo on page 44

@ >-7S SERVOPACKSs for Use with Three-Phase,
200-VAC Power Supplies

SERVOS Tightenin,
PACK Terminal s o Screw g &
) Wire Size . Torque
Model: Symbols Size [N°m]
SGD7S-
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
R70A LICand L2C | AWG16 (1.25 mm?) - -
Bl/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

Continued on next page.
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Continued from previous page.

Sl];:}\{éllg_ Terminal Wire Size Scyew Ti%gﬁ;ﬁ?g
Model: Symbols Size [N-m]
SGD7S-
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
R90A LICand L2C | AWGI16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U,V,and W* | AWG16 (1.25 mm?) - -
IR6A L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 14
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
JR8A L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@and B2 | AWG16 (1.25 mm?) - -
> AWG14 (2.0 mm?) or larger | M4 12t0 1.4
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
3R8A L1Cand L2C | AWGI16 (1.25 mm?) - -
B1/@and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U,V,and W* | AWG16 (1.25 mm?) - -
SR5A L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

Continued on next page.
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Continued from previous page.

311)5:(\:’1(()- Terminal Screw ishicning
Model: Sk Wire Size Size Torque
SGD7S- Y D]
L1,L2,and L3 | AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
7R6A L1Cand L2C | AWG16 (1.25 mm?) - -
Bl/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG14 (2.0 mm?) - -
U, V,and W* | AWG14 (2.0 mm?) - -
120A LICand L2C | AWG16 (1.25 mm?) - -
Bl/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG14 (2.0 mm?) M4 1.0to 1.2
U, V,and W* | AWG10 (5.5 mm?) M4 1.0to 1.2
180A L1Cand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2
B1/@® and B2 | AWG16 (1.25 mm?) M4 1.0to 1.2
@ AWG14 (2.0 mm?) or larger | M4 1.2to0 1.4
L1,L2,and L3 | AWGI2 (3.5 mm?) M4 1.0to 1.2
U, V,and W* | AWG10 (5.5 mm?) M4 1.0to 1.2
200A LiCand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2
B1/® and B2 | AWG16 (1.25 mm?) M4 1.0to 1.2
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWGS (8.0 mm?) M4 1.0to 1.2
U, V,and W* | AWGS (8.0 mm?) M4 1.0to 1.2
330A LICand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2
B1/® and B2 | AWG14 (2.0 mm?) M4 1.0to 1.2
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
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3 Wiring

Continued from previous page.

Sll;::gg_ Terinal S Tightening
Model: Sermn‘ggils Wire Size glr;:] g
Y [N-m]
SGD7S-
L1,L2,and L3 | AWGS (8.0 mm?) M5 221024
U,V,and W* | AWG6 (14 mm?) M5 221024
470A LIC and L2C | AWG16 (1.25 mm?) M5 22t02.4
Bl/@and B2 | AWG14 (2.0 mm?) M5 2.21t02.4
> AWG14 (2.0 mm?) or larger | M5 221024
L1,L2,and L3 | AWGS (8.0 mm?) M5 221024
U, V,and W* | AWG4 (22 mm?) M5 22t02.4
550A LICand L2C | AWG16 (1.25 mm?) M5 2.2t02.4
B1/@and B2 | AWG10 (5.5 mm?) M5 221024
@ AWG14 (2.0 mm?) or larger | M5 22t02.4
L1,L2,and L3 | AWG4 (22 mm?) M6 2.7103.0
U,V,and W* | AWG4 (22 mm?) M6 2.7103.0
590A L1Cand L2C | AWGI6 (1.25 mm?) M6 2.7103.0
Bl/@ and B2 | AWGI0 (5.5 mm?) M6 2.7t03.0
@ AWG14 (2.0 mm?) or larger | M6 2.7t03.0
L1,L2,and L3 | AWG3 (30 mm?) M6 2.7103.0
U,V,and W* | AWG3 (30 mm?) M6 2.7103.0
780A LICand L2C | AWG16 (1.25 mm?) M6 2.71t03.0
B1/@ and B2 | AWGS (8.0 mm?) M6 2.7103.0
> AWG14 (2.0 mm?) or larger | M6 2.7t03.0

* If you do not use the recommended Servomotor Main Circuit Cable, use this
table to select wires.



3 Wiring

€ X-7S SERVOPACKS for Use with Single-Phase,
200-VAC Power Supplies

SERVO- . ;
mgg Tenni;l;lllssym- Wire Size Sé’lrze;” Tl%?::ﬁleng
SGD7S- (N'm]
L1 and L2 AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
R70A L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@) AWG14 (2.0 mm?) or larger | M4 1210 1.4
L1 and L2 AWGI16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
R90A L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2to 1.4
L1 and L2 AWGI6 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
IR6A LI1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
= AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1 and L2 AWG16 (1.25 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
IRSA LI1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
) AWG14 (2.0 mm?) or larger | M4 12t0 1.4
L1 and L2 AWG14 (2.0 mm?) - -
U, V,and W* | AWG16 (1.25 mm?) - -
SR5A LI1Cand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

Continued on next page.
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3 Wiring

Continued from previous page.

SERVO- Tightenin
PACK Terminal Sym- o Screw g g
X Wire Size : Torque
Model: bols Size [N-m]
SGD7S-
L1 and L2 AWG14 (2.0 mm?) M4 1.0to 1.2
U, V,and W* | AWG14 (2.0 mm?) M4 1.0to 1.2
gg&nn LIC and L2C | AWG16 (1.25 mm?) M4 1.0to 1.2
B1/@ and B2 | AWG16 (1.25 mm?) M4 1.0to 1.2
> AWG14 (2.0 mm?) or larger | M4 1210 1.4

* If you do not use the recommended Servomotor Main Circuit Cable, use this

table to select wires.

€@ >-7S SERVOPACKSs for Use with DC Power Supplies
BIEIRVO- Tightenin
PACK Terminal . . Screw ghtening
) ] Wire Size . Torque
Model: Symbols Size [N'm]
SGD7S-
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWGI16 (1.25 mm?) - -
R70A p
B1/@ and ©2 | AWGI16 (1.25 mm?) - -
= AWG14 (2.0 mm?) or larger | M4 12t0 1.4
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWG16 (1.25 mm?) - -
R90A p
B1/@ and ©2 | AWGI16 (1.25 mm?) - -
= AWG14 (2.0 mm?) or larger | M4 12t0 1.4
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWGI16 (1.25 mm?) - -
1R6A
B1/@ and ©2 | AWGI16 (1.25 mmz) - -
= AWG14 (2.0 mm?) or larger | M4 12t0 1.4

Continued on next page.



3 Wiring

Continued from previous page.

SERVO- . Tightening
PACK Terminal . . Screw
X ] Wire Size S Torque
Model: Symbols Size [N-m]
SGD7S-
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWG16 (1.25 mm?) - -
2R8A B1/@ and ©2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2to 1.4
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWG16 (1.25 mm?) - -
SR8A Bl/@ and ©2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2to 1.4
U,V,and W? | AWG16 (1.25 mm?) - -
LICand L2C | AWG16 (1.25 mm?) - -
SRSA B1/@ and ©2 | AWG16 (1.25 mm?) - -
> AWG14 (2.0 mm?) or larger | M4 1210 1.4
U, Vand W2 | AWGI16 (1.25 mm?) - -
LICand L2C | AWG16 (1.25 mm?) - -
TR6A B1/@ and ©2 | AWG16 (1.25 mm?) - -
> AWG14 (2.0 mm?) or larger | M4 1210 1.4
U,V,and W? | AWG14 (2.0 mm?) - -
(132-%ﬁasc LICand L2C | AWG16 (1.25 mm?) - -
_200—\)/AC Bl/@ and ©2 | AWG14 (2.0 mm?) - -
input
> AWG14 (2.0 mm?) or larger | M4 1210 1.4
120a00 LU V. and W2 | AWG14 (2.0 mm?) M4 1.0to 1.2
0008 (sin- | L1C and L2C | AWG16 (1.25 mm?) M4 1.0to 1.2
le-ph
S00VAG | BU@ and ©2 | AWG14 (2.0 mm?) M4 1.0t0 1.2
input) @ AWG14 (2.0 mm?) or larger | M4 12to 1.4
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3 Wiring

Continued from previous page.

Sl];il:gl(()_ Terminal S ishicning

Model: Symbols™! W RAED ;fze:] Jrosauc
SGD7S- DN
U, V,and W2 | AWG10 (5.5 mm?) M4 1.0to 1.2

L1Cand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2

180A B1/® and ©2 | AWG10 (5.5 mm?) M4 1.0to 1.2
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

U, V,and W2 | AWG10 (5.5 mm?) M4 1.0to 1.2

LICand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2

2004 B1/® and ©2 | AWG10 (5.5 mm?) M4 1.0to 1.2
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

U,V,and W2 | AWGS (8.0 mm?) M4 1.0to 1.2

LICand L2C | AWG16 (1.25 mm?) M4 1.0to 1.2

3304 B1/® and ©2 | AWGS (8.0 mm?) M4 1.0to 1.2
> AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

U, V,and W2 | AWG6 (14 mm?) M5 221024

LICand L2C | AWG16 (1.25 mm?) M5 221024

4704 B1/® and ©2 | AWGS (8.0 mm?) M5 22t02.4
> AWG14 (2.0 mm?) or larger | M5 221t02.4

U, V,and W2 | AWG4 (22 mm?) M5 2.21t02.4

LICand L2C | AWG16 (1.25 mm?) M5 221024

5304 B1/® and ©2 | AWG6 (14 mm?) M5 22t024
> AWG14 (2.0 mm?) or larger | M5 221t02.4

U, V,and W2 | AWG4 (22 mm?) M6 2.7103.0

LICand L2C | AWG16 (1.25 mm?) M6 2.7103.0

S90A Bl/@ and ©2 | AWG3 (30 mm?) M6 2.7103.0
> AWG14 (2.0 mm?) or larger | M6 2.7103.0

Continued on next page.



3 Wiring

Continued from previous page.

SERVO- Tightenin
PACK Terminal - Screw gatening
. *] Wire Size : Torque
Model: Symbols Size [N-m]
SGD7S- i
U,V,and W2 | AWG3 (30 mm?) M6 2.7103.0
LICand L2C | AWG16 (1.25 mm?) M6 2.7t03.0
7804 Bl/@ and ©2 | AWG3 (30 mm?) M6 2.7t03.0
@ AWG14 (2.0 mm?) or larger | M6 2.7t03.0

*1. Do not wire the following terminals: L1, L2, L3, B2, B3, ©1, and © termi-

nals.

*2. If you do not use the recommended Servomotor Main Circuit Cable, use this
table to select wires.
€ >-7W SERVOPACKS for Use with Three-Phase,
200-VAC Power Supplies

SERVO- Tighteni
PACK Terminal 5 5 Screw 1ghtening
) Wire Size . Torque
Model: Symbols Size [N-m]
SGD7W-
L1,L2,and L3 | AWG16 (1.25 mm?) - -
UA, VA, WA,
UB, VB,and | AWG16 (1.25 mm?) - -
1R6A WB*
R
L1Cand L2C | AWGI6 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWGI14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG14 (2.0 mm?) - -
UA, VA, WA,
UB, VB,and | AWG16 (1.25 mm?) - -
WB*
2R8A
LICand L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
) AWG14 (2.0 mm?) or larger | M4 12t0 1.4
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3 Wiring

Continued from previous page.

SERVO- . .
PACK Terminal 2 q Screw v
Wire Size a Torque
Model: Symbols Size [N-m]
SGD7W-
L1,L2,and L3 | AWG14 (2.0 mm?) - -
UA, VA, WA,
UB, VB,and | AWG16 (1.25 mm?) - -
WB*
R5A
SRS L1Cand L2C | AWGI16 (1.25 mm?) - -
B1/@® and B2 | AWG14 (2.0 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
L1,L2,and L3 | AWG14 (2.0 mm?) - -
UA, VA, WA,
UB, VB,and | AWG16 (1.25 mm?) - -
TR6A WB*
L1Cand L2C | AWG16 (1.25 mm?) - -
Bl/@ and B2 | AWG14 (2.0 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2to 1.4

* If you do not use the recommended Servomotor Main Circuit Cable, use this

table to select wires.

@ >-7W SERVOPACKS for Use with Single-Phase,
200-VAC Power Supplies

SERVO- : ;
PACK Terminal Sym- Wire Size Screw Tl%gie?lleng
Model: bols Size [N~crln]

SGD7W-

L1 and L2 AWGI16 (1.25 mm?) - -

UA, VA, WA,

UB, VB,and | AWG16 (1.25 mm?) - -

IRe WB*
R6A

LI1C and L2C | AWG16 (1.25 mm?) - -

B1/@ and B2 | AWG16 (1.25 mm?) - -

= AWG14 (2.0 mm?) or larger | M4 1.2to 1.4

Continued on next page.
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Continued from previous page.

SERVO- Tightenin,
PACK Terminal Sym- s Screw g g
. Wire Size . Torque
Model: bols Size [N-m]
SGD7W-
L1 and L2 AWGI14 (2.0 mm?) - -
UA, VA, WA,
UB, VB, and | AWGI16 (1.25 mm?) - -
WB*
2R8A
LIC and L2C | AWG16 (1.25 mm?) - -
B1/@ and B2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2to 1.4
L1 and L2 AWG14 (2.0 mm?) - -
UA, VA, WA,
UB, VB, and | AWG16 (1.25 mm?) - -
5R5A WB*

L1Cand L2C | AWG16 (1.25 mm?) - -
B1/@® and B2 | AWG14 (2.0 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

* If you do not use the recommended Servomotor Main Circuit Cable, use this
table to select wires.

€ X-7W SERVOPACKSs for Use with DC Power Supplies

SERVO- Tighteni
PACK Terminal . p Screw ightening
) ] Wire Size . Torque
Model: Symbols Size [N-m]
SGD7W-
UA, VA, WA,
UB, VB, and | AWG16 (1.25 mm?) - -
WB™
IR6A LiCand L2C | AWGI6 (1.25 mm?) - -
B1/® and ©2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

Continued on next page.
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3 Wiring

Continued from previous page.

SERVO- . Tightening
PACK Terminal . . Screw
X ] Wire Size 5 Torque
Model: Symbols Size [N-m]
SGD7W-
UA, VA, WA,
UB, VB,and | AWG16 (1.25 mm?) - -
WB™
2R8A LICand L2C | AWG16 (1.25 mm?) - -
B1/@ and ©2 | AWG16 (1.25 mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4
UA, VA, WA,
UB, VB, and | AWG16 (1.25 mm?) - -
WB*2
SRSA LICand L2C | AWG16 (1.25 mm?) - -
BlI/@ and ©2 | AWG14 (2.0 mm?) - -
> AWG14 (2.0 mm?) or larger | M4 1210 1.4
UA, VA, WA,
UB, VB, and | AWG16 (1.25 mm?) - -
WB'™
7R6A LICand L2C | AWG16 (1.25 mm?) - -
B1/@ and ©2 | AWG14 (2.0mm?) - -
@ AWG14 (2.0 mm?) or larger | M4 1.2t0 1.4

*1. Do not wire the following terminals: L1, L2, L3, B2, B3, &1, and © termi-

nals.

*2. If you do not use the recommended Servomotor Main Circuit Cable, use this
table to select wires.
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3 Wiring

€ Dynamic Brake Resistor Terminals:
2-7S/Z-7TW SERVOPACKs

These terminals are used if you use a SERVOPACK that supports a Dynamic
Brake Option and connect an External Dynamic Brake Resistor.

Ter-

N Tighten-
SERVOPACK Models | Minal Wire Size B | e Mo
Sym- Size
bols [Nem]
R70A,
R90A,IR6A, |- - -
and 2R8A
3R8A, SRSA, | |
TROA, 120A, | - | AWG14 (2.0 mm’) to | N
SGD7S ;332’338\%’ D2 |AWGIS (0.9 mnc)*
470A and Dl lawGEsmm) o |y oo
550A D2 | AWGIS (0.9 mm?)* ' '
D1 2
590A and and | AWGI2(3:5 mmz) © |va | 16t018
780A D2 | AWGIS (0.9 mm?)*
1R6A and B _ B
2R8A
SGD7W- BN
" |sRsAand | D281 AWGI4 (2.0 mmD) to
TR6A and | AWG1S (0.9 mm?)*
D2B

* Any wire sizes within the ranges given in this table can be used for the External
Dynamic Brake Resistor.
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3 Wiring

@ Wire Types

The following table shows the wire sizes and allowable currents for three bun-
dled leads.

HIV Specifications*

Allowable Current at Surrounding Air
Temperatures [Arms]

Nominal| Cross- Configuration
sectional Area . 2 30°C 40°C 50°C
[mm?] [Wires/mm~]
0.9 7/0.4 15 13 11
1.25 7/0.45 16 14 12
2.0 7/0.6 23 20 17
3.5 7/0.8 32 28 24
5.5 7/1.0 42 37 31
8.0 7/1.2 52 46 39
14.0 7/1.6 75 67 56
22.0 7/2.0 98 87 73
38.0 7/2.6 138 122 103

* This is reference data based on JIS C3317 600-V-grade heat-resistant polyvinyl
chloride-insulated wires (HIV).
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4 Maintenance and Inspection

Maintenance and Inspection

This section describes the inspection and maintenance of a SERVOPACK.

4.1

Inspections

Perform the inspections given in the following table at least once every year for
the SERVOPACK. Daily inspections are not required.

Ttem Frequency Inspection Correction
External Check for dust, dirt, and | Clean with compressed air
Appearance oil on the surfaces. or a cloth.

Loose Screws

At least
once a year

Check for loose terminal
block and connector
screws and for other
loose parts.

Tighten any loose screws
or other loose parts.

4.2  Guidelines for Part Replacement

The following electric or electronic parts are subject to mechanical wear or

deterioration over time. Use one of the following methods to check the standard
replacement period.
« Use the service life prediction function of the SERVOPACK.
« Use the following table.
When any standard replacement period is close to expiring, contact your Yas-
kawa representative. After an examination of the part in question, we will

determine whether the part should be replaced.

The parameters of any SERVOPACKSs that are sent to Yaskawa
for part replacement are reset to the default settings before they
are returned to you. Always keep a record of the parameter set-

important  tings. And, always confirm that the parameters are properly set
before starting operation.
Part Standard Replace- Remarks

ment Period

Cooling Fan 4 to 5 years

conditions.
Electrolytic
Capacitor 10 years

The standard replacement periods given
on the left are for the following operating

Surrounding air temperature:

Annual average of 30°C
Load ratio: 80% max.
Operation rate: 20 hours/day max.
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4 Maintenance and Inspection

Continued from previous page.

Standard Replace-

Part ment Period Remarks
100,000 power ON Frequency of turning ON the power sup-
Relays . .
operations ply: Approx. once an hour
Battery 3 years without Surrounding air temperature without

power supplied

power supplied: 20°C

E-47



5 Conditions for Compliance with EC Directives

Conditions for Compliance with EC Directives

5.1 Conditions for Compliance with the EMC
Directive

For a Servomotor and SERVOPACK combination to comply with the EMC
Directive, ferrite cores, Noise Filters, Surge Absorbers, and possibly other
devices must be used. These Yaskawa products are designed to be built into
equipment. Therefore, you must implement EMC measures and confirm com-
pliance for the final equipment. The applicable standards are EN 55011 group 1
class A, EN 61000-6-2, EN 61000-6-4, and EN 61800-3 (category C2, second
environment).

For information on EMC installation conditions, refer to the product manual for
your SERVOPACK.
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5 Conditions for Compliance with EC Directives

5.2 Conditions for Compliance with the Low
Voltage Directive

The products have been tested according to IEC/EN 61800-5-1 and EN 50178,
and they comply the Low Voltage Directive. To comply with the Low Voltage

Directive, the equipment or machine in which you use the products must meet
the following conditions.

Installation Environment and Insulation

Conditions

Overvoltage et Compliance standards: IEC 60364-4-44 and IEC

Category 60664-1

Pollution Degree | 2 Compliance standards: IEC 60364-4-44 and IEC
60664-1

Surrounding Air | -5°C to }Siseférg;) }tl}ilghfecl_lilowmg section for application at

ok
Temperature 60°C I @ Derating Specifications on page 19

2.000 Refer to the following section for application at
Altitude ) m 1,000 m or higher.

max.* . L
IZ ® Derating Specifications on page 19
Desree of Refer to 2
gree. Installation | Compliance standard: IEC 60529

Protection

on page 17.
Protective Class | I Compliance standard: IEC 61140
Input Power AC power CE Marking is not applicable if a DC power sup-
Supply supply ply input is used.

* If you combine a 2-7-Series SERVOPACK with a X-V-Series Option Module,
the following 2-V-Series SERVOPACKs specifications must be used: a sur-
rounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also,
the applicable range cannot be increased by derating.

External Power Supply for Control Circuits

For the DC power supply for the control signal I/O circuits (CN1 and CN8), 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 3.3 Molded-Case Circuit Breakers and Fuses on page 28 for informa-
tion on selecting fuse voltage and current ratings.
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6 Conditions for Compliance with UL/cUL Standards

n Conditions for Compliance with UL/cUL Standards

The products have been tested according to the following standards and they
comply the UL/cUL standards. To comply with the UL/cUL standards, the
equipment or machine in which you use the products must meet the following

conditions.

« UL: UL 61800-5-1 (Adjustable Speed Electrical Power Drive Systems)
« cUL: CSA C22.2 No.274 (Adjustable speed drives)

Installation Environment and Insulation

Conditions

Overvoltage Cat-

Compliance standards: IEC 60364-4-44 and IEC

egory I 60664-1
. Compliance standards: IEC 60364-4-44 and IEC
Pollution Degree | 2 60664-1
Surrounding Air | -5°C to lslseofgrot;) }tll;ehf:r“owmg section for application at
Temperature 60°C* ner. P
IS @ Derating Specifications on page 19
2,000 Refer to the following section for application at
Altitude ek 1,000 m or higher.
: IZ ® Derating Specifications on page 19
Refer to 2
11))egree'of Installation | Compliance standard: IEC 60529
rotection
on page 17.
Protective Class | I Compliance standard: IEC 61140
Input Power Sup-| AC power UL/cUL standards are not applicable if a DC
ply supply power supply input is used.

* If you combine a £-7-Series SERVOPACK with a 2-V-Series Option Module,
the following X-V-Series SERVOPACKs specifications must be used: a sur-
rounding air temperature of 0°C to 55°C and an altitude of 1,000 m max. Also,
the applicable range cannot be increased by derating.

External Power Supply for Control Circuits

The DC power supplies connected to the control signal I/O circuits (CN1 and

CNS8) must meet one of the following conditions.

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

« Connect the control signal I/O circuits (CN1 and CN8) 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.
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6 Conditions for Compliance with UL/cUL Standards

Wiring the Main Circuit Terminals

Wire the main circuit terminals according to the National Electrical Code
(NEC/NFPA70) of the United States. However, 2-7W SERVOPACKs are suit-
able for the Motor Group Installation defined in UL 61800-5-1.

€ SERVOPACKSs with Enclosed Main Circuit Connectors and Motor
Connectors

The following models comply with UL/cUL standards. Always use the connec-

tors that are enclosed with the SERVOPACK to wire the main circuit terminals.

* SGD7S models: SGD7S-R70A, -R90A, -1R6A, -2R8A, -3R8A, -5R5A,
-7R6A, and -120A (3-phase 200-VAC input)

* All SGD7W models

€ SERVOPACKSs with Screw Terminal Blocks for the Main
Circuit Terminals

The following models comply with UL/cUL standards. Always connect closed-
loop crimp terminals that comply with UL standards to the wires to connect to
the main circuit terminals.
* SGD7S models: SGD7S-120A000008 (single-phase 200-VAC input),
-180A, -200A, -330A, -470A, -550A, -590A, and -780A
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.
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.
IS 3.4 Wire Sizes and Tightening Torques on page 32
4. Refer to the following section for the recommended UL-compliant
closed-loop crimp terminals and insulating sleeves.
I5 8 Crimp Terminals and Insulating Sleeves on page 57
5. A Terminal Kit for specific connection terminals is packed with the
SERVOPACKSs given in the following table. If you connect a cable to the

connection terminals given in the following table, use the enclosed Ter-
minal Kit.

Closed-loop

SERVO- | (o 1inec- Crimp Termi-

Insulating Terminal Kit Model

PACK tion Ter- nal Model Sleeve Model | (Crimp Terminals and
Model: minals Emml ST (F_rom Tokyo Slaves for One
SGD7S- “ 11 | Dip Co., Ltd) SERVOPACK)

Mfg. Co., Ltd.)

U, V, and
180A, | W (motor
200A | main cir-
cuit)

JZSP-C7T9-200A-E:

5.5-S4 TP-005 (black) 1 st




6 Conditions for Compliance with UL/cUL Standards

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 SERVO-
PACK as branch circuit protective devices.

Use UL-listed molded-case circuit breakers and UL-recognized fuses.

The short-circuit current rating (SCCR) of the SERVOPACK will depend on the
type of branch circuit protective device that you connect.

2-7W SERVOPACKSs are suitable for the Motor Group Installation defined in
UL 61800-5-1 as long as the following conditions are met.

* The X-7W SERVOPACK must be used in a circuit that provides the short-cir-
cuit current rating (SCCR) given in the following table.

* The -7W SERVOPACK must be protected by one of the branch circuit pro-
tection devices given in the following table.

The maximum applicable voltage for compliance with UL/cUL standards is
given below regardless of the short-circuit current rating.

€ 200V Class: 240 Vrms

B Short-Circuit Current Rating (SCCR): 5,000 Arms (Sine Wave)

Use Class CC, Class J, or Class T fuses for time delay fuses and non-time delay
fuses.

* X-7S SERVOPACKs

Maximum Cur- p Maximum
Maximum Cur-
rent rent Current
SERVOPACK | Rated Output Rating of Rati . Rating of
. ating of Time 2
Model: SGD7S- | Current [Arms] | Molded-Case Non-Time
Lo Delay Fuse
Circuit Breaker [A] Delay Fuse
[A] [A]
R70A 0.66 15 1 1
R90A 091 15 1" 3
IR6A 1.6 15 2 6
2R8A 2.8 15 37 6
3R8A 3.8 15 6 10
SR5A 5.5 15 6"! 15
TR6A 7.6 15 10 20
120A
(3-phase 200- 11.6 20 20 30
VAC input)

Continued on next page.



6 Conditions for Compliance with UL/cUL Standards

Continued from previous page.

Maximum Cur- . Maximum
Maximum Cur-
rent rent Current
SERVOPACK | Rated Output Rating of Ratine of Time Rating of
Model: SGD7S- | Current [Arms] | Molded-Case De1§ Fuse Non-Time
Circuit Breaker [yA] Delay Fuse
[A] [A]
120A000008
(single-phase 11.6 30 25 45
200-VAC input)
180A 18.5 30 30 50
200A 19.6 30 30 50
330A 329 80 50 90
470A 46.9 110 80 125
550A 54.7 125 90 150
590A 58.6 125 100 175
780A 78 175 125 225

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

* Z-7W SERVOPACKs

Maximum Cur- Maxi Maximum Cur-
— aximum Cur- rent
SERVOPA,CK Rated Output Rating of RLCU Rating of Non-
Model: Rating of Time ;
Current [Arms] | Molded-Case Time Delay
SGD7W- - Delay Fuse
Circuit Breaker [A] Fuse
[A] [A]
1R6A 1.6 15 3% 6
2R8A 2.8 15 6% 15
5R5A 5.5 20 15 30
TR6A 7.6 30 25 45

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



6 Conditions for Compliance with UL/cUL Standards

B Short-Circuit Current Rating (SCCR): 42,000 Arms (Sine Wave)
» £-7S SERVOPACKs

SERVOPACK
Model: SGD7S-

Semiconductor
Fuse Model*

Current Rating of
Semiconductor Fuse
[A]

Voltage Rating of
Semiconductor
Fuse
[V]

R70A

R90A
IR6A

2R8A

FWH-35B

35

3R8A
SRSA

TR6A
120A

(3-phase 200-VAC
input)

FWH-45B

45

120A000008
(single-phase 200-
VAC input)

180A

200A

FWH-70B

70

330A

FWH-100B

100

470A

550A

FWH-175B

175

590A
780A

FWH-200B

200

500

* These Fuses are manufactured by Bussmann.

* X-7W SERVOPACKs

Current Rating of

Voltage Rating of

SERVOPACK Semiconductor Semiconductor Fuse Semiconductor
Model: SGD7W- Fuse Model* Fuse
L FWH-45B 45
2R8A i
500
L FWH-70B 70
TR6A i

* These Fuses are manufactured by Bussmann.
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6 Conditions for Compliance with UL/cUL Standards

Attaching of Warning Label Concerning Safe Handling
During Maintenance and Inspection

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 SERVOPACK.

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

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 Yaskawa SGMODO Servomotor, external overtemperature
protection may not be needed because the motor is rated for continuous torque
from 0 to the rated speed.



7 Precautions for Korean Radio Waves Act (3= 2 5} o] 331 522|213}

Precantions for Korean Radio Waves Act (#5F A5e] 33t oA

These products confirm to broadcast and communications equipment for busi-

ness use (Class A) and are designed for use in locations other than in ordinary
houses.
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8 Crimp Terminals and Insulating Sleeves

n Crimp Terminals and Insulating Sleeves

If you use crimp terminals for wiring, use insulating sleeves. Do not allow the
crimp terminals to come close to adjacent terminals or the case.

To comply with UL standards, you must use UL-compliant closed-loop crimp
terminals and insulating sleeves for the main circuit terminals. Use the tool rec-
ommended by the crimp terminal manufacturer to attach the crimp terminals.
The following tables give the recommended tightening torques, closed-loop
crimp terminals, and insulating sleeves in sets. Use the set that is suitable for
your model and wire size.

If you use a SERVOPACK that supports a Dynamic Brake Option and connect
an External Dynamic Brake Resistor, refer to the following section.
IZ Dynamic Brake Resistor Terminals: X-75/5-70Q YEPcOITAXKo on page 61

2-7S SERVOPACKSs for Use with Three-Phase, 200-
VAC or DC Power Supplies

Crimp Crimp- Insulat-
Mai Tiahi G Terminal i T(?ol Die |ingSleeve

SERVOPACK | oo ighten- | Cimp | g | Model | 8 Model

. Circuit | Screw | ing | Terminal

Model: Termi Si T Hori mended From
SGDTS- emi- | Size | Torque | Horizon- | ye ‘e o
- [N'm] | tal Width From J.S.T. Mfg. Co, Ltd. | .

ip Co.,

Ltd.

R70A, R90A, | Connec-
IR6A, 2R8A, tor

3R8A, SRSA,
Rehand | (D) | wia | 1200 | 0m | AVGH |y | YHT |
120A 14 | mx |(Q0mm) 2210
AWGIO 15 5 g4 ~ |TP-005
. (5.5 mm?)
Temi-| pa [1.0t0 | 77mm [ AWGH YHT- | _
180A and block 1.2 max. | (2.0 mm) 5-M4 2210 TP-003
200A AWGl6 B
(1.25 mm’)
12t0 | 10mm | AWGH YHT-
D | Me |0 omm)| R%4 | 2210 | -

Continued on next page.



8 Crimp Terminals and Insulating Sleeves

Continued from previous page.

Crimp Gty Insulat-
. . . Terminal | .~ ~* | Die |ingSleeve
SERVOPACK | Min Tighten- | Crimp | p oo | Mogel | 8T Model
. Circuit | Serew | ing | Terminal
Model: Tormi Si 1 Hori mended From
SGD7S- ermi- 12€ orque Ol'lZVOII- WireSize Tok()
nals [N'm] | tal Width From IST. Mfg. Co, Ltd. | Y
ip Co.,
Ltd.
TD-
(g},wnﬁﬁz) g-ans | 00 | 121 | TP-oos
- 111
Termi-
nal | M4 | 1010 9mm Py B
330A block : % (2.0 mmd)
YHT-
AWG16 | R2-4 2210 TP-003
(125 -
mm")
1.2to | 10mm | AWGl4 YHT-
D | ™40 @omm) | RZ4 | 2010 | - -
TD-
AWG4 123
(2 mm) | 2255 T, | TP-022
112
TD-
AWG6 YPT- | 122
(tomm) | R14-5 | ox | TD. |TP-014
111
Termi- TD-
2.2to | 13mm
nal | M5 AWGS | pg.s 121 11p_0og
4704, 550A | block 24| max (5.0 min’) -
AWGI) 1555 - | TP-005
(5.5 mm°)
AWG14
(2.0 m) el
AWGl6 | R2-5 TP-003
(125 -
mm?)
22t | 12mm | AWGI4 YHT-
D | ™5 |50 Qomm)| B2 | 2010 | — | ~
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Continued on next page.



8 Crimp Terminals and Insulating Sleeves

Continued from previous page.

Crimp Crimp- Insulat-
M Tiht i Terminal o T(fol Die |ingSleeve
SERVOPACK | " ighten- | Crimp | poom- | Model | ™ Model
. Circuit | Screw | ing | Terminal
Model: Termi- | Si T Hori mended From
SGD7S- ermi- 12¢ orque Ol'lZ.OII- e Sz Tokyo
nals [N°m] | tal Width From J.S.T. Mfg. Co. Ltd. | o Y
ip Co.,
Ltd.
TD-
AWG3 124
(30 mm) | 38-56 Th. |TP-038
112
TD-
AWG4 YPT- | 123
@2mm) | R22:6 | 6on | TD- | TP-022
112
Termi- TD-
2.7to | 18mm
nal | M6 AWGS, | Rs-6 121 |1p_008
5904, 7804 | block 3.0 max. (8.0mmz) ]1"]131_
AWGI) 1 ps5.6 - | TP-005
(5.5 mm®)
AWG14
5 YHT-| -
(20 mm) 2210
AWGl6 | R2-6 TP-003
(1.25 -
mm?)
2.7to | 12mm | AWGl4 YHT-
@ | M6 || omm)| R20 | 2210 | -




8 Crimp Terminals and Insulating Sleeves

2-7S SERVOPACKSs for Use with Single-Phase, 200-
VAC Power Supplies

Crimp Crimp- Insulat-
Vi Tight i Terminal i T(?ol Die |ingSleeve
SERVOPACK | 2o ighten- | Crimp | pooom | Model | ™ Model
. Circuit | Screw | ing | Terminal
Model: X " . mended From
SGDTS- Termi- | Size | Torque Honzpn- Wire Size Tokvo
nals [N'm] | tal Width From I.S.T. Mfg. Co, Ltd. | o
Dip Co.,
Ltd.
Connec-
R70A,R90A, | -
IR6A, 2R84, 12to | 10 AWG14 YHT:
d SR5A -2to | 10mm . - _
an D | M4 |0 @omm) | RZ4 | 2210
T AWG14
er- 2 -
minal | Mg | 10to | 77mm LGOMM) ), ) | YHT- TP-003
120A00000 | pjock 1.2 | max. | AWGI6 2210 |
8 (1.25 mnt)
D 1.2to | 10mm | AWGI4 YHT-| B
= M e | omm | B2 ] 2210

2-7W SERVOPACKSs for Use with Three-Phase, 200-
VAC or DC Power Supplies

Crimp Crimp- Insulat-
Vi Tight i Terminal P T(?ol Die |ingSleeve
SERVOPACK | " ighten- | Crimp | pooom- | Model |8 Model
. Circuit | Serew | ing | Terminal
Model: Termi Si 1 Hori mended From
SGDTW- | | P | O | OO | e Size Tokyo
nals [N'm] | tal Width From I.S.T. Mfg. Co, Ltd. | o
: Dip Co.,
Ltd.
Connec-
IR6A, 2R8A, | or
SRA, and 12to] 10 AWG14 YHT.
TR6A L -~ 10 mm - N _
@ | me ‘ 14 | mx |@omm)| R2H4 ‘ 2210 ‘ ‘
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8 Crimp Terminals and Insulating Sleeves

2-7W SERVOPACKSs for Use with Single-Phase, 200-
VAC Power Supplies

Crimp Crimp- Insulat-
M Tiht i Terminal o T(fol Die |ingSleeve
SERVOPACK | % ighten- |- Crimp | pooo | Model | Model
. Circuit | Screw | ing | Terminal
Model: ; 5 ] mended From
SGDTW- Termi- | Size | Torque Horlzpn- Wire Size Tokyo
nals [N'm]] | tal Width From I.S.T. Mfg. Co,, Lid. | o
Dip Co.,
Ltd.
Connec- _
IR6A, 2R8A, | tor
and SR5A 1.2to | 10mm | AWGI4 YHT-
D | m4 ‘ 14 | mx |0mm)| RZ4 | 2210

Dynamic Brake Resistor Terminals:
>-7S/Z-7W SERVOPACKs

These terminals are used if you use a SERVOPACK that supports a Dynamic
Brake Option and connect an External Dynamic Brake Resistor.

Crimp Insulat-
Termi- | Crimp- ing
Dymanic Tighten- | Crimp — nal | ing Tool | Sleeve
SERVOPACK Models | Brake | S0 | 06 | Terminal | ooy | Mode Modd
Tty Size | Torque Horlzpn— Wire Size From
[N'm]] | tal Width From I.S.T. Mfg. | Tokyo
Co., Ltd. Dip Co.,
Ltd.
R70A,
R90A,IR6A, | None -
DTS and 2R8A
: 3R8A, SR3A,
TR6A, 1204, Connector -
1804, 2004,
and 330A

Continued on next page.
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8 Crimp Terminals and Insulating Sleeves

Continued from previous page.

Crimp Insulat-
Termi- | Crimp- | ing
- Tighten- | Crimp R nal | ing Tool | Sleeve
ynamic 1 A ecom- | podel Model
SERVOPACK Models | Brake | ScoW | ing | Terminal | g [ 08 —
Terminals | SiZ° | Torae | Horizon- | o' o From
[N'm]] | tal Width FromJ.S.T. Mfg. | Tokyo
Co., Ltd. Dip Co.,
Ltd.
AWGI2
(3.5mm2) 5.5-84 TP-005
AWG14
470A and Terminal 10to | 99mm | (20mad) YHT-
5504 pock | M |12 mx [awas 12Y |20
) TP-003
(1.25 mm’)
AWGIS
R1.25-4
SGDTS (0.9 mnr’)
- AWGI12
55 | 35 TP-005
AWG14
590Aand | Terminal 16t | 106mm | (20mnr) YHT-
780A bk | M* {08 | m awan | REY |20
R TP-003
(1.25 mm’)
AWGI18 c
09 | B2
IR6A and None _
SGD7 | 2R8A
W SR3Aand Connector -
TR6A
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8 Crimp Terminals and Insulating Sleeves

@ Crimp Terminal Dimensional Drawing

B Crimp Terminal Models:
R1.25-4, 2-M4, R2-4, R2-5, R2-6, 5.5-S4, R5.5-5, and R5.5-6

d- dia.

d: dia.
D dia

=

F‘E
L

¥
Crimp Dimensions (mm)
Terminal
Model | d2dia. | B L F E |Ddia |dydia| T
R1.25-4 8 15.8 7 3.4 1.7
2-M4 43 6.6 14.4 6.3
R2-4 8.5 16.8 7.8 4.8 0.8
R2-5 5.3 9.5 16.8 7.3 41 23
R2-6 6.4 12.0 21.8 11.0
5.5-S4 4.3 7.2 15.7 5.9 6.2
R5.5-5 5.3 9.5 19.8 8.3 6.8 5.6 3.4 1.0
R5.5-6 6.4 12.0 25.8 13.0 )
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8 Crimp Terminals and Insulating Sleeves

B Crimp Terminal Models:
8-4NS, R8-5, R8-6, R14-5, 22-S5, R22-6, and 38-S6

d- dia.

o| S
T|©
5|0

i

F
L

- =

SO

Crimp Dimensions (mm)
Terminal . . .
Model d, dia. B L F E D dia. | d; dia. T
8-4NS 43 8.0 21.8
R8- . . . .1 4. 1.2
R: 2 23 238 9.3 8.5 7 5
. : 12.0
R14-5 53 29.8 13.3 10.5 9.0 5.8 1.5
22-S5 ' 30.0 12.0 12.0 115 77
R22-6 6.4 16.5 33.7 13.5 ) ) ) 1.8
38-S6 ) 15.5 38.0 16.0 14.0 13.3 9.4
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9 SERVOPACK Overload Protection Characteristics

BN SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK
surrounding air temperature of 55°C.

An overload alarm (A.710 or A.720) will occur if overload operation that
exceeds the overload protection characteristics shown in the following diagram
(i.e., operation on the right side of the applicable line) is performed.

The actual overload detection level will be the detection level of the connected
SERVOPACK or Servomotor that has the lower overload protection character-
istics.

In most cases, that will be the overload protection characteristics of the Servo-
motor.

10000
SERVOPACK model:
SGD7S-3R8, -6R5, -7R6, -120, -180, 200,
1000 -330, -470, -550, -590, and -780
@ S—— SGD7W-5R5 and -7R6
(o]
£
FRRR) S :
3 = ~
S
10E >%
FSERVOPACK model:
I-SGD7S-R70, -RY0, -1R6, and 2R
I-SGD7W-1R6 and -2R8
1

Instantaneous maximum output current
Continuous output current

100 200 230 *100%

(Continuous output current) (Instantaneous maximum output current)

SERVOPACK output current (continuous output current ratio)
(%)

Note: The above overload protection characteristics do not mean that you can per-
form continuous duty operation with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor,
maintain the effective torque or the effective force within the continuous
duty zone of the torque-motor speed characteristics or the force-motor
speed characteristics of the Servomotor. Refer to the following catalog for
the torque-motor speed characteristics and force-motor speed characteris-
tics.

(Jq 27 Series (Manual No.: KAEP S800001 23)
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10 Capacitor Discharge Time

Capacitor Discharge Time

Do not touch the power supply terminals within the capacitor discharge time
given in the following table after turning OFF the power supply because high
voltage may still remain in the SERVOPACK.

After the CHARGE indicator goes out, use a tester to check the voltage on the
DC bus line (between terminals B1/@ and © or ©2) and confirm that it is safe
to proceed before starting wiring or inspection work.

Note: 1. When the parameter is set for an AC power supply input and the recom-

E-66

mended power shutoff sequence is configured (i.e., to shut off the con-
trol power supply after shutting off the main circuit power supply), the
capacitor discharge times given in the AC Power Supply Input column in
the following table apply.

If you shut off the control power supply before you shut off the main cir-
cuit power supply, the discharge times given in the DC Power Supply
Input column apply even if the parameter is set for an AC power supply
input.

. If a failure occurs in the SERVOPACK, the discharge times given in the

DC Power Supply Input column may apply even if the parameter is set
for an AC power supply input.



10 Capacitor Discharge Time

2-7S SERVOPACKs

SERVOPACK Discharge Time
Model: AC Power DC Power
SGD7S- Supply Input Supply Input

R70A 6 min (60 ms™") 6 min
R90A 6 min (60 ms'") 6 min
IR6A 6 min (60 ms*") 6 min
2R8A 6 min (70 ms'") 6 min
3R8A 80 ms 10 min
5R5A 140 ms 15 min
TR6A 140 ms 15 min
120A

(3-phase 200- 50 ms 10 min

VAC input)
120A000008
(single-phase 60 ms 20 min
200-VAC input)
180A 60 ms 20 min
200A 60 ms 20 min
330A 70 ms 30 min
470A 90 ms ™ 50 min
550A 60 ms™ 65 min
590A 70 ms™ 75 min
780A 90 ms™ 100 min

*1. Values in parentheses apply when an External Regenerative Resistor with a
minimum allowable resistance of 40 Q is connected.
*2. This value is for when the optional Regenerative Resistor Unit is connected.

2-7TW SERVOPACKs

Discharge Time

SERVOPACK
Model: SGD7W- AC Power DC Power
Supply Input Supply Input
1IR6A 70 ms 10 min
2R8A 140 ms 15 min
5R5A 60 ms 20 min
TR6A 60 ms 20 min
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The revision dates and numbers of the revised manuals are given at the right bot-
tom of the back cover.
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>-7-Series AC Servo Drive

2-7S and Z-7W SERVOPACK

Safety Precautions

IRUMA BUSINESS CENTER (SOLUTION CENTER)
480, Kamifujisawa, Iruma, Saitama, 358-8555, Japan

Phone 81-4-2962-5151 Fax 81-4-2962-6138
http://www.yaskawa.co.jp

YASKAWA AMERICA, INC.

2121, Norman Drive South, Waukegan, IL 60085, U.S.A.

Phone 1-800-YASKAWA (927-5292) or 1-847-887-7000 Fax 1-847-887-7310
hitp://www.yaskawa.com

YASKAWA ELETRICO DO BRASIL LTDA.

777, Avenida Piraporinha, Diadema, Sao Paulo, 09950-000, Brasil

Phone 55-11-3585-1100 Fax 55-11-3585-1187

http://www.yaskawa.com.br

YASKAWA EUROPE GmbH

185, Hauptstrape, Eschborn, 65760, Germany

Phone 49-6196-569-300 Fax 49-6196-569-398

hitp://www.yaskawa.eu.com

'YASKAWA ELECTRIC KOREA CORPORATION

9F, Kyobo Securities Bldg. 26-4, Yeouido-dong, Yeongdeungpo-gu, Seoul, 150-737, Korea
Phone 82-2-784-7844 Fax 82-2-784-8495

hitp://www.yaskawa.co.kr

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151, Lorong Chuan, #04-02A, New Tech Park, 556741, Singapore

Phone 65-6282-3003 Fax 65-6289-3003

http://www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD

59, 1st-5th Floor, Flourish Building, Soi 8, isek Road,

Phone 66-2-017-0099 Fax 66-2-017-0799
hittp://www.yaskawa.co.th

YASKAWA ELECTRIC (CHINA) CO., LTD.

22F, One Corporate Avenue, No.222, Hubin Road, Shanghai, 200021, China
Phone 86-21-5385-2200 Fax 86-21-5385-3299
http://www.yaskawa.com.cn

YASKAWA ELECTRIC (CHINA) CO., LTD. BENING OFFICE
Room 1011, Tower W3 Oriental Plaza, No.1, East Chang An Ave.,

Dong Cheng District, Beijing, 100738, China

Phone 86-10-8518-4086 Fax 86-10-8518-4082

YASKAWA ELECTRIC TAIWAN CORPORATION

9F, 16, Nanking E. Rd., Sec. 3, Taipei, 104, Taiwan
Phone 886-2-2502-5003 Fax 886-2-2505-1280

Bangkok, 10310, Thailand
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