YASKAWA AC Drive

GA700

High Performance Type

200V Class, 0.4 to 110 kW
400 V Class, 0.4 to 630 kW

YASKAWA



Limitless
Possibilities
World-class high-performance drive

With the customer's interest always in mind, Yaskawa Electric Corporation leads the industry
in developing drives that meet demand with uncompromising quality.

Based on the concepts of versatility, ease of use, and stability, the GA700 new drive series was
created to provide the industry's leading and most advanced motor control and ensure continual
operation of customer machinery and equipment.

Backed by outstanding performance and total cost reduction, the GA700 helps to improve
the added value of our customers' machinery and equipment.

High-performance Motor Control for All Motors

Reduce System Costs
by Incorporating Peripheral Devices

Continuous Operation of Machinery and Equipment
with the Predictive Failure Detection Function in Real-Time

Improve Efficiency of Production Management
with Sensing Technology and loT Support
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Maximize the Performance

of Your Machines

Yaskawa has succeeded in creating a compact motor incorporating its many
years of experience in the development of motor control technology. Our
products can deliver a performance that exceeds all expectations.

The Industry's Leading and

(Stable Drive for High-impact Loads

Equipped with high-performance Open Loop Vector control, the GA700 can achieve a control

performance that is almost equivalent to that of an encoder. '»
/

B GA700 (Advanced Open Loop Vector control) Il Conventional model (Closed Loop Vector control)

O O < d U < O
Brake release g eve a Perfo ance AlImo Brake release
signal . ale 0 at of 3 ode signal
. - o f\ "‘ N1 W
Approximately 130% of the Motor Rated Ratio \ (1] I | ﬂ I
Output \ ‘/\ ‘J‘ ‘H\ }\HH‘ ‘H\‘HHH
—_— current__. 4 " H‘WHMH‘\ it
Output current \ /,’ H \‘ H \‘\ ‘\‘\‘ “\ \
\JoV b U ‘u‘ ‘
100 ms 100 ms
Motor speed H Motor speed [
| I
Os 500 ms 1s Os 500 ms 1s

- Achieve longer service life by - Stable drive even during
; controlling the starting current when atmospheric release
.‘ the brake is released

Speed response with an encoder has been significantly improved to 250 Hz, which is five times that of the conventional model,
to achieve even more stable operation.

M Response of PM Closed Loop Vector control and

actual rotation speed change with a high-impact load ~ Actual o
rotation ) Setting time 440 ms
speed

50 Hz ) % GAT00
~i ] eHing time 34
)
Actual torque i 100 ms/div
Response frequency Time (ms)

Compressor (Freezer)

- Stable drive even with residual pressure
- Startup possible with any refrigerants

1 Test Equipment

- Achieved high-response and high-
4 precision torque control

M
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590 Hz! Highest of the Industry™

Achieving high-speed operation with a maximum output frequency of 590Hz*2 with induction motors

and PM motors, machines can be made more compact and efficient as gears and belts do not need
to be used with motors.

. Induction motor . PM motor

Conventional

product line
GA700

General Processing Machinery

- High precision drive matched with
workpieces

- Reduced number of encoders, gears,
and belts

*1: According to Yaskawa's research (as of September 2018)
k2! Output frequency is 590 Hz after review of Export Control Order.

Operation frequency

Drives All Motors Maximize Motor Efficiency

The GA700 can drive both induction motors and PM motors

Motor efficiency can be improved with new functions
(IMP/SPM motors) with high performance.

that monitor and control power consumption so that it
can be reduced as much as possible.

Able to Drive Synchronous M Overall efficiency of the AC drive and motor
—— GA700 = Conventional product line
Reluctance Motor 100
90
With EZ Open Loop Vector control, it is possible to 580
drive a reluctance motor with high energy savings. E;g
()
o
A synchronous reluctance motor uses a magnet-less structure to create a low- ] ig
cost, highly-efficient motor that does not generate secondary current loss. 20
20 0 20 40 60 80 100

Rotational speed (%)
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Reduce System Costs

by Incorporating Peripheral Devices

To minimize initial investment, the functions of the peripheral devices are
incorporated into the GA700. This eliminates the need for these devices,
and saves space, wiring, and labor.

Built-in Power Supply Easy Programming

for the Sensor Functions

Separate power supply not required because A control board is not required ~ :

the drive provides a 24 Vdc output (150 mA) for when a program is created with e

the support tool DriveWorksEZ.

Reduction in the Number
of Peripheral Devices

With the enhanced functions of the DriveWorksEZ
programming tool, timers and relays are unnecessary.

external sensors.

-4 Sensor

24 Vdc Control Power Input
Terminal Standard Equipped

Backs up control power supply without the
need for additional options.

g -, Braking Oscill Functi
: : Transistor Built-in scilloscope Function
Eliminates th df With the improved oscilloscope function
B ates the neea tor a performance for the DriveWizard support
D, : separately mounted braking tool, adjustments can be made without the
Rt unit. need for external measuring instruments.
Correspondence:

200 V-class up to 37 kW (ND)
400 V-class up to 75 kW (ND)

gy
---------

& S555 DC Reactor Built-in

_f_ i A DC reactor minimizes
“-u. J.a——- “ harmonic distortion.
e (Corresponds to 200 V class/400 V class
22 kW (ND) or more)
K Internal EMC Filter

Full capacity, built-in option
is available. (EN61800-3)

Oscilloscope

Voltage/Current Switching
Analog Output Conversion
Circuit is not required

Conversion circuit is not required for the
analog output voltage of 0 to 10 V and
electric current of 4 to 20 mA.

High Performance Control
Without an Encoder

et éonverter
SIL3* Correspondence
STO Standard Equipped

Two contactors are no longer needed.

k: Safety performance measurement under IEC/
EN61508
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Peripheral Device Functions Incorporated into the Drive

. . . . . . . ¥ Control Panel of
Peripheral device functions are incorporated into the drive to minimize Conventional Model

work-hours and the installation area of the control panel.
Note: Refer to page 14 for more information.

Installation Installation
work hours space

Approx.

60

Reduction

Approx.

50

Reduction

When 400 V 132 kW

Sensing Machinery Operation with the Drive

The operation of machinery and equipment can be easily detected by customizing the drive.
Note: The drive must be customized with the visual programming tool DriveWorksEZ.

N Commercial washing d—

Refrigerant 2efrigera )
Freezer gers Refrigerant e

Protection
sensor

Washi
(load)

Compressor

Dediated cntrol
+ GA700 device

By constantly monitoring the motor,
the drive prevents temperature
increases in the motor during
COMPressor overpressure.

By constantly monitoring the motor,
the drive detects deviations in the
drum.

Control Multiple Drives
with a Single Communication Option Card

The network protocol for industrial use has been converted to RS-485 to enable control of up to five drives from a single
communication option (gateway connection method). We recommend this system for fans, pumps, and compressors that must
control multiple drives and do not require fast communication speeds.

| “ .
Conventional 1
/j, Controller

FEFP P

Connected by RS-485.

) Supported by all capacities.
GA700 ; |
i M st
o network . . ; ; !
Controller E I : f
I I I I I RS-485
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Continuous Operation

of Machinery and Equipment

Yaskawa drives contribute to the stable operation and improvement of operating
rates with a predictive failure detection by detecting the deterioration of machinery
and equipment, as well as a new function that extends service life.

*

Predictive Failure Detection in Real-Time Using Drives

The GA700 helps users build machinery and production lines to ensure continuous operation. The drive detects and informs
users about unusual operations in machinery and equipment in real-time.

*: Refer to "Predictive Failure Detection with YASKAWA AC Drives (CHEP C710617 38)" for details.

©
s Dri P21
% A GA700 riveWorksEZ | D P21 |
€ General host controller
0} ° -]
£ e |
Q
S5
©
§ O -
S o
= Time
Transport
' Conveyor
| * Belt break

* Drive chain break
* Roller bearing
deterioration

Chiller
Compressor

Belt damage
* Liquid return
detection, etc.
—~ Fan 0
* Filter clogging m

* Wing damage
* Loose pulley belt

I Motor bearings
* Deterioration
of bearings
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A

Operating rates

egrated with system

i

Achieves Stable Operation and
Improvement of Operating Rates

Predict Drive Service Life’

The GA700 monitors deterioration of built-in, limited lifetime service parts in real time and notifies users about

replacement timing; % Refer to "Predictive Failure Detection with YASKAWA AC Drives (CHEP C710617 38)" for details.

T B : Predicted service
ii A 0 life of component Replacement
| Main circuit 1 ; Replacement of cooling fan
\ \ IGBT I Cooling fan (By user)

Main circuit capacitor | Replacement of components
(Please send inquiries to a
Soft charge bypass relay | Yaskawa distributor or sales rep.)

y Ao
| - IGBT Drive replacement

N ‘
\  Soft charge \ / Please send inquiries to a
\@ms rely 4, Cooling fans / (Power module) slaskawa distribut?)r or sales rep.)

Predicts deterioration of essential parts of drives!

Longer Motor Service Life

The GA700 prevents the phenomenon of a reduction in the magnetic force (irreversible demagnetization), which
requires replacement with a PM motor, and helps reduce downtime.

Prevent Demagnetization of Prevent Oscillation of
PM Motor Compressor
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Improve Production
Management with lo T

Yaskawa drives do more than just drive motors—they also extract data from machines in real time to

monitor conditions. They utilize the extracted data to predict potential failures and also connect to the
host controllers to share the data so that it improves the efficiency of production management.

Prevent Major Problems
Before They Occur

Yaskawa drives can monitor the status of machinery and
equipment via the motor.

In addition to sending monitored data to the host, predictive failure
detection can be enabled to detect unusual conditions inside the drive:

DriveWorksEZ | P.21

Q

Visualizes

Monitors machine conditions &
In real time while the drive is
in operation

Extracted Data

- Motor speed, Frequency - Power consumption - Load current
- Torque - Motor voltage etc.

8 Torque




i-Mechatronics gvatNsr -
Access Complete
Data on Machinery

power consumption,
e drive can be collected and
the efficiency of production

Monitored data (curre
torque, etc.) stored i
analyzed to enhan

\\management. \?

// Edge computer

i j (YASKAWA Cockpit*)

k: Software that collects, stores, and analyzes data on facilities and equipment at production sites in real time.

Power consumption

Torque

Connect to Various Host Controllers

The GA700 supports a variety of industrial networks in Japan and around the world, including
MECHATROLINK, for connectivity to various host controllers.

MECHATROLNK  Etheri'et/IP”  Devicei'et
EthercAT. — (C-Link CANcoen

Note: Option card is required.

| Communication Options |

High-speed Scanning
to Analyze Detailed Behavior

Monitored data (current, power consumption, torque, etc.) from the drive
can be stored to a microSD card at high speed to be used in for detailed
data analysis and investigation of factors when a problem occurs.

DriveWizard | IEEN

Note: DeviceNet is a trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
EtherCAT is a trademark of Beckhoff Automation GmbH.
PROFIBUS is a trademark of PROFIBUS Nutzerorganisation e.V.
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Reduce Machinery anad

Control Panel

Footprint

The world’s top class drive, the GA700, minimizes the installation area of the
control panel. By incorporating the functions of peripheral devices, the GA700
achieves the most outstanding results in space savings.

Smaller Control Panel

with Integrated Peripheral Device Functions

Installation
space

Installation
work hours

¥ GA700 Control Panel

A

>l

1300

mm

l<

y
F 700 mm — »

Braking Transistor/DC Reactor Built-in Models

Built-in DC reactor
200V | 04w 22kw 30 kw 110 kw

Built-in braking
transistor

Built-in DC reactor
400V | 04w 22kw 75 kw 630 kw

Built-in braking Lineup expanded
up to 75 kW

transistor
14 YASKAWA | YASKAWA AC Drive GA700 Catalog | KAEP C710617 00

Approx. Approx.
50+ ) ( 60
Reduction Reduction When 400 V 132 KW

w Control Panel of Conventional Model
W

|

2000 mm

»
\

DEMC Filter
® 24Vdc Power Supply
(324Vdc Power Supply (150mA)

@ Analog output conversion circuit
(voltage to current)

(®Safety circuit for safety standard (SIL3)
®Timer, relay



Installation

Reduced Installation Space

45% reduction in comparison with conventional drives. APPIOX.

You can design a compact control panel. 4 5 9

(ex. 400 V class 110 kW) ,A’
g Reduction

Note: The size of the reduced installation space will vary depending on capacity. ]

IP55* Compatibility Removes Need for Control Panel

Can be installed as a single unit because the protective structure is IP55 compatible.

IP55: The IP Code in JIS must be “dust/jet-proof”.
% Factory option (under development)

Higher Degree of Freedom in Designing Control Panels

External Heatsink Side-by-Side Installation
The drive heatsink can be installed outside of the panel, and Multiple drives can be installed in close proximity (side-by-side
the control panel can be minimized. installation). The control panel can be designed compactly.

Note: Depending on the capacity, an
attachment may be needed.
Refer to page 51 for more

information.
Compatible Models:
GA70A2004 to 2082 (200 V
class 0.4 to 18.5 kW (HD) )
GA70A4002 to 4044 (400 V
class 0.4 to 18.5 kW (HD))
(ex. 200 V class 0.4 kW)
%k At least 30 mm of space is needed if installed near a wall.
Note: Derating must be considered.
Horizontal Placement Increase the Degree of I/0 Freedom
The drive can be installed either vertically or horizontally. The DI-A3 input terminal, which is conventionally used as a
The type of installation can be selected depending on the digital frequency reference card, can also be used as a MFDI
situation, which helps reduce space. terminal. PG option cards and I/O option cards for the 1000
(Applicable up to 18.5 kW (HD) for 200-V class and 30 KW (HD) for 400-V class. series can also be used.
Technical documentation is available. Contact a Yaskawa distributor or sales (Applicable up to 75 kW (HD) for 200 V Class/400 V Class)

representative for more information.]

Compressor Installation Example
/ — 4 i
L ]

Input number: 8 Input number: 24

Note: Adequate airflow must be provided
and derating must be considered.
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Easy Maintenance

This product lineup comes with a variety of functions to help minimize the
time and cost of operations from drive selection to troubleshooting.

Significantly Raise Work
1 Efficiency with Support Tools

AVA/IrIng and Setup time can be substantially reduced by connecting the drive to smart phone or PC.
justments » Write/Read/Manage parameters without main power supply

* Auto-Tuning
 Monitor check (current, torque, etc.)

| DriveWizard |

| DriveWizard Mobile |

Keypads Store Parameters for a Maximum
of 4 Drives

- = -

Tuning Possible with Machinery
Installed

Easy tuning can be performed even on motors manufactured overseas and motors without
information on performance or status with connected machinery to ensure high-performance
driving.

Motor nameplate

‘Rated Voltage -Number of

‘Rated Current motor poles
-Rotation speed

Test report
Jotor S|Ip
ad G

cta l
chanlcal 0

etc. '

‘Frequency

Extruder
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10:00 FWD Init Setup
<! Language Selection

I® Set Date/Time

<

? Show Initial Setup Screen

@ Select "Setup Wizard"

from the initial setting. Back Home
v
10:00 FWD wizard
Select run reference source
Start / Stop method)
Keypad >
@ Select the item you Pigteal "}ﬁugb comunicati
lemobus/Modbus Communications
want 1o Set.' . Option PCB
Follow the instructions Back Home
on the keypad. v
[10:00 FWD wizard |
Pending Parameter Changes
@ Parameters Set using the Setup Wizard C‘;_"EEO.I Method S§1 ecti °22)
Function Frequency Reference Selection 1
- Frequency reference source b1-01 0 IeH)
-Run command source © Check the modified
-Motor class parameters and select Back Home
- Maximum frequency “Next". v
- Stopping method 10:00 FWD wizard
“Input signal level ould you 11ke.to apply the
. parameter settings?
- Duty rating v —
- Control mode es
Input/output setting e « ”
i o Select “Yes” and
- Acceleration/deceleration time etc. settings are complete. Back Home 'fn_s I{_ﬂw_ﬂ_

Simply Answer Questions to Set
Parameters

The GA700 has been equipped with a Setup Wizard. Even first-time users can easily complete
initial settings just by answer the questions displayed on the keypad.

Signicant Reduction in Wiring

Easily Switch between Voltage Controllers with 24-V Common
and Current Method Supported
Analog input ®: 0 to 10V, You can switch between the Sinking mode (NPN) and
4 to 20mA, 0 to 20mA Sourcing mode (PNP) on the multifunction digital input
Analog output ® : 0 to 10V terminals and between internal and external power supply.

Wiring Reduction

Virtual 1/0 function can reduce external wiring. This function
virtually wires the 1/O terminal of the drive internally without
actual wires.

European Terminals
Crimp terminals and crimping operation are no longer
required, significantly reducing work hours.

Compatible Models:
GA70A2004 to 2211 (200 V class 45 kW (HD) )

Approx. Approx. GA70A4002 to 4168 (400 V class 75 kW (HD) )

1 min 30 sec 700/0 reduction! Note : For use of the tools, see page 39.
(conventional ratio)

B Wiring Work Time
Conventional Products

Approx. 4 min 30 sec
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Easy Maintenance

This product lineup comes with a variety of functions to help minimize the
time and cost of operations from drive selection to troubleshooting.

Closed-Door Operations
and Monitoring™

By installing an LCD keypad on the surface of the control panel, you can operate and monitor

the drive installed inside the panel without having to open a door.
% 1: Requires compact Keypad Panel Mounting Kit (optional)

* Intuitive operation keys
« Status display visible from
a distance

Monitor Performance Life

lemlted lifetime service parts of drive
IGBT | [ Main circuit capacitors | | Soft charge bypass relays| | Cooling fans |

=77 RV
A
& B @ 5

Highly-Reliable Design

» Varnish-Coated Printed Circuit Board
(IEC60721-3-3:3C2.352)

* Design life of 10 years jKlElcilhy - =
resistant -

* Environment-resistant =

. . Dust- -
design (option) _ s -
* Resolver Compatible ' resistant

Note: Option card is required.

Moisture-
resistant
Gas-
resistant
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Simple ldentification of Faults

The drive operating status (current, frequency, torque, etc.) can be recorded like a dash com.

The oscilloscope function of the DriveWizard in the support tool reproduces the recorded data as a

waveform and eliminates the need for measuring instruments. This function allows users to check the Reduced

waveforms before and after a fault occurs and helps analyze causes of failures. Downtime
N

| DriveWizard | IEECHE

Quick Response

You can perform recovery work and confirm malfunctions without applying main circuit power.

| DriveWizard Mobile |

Method 1: Supply power from 24Vdc external Method 2: Supply power from a computer or

power supply a smartphone via USB cable*?2
( i Ox- i ==
ower Power
supply ¥ supply E '
- ' e 4-‘ : \

| DriveWizard |
| DriveWizard Mobile |

%k2: A commercially-available USB cable can be used.

Less Downtime

There is no need to reprogram and rewire the replacement drive in the event of failure. Simply replace the control board to
instantly and securely replace the drive. You can select various parameter backup methods.

» Standard LCD keypad: Stores the parameters of up to four drives and is equipped with a
built-in automatic parameter backup function.
» Easy replacement just by switching with a removable control circuit terminal block

-
E
Malfunctioning GA700 l w ®  GA700 for replacement
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Tools Overview

Support from Machinery and
Equipment Startup to Maintenance
Support Tool Drive\Vizard

Simply connect the drive to a computer with a USB cable to centrally manage the parameters.
You can use the oscilloscope function to monitor operations and assist with maintenance.

Connectible immediately
in a factory setting

Simple Connection

* Connect using a commercially-available
USB cable (Mini B to Type A)

* Connect even when no power is supplied
to the drive

USB connection

Simple Adjustment o m—

i ™ g &
* Read/write drive parameters ——'_—--"- =
« Auto-Tuning £ R . =
: : - ] e
* Visual monitor that is easy to understand S Y e T
at a glance b e i =

i

Easy Maintenance Easy Fault Analysis

* Use the drive monitor to confirm the * Displays the saved data on a microSD card

status of the machinery as a waveform

- Output frequency (Motor Rotation Speed) * Displays the drive monitor data as a graph

- Load Current * Displays the I/0 terminal status

. Output voltage * Displays the fault history
e =

- Power consumption e
EEsA SS9 of. 38

-Torque = ok BT 3 e

- Hours of operation X m
e -

- Maintenance period
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Tools Overview

Customize the Drive
to Suit Your Needs

Programming Tool Drive\\VorkskE/

By combining the sensor signal, drive command, and internal monitor input signal with the arithmetic functions (function block)
of the drive, the added value can be improved since costs are reduced as a result of adding a predictive failure detection
function and integrating peripheral devices.

Sensor signal L : " . :
4 arithmetic ~ Logical Condition  Fixed value of machine

operations operations  Timer  Register branch value

( Increased added

Command

(Reduced system cost)

Protection of
technical information

Contact signal

Internal monitoring

Flexible customization

Other Features

- Easy program copying: Use the LCD keypad to copy the program and write data to another GA700.
- Simulation function: Check program operations even without using a drive.

Application Examples

. . Use the AC Drive’s functions instead Significantly reduce the
Detgcr:tdr:tic;ihc:p;dl;arl]lure of sensor signals to enhance the | number of peripheral devices
functions of the machine and sensors

e

Compressor Vibration sensor Power sensor Air flow sensor Vibration sensor Air flow sensor
* Belt damage on conveyor * Constant pressure control of pump * Impact stop function
* Filter clogging of fan * Constant air flow control of fan *Repetitive starts and stops
*Liquid return in compressor * Optimum temperature control * Forward/reverse run
* Air entrainment in pump * Multiple pump control * Simple positioning control
* Dancer tension control * Load unbalance detection

Contact Yaskawa for details on other solutions.
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Tools Overview

Use a Smartphone to Adjust the
Drive and Perform Maintenance

smartphone App Drive\Wizard Mobile
Wireless Access with a Smartphone

By installing a Bluetooth integrated keypad (option) to the panel surface, you can remotely access the

drive with a smartphone.
Edit parameters, perform operations and check monitored data in real-time.

* Monitor the operation status
* Stop operation and perform tuning
* Check fault history and parameter settings

.
L i

Bluetooth LCD Keypad

Wireless
Access

€3 Bluetooth

g
5
-
8
§ .

) B — ——

[: B =]/
. [N}
ﬂ.::z%.

|
) S :@
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Web Product Management Service YASKAV\/A Drive C|OUd

Efficient Production Management via the Cloud

By registering the machinery and equipment data or the parameters to a dedicated customer page,
you can efficiently perform maintenance of machinery and equipment.

Read

“

ave

GA700

= (High Performance Vector Control)

OC Overcurrent

Acceleration time is
too short.
Possible Solutions

Increase the
acceleration time.

.’\

YASKAWA Drive Cloud

Troubleshooting Screen When an Error Occurs

Users can check details on errors and information on
troubleshooting on the screen and quickly recover the drive
without using a manual.

Download on the / GET ITON )
< App Store [l P* Google Play |

Download DriveWizard Mobile for free from the App Store or Google Play.
You can also use hyper-links on Yaskawa's product and technical information website
(http://www.e-mechatronics.com) to access the App Store and Google Play.
Note: Apple and the Apple logo are trademarks of Apple Inc., registered in the U.S. and
other countries.
App Store is a service mark of Apple Inc.
Google Play and the Google Play logo are trademarks of Google LLC.
The “iOS” trademark is used based on the license from Cisco Systems, Inc., USA.
QR Code is a registered trademark of DENSO WAVE INCORPORATED.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.
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o

Product Lineup

Three-Phase 200 V Class Three-Phase 400 V Class

Catalog Code Catalog Code Catalog Code Catalog Code
GA70A! Output GA70A! GA70A! Output (CTVAV .\ Output
04 | 2004 | s2A | 4002 | 18A |
075 | 2006 | s5a | 2004 | s5A | 4004 | 34 | 4002 | 21A |
11| 2008 | 69A | 2006 | 6A
15 | 2010 | 8A | 2008 | 8a | 4005 | 48A | 4004 | 41A |
22 | 2012 | 1A | 2010 | 96A | 4007 | 55A | 4005 | 54A |
3 | 2018 | 14a | 2012 | 1224 | 4009 | 72A | 4007 | 714 |
37 | 2021 | 1754 | 2018 | 1754 | 4012 | 92A | 4009 | 89A |
55 | 2030 | 25A | 2021 | 21a | 4018 | 148A | 4012 | 1194 |
75 | 2042 | s3a | 2030 | s0A | 4023 | 18A | 4018 | 1754 |
1| 2056 | a7A | 2042 | 42A | 4031 | 24A | 4023 | 23.4A |
15 | 2070 | 60A | 2056 | s6A | 4038 | s1a | 4031 | s1a |
185 | 2082 | 75A | 2070 | 70A | 4044 | s9A | 4038 | ssA |
22 | 2110 | ssA | 2082 | s2A | 4060 | 45A | 4044 | 44an |
30 | 2138 | 115A | 2110 | 110A | 4075 | 60A | 4060 | 596A |
37 | 2169 | 145A | 2138 | 138A | 4089 | 75A | 4075 | 7494 |
45 | 2211 | 180A | 2169 | 169A | 4103 | o1A | 4089 | 8924 |
55 | 2257 | 215A | 2211 | 211A | 4140 | 112A | 4103 | 103A |
75 | 2313 | 283A | 2257 | 2574 | 4168 | 150A | 4140 | 140A |
9 | 2360 | 346A | 2313 | 313A | 4208 | 180A | 4168 | 168A |
110 | 2415 | 415A | 2360 | 360A | 4250 | 216A | 4208 | 208A |
132 | 4296 | 260A | 4250 | 250A |
160 4371 | s04A | 4296 | 2064 |
200 | 4389 | 371A | 4371 | a71A |
220 4453 | 414 | 4389 | 389A |
250 4568 | 4534 | 4453 | 4534 |
315_| 4675 | 605A | 4568 | se8A |
355 4726 642 A ‘ 4675 | 675A |
400 | 4810 726 A ‘ 4726 726 A ‘
450 | 4930 810 A ‘ 4810 810 A ‘
500 4930 930 A ‘
560 | 4H12 1090 A ‘
630 4H12 1200 A ‘

Note: The GA70A 4726 to GA70A 4H12 are under development.
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Model Number

Product Lineup

Drives can be customized according to your specifications.

~
o)
(o]
- - Ke)
CIPR- GA7T0 A 2 004 A B A A C AAAAA 23
T Tt rrrrornrnrororT 22
1 2 3 4 5 6 7 8 9 10 11 12 13 14 § %
= (&)
4  Product series Option card (connector CN5-A) § 3
- GA700 series - A: No option card (Standard) 2
,  Region code . D Al-A3 (Apglog Input) -
- A Japan - E: DI-A3 (D|g|ta}l Input)
- F: SI-C3 (CC-Link) s
Input power supply voltage + G: SI-ET3 (MECHATROLINK-II) bS]
3 - 2: 3-Phase AC 200 V Class - H: SI-N3 (DeviceNet) 5
- 4: 3-Phase AC 400 V Class 10" . J: 5I-P3 (PROFIBUS-DP) @
4 Output Gurrent*' - K: SI-T3 (MECHATROLINK-I) 3
- - M: SI-S3 (CANopen) =
EM_C noise filter ) - N: SI-ES3 (EtherCAT)
5 A._ No internal EMC filter (Stangard) + P: SI-EM3 (Modbus TCP/IP)
- B! Internal category C3 EMC filter - R: SI-EN3 (EtherNet/IP)
- C! Internal category C2 EMC filter*2 - S: SI-EP3 (PROFINET)

Standard

Connection Diagram ~ Specifications

Protection Design

6 - B: IP20/UL Open Type Option card (connector CN5-B)

+ A: No option card (Standard)

° 7 (FEOUIL 752 § B . B: AO-A3 (Analog Monitor)
Environmental specification - C: DO-A3 (Digital Output)
- A: Standard

Option card (connector CN5-C)

- A: No option card (Standard)

- U: PG-B3 (Complementary Type PG)

- V: PG-X3 (Motor PG Feedback Line Driver Interface)

- W: PG-F3 (encoder interface (for Endat and HIPERFACE))

- K: Gas-resistant

+ M: Humidity-resistant and dust-resistant

+ N: Oil-resistant 12
7 - P: Humidity-resistant, dust-resistant, and vibration-resistant

+ R: Gas-resistant and vibration-resistant

Standard

. S: Vibration-resistant - Y: PG-RT3 (Motor Feedback Resolver TS2640N321E64 Interface) o
- T: Qil-resistant and vibration-resistant Keypad ? =
Note: Drives with these specifications do not guarantee complete - A: LCD keypad (Standard)* = _8
protection for the environmental conditions indicated. B e e e [e e A '?1_3 .g
8  Design revision order 13 - D: Bluetooth LCD Keypad*? &
_— . - E: Bluetooth LCD Keypad (humidity-resistant and dust-resistant)*3
Control circuit terminal board - F: LED keypad*®
9 - A: Relay output/screw clamp terminal board type e e i . 1)
- C: Photocoupler output/screw clamp terminal board type (Standard) S L bz sl eslsian avd elsoic st é
%k 1: Indicates the rated output current of the Normal Duty rating rounded off to 14 'Szg(;ili:ggrlécatlons é
the nearest whole number. Refer to Rated Output Current column on page ' 5

24 for detailed values. =% (Rl iEEEnEY

*k2: Under development

k3! A separate cable must be purchased to connect the drive and the keypad.
Refer to Keypad Extension Cable on page 72 for more details.

k4: This model is subject to export regulations. Contact Yaskawa for more
information.

Fully-Enclosed
Design and Drive
Watt Loss Data

Catalog Code

Peripheral Devices
and Options

GA70 A 2 004 A B A

~ ML
GA700 series T T T ]
=0
© O
25
gz
’ <
ﬂ Input power Output Current m EMC noise filter m Environmental Specifications
SRl veliEgRE Note: A No internal EMC filter A  Standard =
2  3-Phase 200V Class Indicates the rated ) &
—fe output current of the B Internal EMC filter (C3)*! K Gas g
aso 25 Normal Duty rating C  Internal EMC filter (C2)*1#2 M Humidity, dust
rounded off to the %1: CE Marking (EMC Directive) and RCM N Oil
m Region Code nearest whole number. Marking compliant model . . i @
*2: Under development P Moisture, dust, vibration g »
B Japan R  Gas, vibration 3 g
m Enclosure Type S  Vibration g E’
B IP20/UL Open Type T  Oil, vibration (]
F  IP20/UL Type 1 Note: Drives with these specifications do not

guarantee complete protection for the
environmental conditions indicated.
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Basic Instructions

Outstanding operability and quick setup

Keypad Names and Functions

@®RUN LED

Lit while the drive is operating
the motor.

®ALM LED

The drive lights up if a fault is
detected.

Flashes when minor faults,
tuning errors and operational
errors occur.

@LO/RE LED

Lit: When the keypad is
selected for Run
command and frequency
reference control
(LOCAL).

Off: When a device other than
the keypad is selected for
Run command and
frequency reference
control (REMOTE).

@LED Status Ring
The corresponding lamp
lights depending on the
operation status.

@RUN Key
Starts the drive in LOCAL mode.

®LO/RE Selection Key
Switches drive control between the
keypad (LOCAL) and an external
source (REMOTE) for the Run
command and frequency reference.

®STOP Key

Stops drive operation.

®Com port

For connecting to a PC
(DriveWizard or DriveWorksEZ), a
USB copy unit or a LCD keypad.

@QR code

Import the dedicated smartphone
application “DriveWizard Mobile”
and use it to retrieve product

YASKAWA

OF8

®@Function Keys:
F1,F2, F3

The functions of the function
key depend on the menu that
is being displayed.

The name of each function
appears in the lower half of
the display window.

(®Display Operation Keys:
LEFT Arrow Key

* Moves the cursor to the left.
e Returns to the previous
screen.

UP Arrow Key /
DOWN Arrow Key

e Scrolls up to display the
next item.

e Scrolls down to display the
previous item.

e Selects parameter numbers.

¢ Increments setting values.

e Decrements setting values.

RIGHT Arrow (RESET) Key

* Moves the cursor to the right.

e Proceeds to the next screen.

® Resets the drive to clear a
fault.

e Used as the start key in
Auto-Tuning Mode.

ENTER Key

¢ Inputs parameter numbers
and setting values. Press to
enter values, edit
parameters and set the
control mode.

e Switches between displays
with selection of menu
items.

Note: QR code is a registered

¢ , trademark of DENSO WAVE

information. INCORPORATED.
Keypad LED

Indicator LED Lit Flashing Flashing Quickly OFF

Motor running.

=
RUN

* The motor is performing

ramp to stop.

* The Run command was

inputted when the

frequency reference was

0 Hz

» With a Run command inputted from an external command when the Run

Drive is stopped.

command source was in LOCAL, the Run command source switched to REMOTE.

inputted from an external command.

« An emergency stop command has been inputted.

« When the drive was not in the Drive Ready (READY) state, a Run command was

« The Safe Disable input function was running and the drive output was shut off.
« When the Run command source was REMOTE, the STOP key on the keypad was

pressed and the motor was stopped.

« The power supply for the drive is tumed on when the Run command is inputted

from an external source.

A fault was detected.

* Minor fault was detected.

« Operation error was detected.
« Auto-Tuning was detected.

Normal operation

ALM
Sets the Run
command source to

the keypad (LOCAL).

Sets the Run command
source to a non-keypad
external command (REMOTE).

How the RUN LED works:

Drive output frequency

o Yo--

Frequency reference

RUN LED

during stop LY

STOP |

6 Hz!
0Hz =

OFF Lit
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LED Status Ring

B

e A DC injection braking command is input via a multi-function digital input
terminal while the drive is stopped.

° g
LED Status Ring State Content
ALM/ERR Lit The drive detected a fault.
The drive has detected:
ﬁ 4(4’/«;3 * An error
” Flashing * An oPE
e An error during Auto-Tuning.
W Note: If the drive detects a fault and an error at the same time, this LED will
be lit to indicate the fault.
OFF The drive is in normal operation. There are no alarms of faults present.
Ready Lit The drive is operating or is ready for operation.
. When the drive is in STo [Safe Torque Off]l mode. The drive is in STo [Safe
7 Flashing
ﬁ 44%% Torque Off] mode.
E e The drive detected a fault.
OFF e There is no fault and the drive received an operation command, but the
\’?ea“/ drive cannot operate (such as when in Programming Mode, or when is
flashing).
RUN Lit The drive is in regular operation.
e The drive is decelerating to stop.
f A e The drive was issued a Run command and the frequency reference is 0
Q> f%_}) Flashing Hz.

Flashing Quickly

e Entering a Run command via the input terminals, then switching to
REMOTE while the drive is set to LOCAL.

¢ Entering a Run command via the input terminals when the drive is not in
Drive Mode.

e Entering a Fast Stop command.

e The safety function shuts off the drive output.

e Pushing STOP on the keypad while the drive is running in REMOTE mode.

e Setting b1-17 = 0 [Run Command at Power Up = Accept existing RUN
command] and powering up the drive while the Run command is active.

OFF

The motor is stopped.

Product Lineup

Model Number /
Catalog Code

1)
5
D=
[2R3]
T 5
(1]
@
£

Application  Peripheral Devices Fully-Enclosed . : Terminal Standard Standard )
Notes and Options Dﬁi&%’[?;‘gga”tvj Dimensions  gpecifications  Connection Diagram ~ Specifications  Viode! Selection

Warranty

Global Service
Network
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28

Basic Instructions (continued)

Note:

Turn the power on

10:00 FWD Rdy Home
Freq Reference (Al) 0 00

pi-01 Wz V.UU]
vtz 0,00
0,00
J0G Menu FWD/REV
Home

pad Example

¢ Energizing the drive with factory defaults will display the initial start-up
screen. Press F2 Key (Home) to display the HOME screen.
—To prevent the drive from displaying the initial start-up screen, Select [No]
from the [Show Initial Setup Screen] setting.

® Press Left Arrow Key from the Home screen to display the monitors.

¢ When U1-01 [Freq. Reference] is displayed on the Home screen in
LOCAL mode, press ENTER Key to change parameter d1-01 [Frequency
Reference].

* The keypad will display [Rdy] when the drive is in Drive Mode and ready
to accept a Run command.
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10:00 FWD  Rdy Menu 10:00 FWD Rdy Monitor
[SlMonitors Standard Monitor » o)
@ Parameters 4-’ ICustom Monitor o
& User Custom Parameters Bar Graph o
Ty Parameter Backup/Restore —l Analog Gauge E
A Modified Param / Fault Log C——
& Auto-Tuning (0]
Home Back Home E
10:00 FWD Menu 10:00 FWD parameters
&3 Monitors A Initialization Parameters »
Jzdlparameters b Application
@ User Custom Parameters > C Tuning
Ty Parameter Backup/Restore d References
A Modified Param / Fault Log G—— E Motor Parameters
& Auto-Tuning F Options
Home Back Home
10:00 FwD Menu 10:00 FWD Parameters
L3 Monitors Application Preset
& Parameters A1-06 0 (0)
[2@user Custom Parameters 4 > Control Method Selection
ﬂJ} Parameter Backup/Restore p1-02 0
A Modified param / Fault Log G— Frequency Reference Selection 1
€ Auto-Tuning F1 b1-01 1 1
Home - Back Home
10:00 FWD Menu [10:00 FWD Backup
3 Monitors Select Items to Backup/Restore
& Parameters Standard Parameters »
@ User Custom Parameters > Standard + DWEZ Parameters
jiMParameter Backup/Restore )
A Modified param / Fault Log —
4 Auto-Tuning
Home Back Home
vt ©
10:00 FWD Menu 10:00 FWD History -8
Cd Monitors [{0MModified Parameters »
& Parameters A Fault Log E
@ User Custom Parameters ' E
fy parameter Backup/Restore <
YiQModified Param / Fault Log )| C— =
4@ Auto-Tuning F1 D
Home Back Home e
\a -
10:00 FWD Menu 10:00 FWD Auto Tuning|
& Parameters Select Auto-Tuning mode
& User Custom Parameters
y parameter Backup/Restore 5 Motor Parameter Tuning »
A Modified Param / Fault Log
E=JAuto-Tuning ) C——
< Initial Setup
v
Home Back Home
10:00 FWD Menu 10:00 FWD Init Setup
@ User Custom Parameters =l anguage Selection »
Iy parameter Backup/Restore (@ Set Date/Time
A Modified param / Fault Log > < Setup wizard
& Auto-Tuning “? Show Initial Setup Screen
= N e——
F1
- Back Home
10:00 FWD Menu 10:00 FWD Tools
& User Custom Parameters Data Log »
1]11 Parameter Backup/Restore Backlight
A Modified Param / Fault Log > prive Information
4 Auto-Tuning
C—
F1
- Back Home Setup

® The drive will not accept a Run command while in Programming Mode.

Set b1-08 [Run Command Select in PRG Mode] to accept or reject a Run
command from an external source while in Programming Mode.

-Set b1-08 = 0 [Do not accept RUN at Programming] (default) to reject
the Run command from an external source while in Programming Mode.
-Set b1-08 = 1 [Accept RUN while Programming] to accept the Run
command from an external source while in Programming Mode.

-Set b1-08 = 2 [Allow Programming only at Stop] to block changes from
Drive Mode to Programming Mode while the drive is in operation.



Model Selection

Optimizing Control for Each Application

GA700 offers two separate performance ratings: Heavy Duty and Normal Duty.
Heavy Duty is capable of creating more powerful torque, while Normal Duty allows the drive to operate a larger motor.

Difference between load ratings:

Heavy Duty Rating Normal Duty Rating
Parameter settings C6-01=0 (default) C6-01=1

Overload tolerance 150% 60s 110% 60s

Carrier frequency Low carrier frequency Low carrier frequency (SwingPWM) *

k: Use Swing PWM to quiet undesirable motor noise generated when operating with a low carrier frequency. Available for models less than 450 kW.

Heavy Duty Applications Normal Duty Applications

® Applications @ Applications

.

Conveyor

i L ¢

Compressor

S ’&\
*
§ ==
g \ 4
Hoist, Crane HVAC Fan
Machine Tool

Pump

Extruder Punching Press

@® Selecting a Drive @® Selecting a Drive
For a conveyor application using an 11 kW motor, select For a fan application using a 11 kW motor, select
GA70A2056 and set it for Heavy Duty performance (C6- GA70A2042 and set it for Normal Duty performance
01=0: default). (C6-01=1).
Catalog code: GA70A2056 Catalog code: GA70A2042
Heavy Duty : 11 kW 11 kW Conveyor Normal Duty : 11 kW 11 kW Fan
O
\Ys,
=
-

Model Number / f
Catalog Code Product Lineup

Basic
Instructions

c
°
=
(6]
2
[}
%]
©
°
o
=

Application Peripheral Devices T ully-Enclosed ) . Terminal Standard Standard
Notes and Options Dﬁj‘g",_g';;’é’g't‘;e Dimensions Specifications  Connection Diagram ~ Specifications

Warranty

Global Service
Network
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Standard Specifications

Parameter C6-01 sets the drive for Heavy Duty (default) or Normal Duty performance.

200V Class HD: Heavy Duty, ND: Normal Duty
I )3 e o T
Max. Applicable 0.4 0.75 15 22 BB | 78 15 185 22 37 45 55 75 110
Motor Capacity*! ND 075 141 1 5 22 3 3 7 5 5 75 11 15 185 22 30 37 45 55 75 90 110 -
Input Rated Input A HD 36 48 6.7 89 127 17 207 30 403 582 784 96 82 111 136 164 200 271 324 394
Current ND 48 6.7 89 127 17 207 30 403 52 784 96 114 111 136 164 200 271 324 394 -—
Rated Output A HD 32 5 69 8 11 14 175 25 33 47 60 75 88 115 145 180 215 283 346 415
Current ND 35 6 8 96 122 175 21 30 42 56 70 82 110 138 169 211 257 313 360 —
- HD Rating: 150% of rated output current for 60 s
Overload Tolerance - ND Rating: 110% of rated output current for 60 s

Note: Derating may be required for applications that start and stop frequently.
Derating the output current enables a

Output Derating the output current enables a maximum of 15 kHz to be set. maximum of 10 kHz to be set.
Carrier Frequency (Derating the output current is not necessary for an ND rating of 2 kHz and an HD (Derating the output current is not
rating up to 8 kHz.) necessary for an ND rating of 2 kHz
and an HD rating up to 5 kHz.)
Max. Output Three-phase 200 to 240 V
Voltage Note: The maximum output voltage is proportional to the input voltage.
Max. Output 590 Hz
Frequency The frequencies that can be set vary depending on the control mode used.
Measures
for DC Reactor External options Built-in
Harmonics
Braklr_]g Braking Transistor Built-in External options
Function
EMC filter E'\NASI fsllsgr_3 c2/C3 Internal (factory option)
Rated Voltage/ - Three-phase AC power supply 200 V to 240 V 50/60 Hz
Rated Frequency - DC power supply 270 V to 340 V
ﬁlllowabI.e Voltage -15% to 10%
uctuation
HEE Allowable Frequency
Al . 5%
uctuation
Power KVA HD 15 20 28 37 563 71 86 125 16.8 242 32.6 39.9 341 46.1 56.5 68.2 83.1 113 135 164
Supply*? ND 20 28 37 53 71 86 125 16.8 216 32.6 399 474 46.1 565 682 83.1 113 135 164 -—

*k1: The rated output current of the drive output amps should be equal to or greater than the motor rated current.
*k2: Rated input capacity is calculated with a power line voltage of 240 V.
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Product Lineup

~
400V Class HD: Heavy Duty, ND: Normal Duty E%
Catalo Code EO
e L L L L Lo Lo Lo [ e L Lo L
Max. Applicable 0.75 2.2 3.7 11 15 18.5 22 37 45 g %
Motor Capacity*! 0.75 15 2 2 3.0 3 7 5.5 7 5 11 15 18.5 22 30 37 45 55 § o
Input Rated Input A HD 1.9 3.5 4.7 6.7 8.9 117 158 212 306 413 505 431 583 715 865
Current ND 25 4.7 6.7 8.9 117 1568 212 306 413 505 59.7 583 715 865 105 ®
Rated Output A HD 1.8 3.4 4.8 5.5 7.2 9.2 14.8 18 24 31 39 45 60 75 91 o8
Current ND 21 41 5.4 71 8.9 119 175 234 31 38 44 596 749 89.2 103 8S
- HD Rating: 150% of rated output current for 60 s @ ‘E
Overload Tolerance - ND Rating: 110% of rated output current for 60 s =
Note: Derating may be required for applications that start and stop frequently.
Output Cari Derating the output current enables a maximum of 15 kHz to be set. ‘5
Sl (DTS (Derating the output t is not f ND rating of 2 kHz and an HD rating up to 8 kHz.) °©
g the output current is not necessary for an g g up 8
Three-phase 380 to 480 V ©
b, QU Note: 'I?he maximum output voltage is proportional to the input voltage. %
Max. Output 590 Hz 5
Frequency The frequencies that can be set vary depending on the control mode used. =
Measurgs e DC Reactor External options Built-in 2]
Harmonics =5
El:?lt(:lt?gn Braking Transistor Built-in g ::g
. +—= O
EMC filter EM& gl(t)gr-S c2/C3 Internal (factory option) 2 :/3).
Rated Voltage/ + Three-phase AC power supply 380 V to 480 V 50/60 Hz
Rated Frequency - DC power supply 513 V to 679 V §
AIIowab!e Voltage 15% t0 10% T B
Fluctuation S
[P Allowable Frequency +59 AE
Fluctuation -0 s
Power KVA HD 1.5 2.8 3.7 5.3 71 9.3 13 17 24 33 40 34 46 57 69 ©
Supply*2 ND 2.0 3.7 5.3 71 9.3 13 17 24 33 40 48 46 57 69 84

Catalog Code

Terminal
Specifications

Max. Applicable KW HD »

Motor Capacity*! 75 1 1 0 1 32 1 60 200 220 250 31 5 55 5

Input Rated Input A HD 105 142 170 207 248 300 373 410 465 584 2
Current ND 142 170 207 248 300 373 410 465 584 657 OE)
Rated Output A HD 112 150 180 216 260 304 371 414 453 605 a
Current ND 140 168 208 250 296 371 389 453 568 675

Output

Overload Tolerance

Carrier Frequency

Max. Output Voltage

- HD Rating: 150% of rated output current for 60 s
- ND Rating: 110% of rated output current for 60 s
Note: Derating may be required for applications that start and stop frequently.

Derating the output current

Derating the output current enables a maximum of 10 kHz to be
set. 5 kHz to be set.
(Derating the output current is not necessary for an ND rating of
2 kHz and an HD rating up to 5 kHz.)

rating up to 2 kHz)
Three-phase 380 to 480 V
Note: The maximum output voltage is proportional to the input voltage.

enables a maximum of

(Derating the output current
is unnecessary for ND/HD

Fully-Enclosed
Design and Drive
Watt Loss Data

Peripheral Devices
and Options

Max. Output 590 Hz
Frequency The frequencies that can be set vary depending on the control mode used.
Measurgs [t DC Reactor Built-in
Harmonics 5
Braklrjg Braking Transistor Built-in External options § E
Function 2 2
) EMC filter . [}
EMC filter EN61800-3, C2/C3 Internal (factory option) <
Rated Voltage/ + Three-phase AC power supply 380 V to 480 V 50/60 Hz
Rated Frequency - DC power supply 513 V to 679 V
Allowable Voltage =
S Fluctuation =185 o 107 §
Allowable Frequency o &
Fluctuation = =
Power KVA HD 84 113 136 165 198 239 297 327 370 465
Supply*? ND 113 136 165 198 239 297 327 370 465 523

*k1: The rated output current of the drive output amps should be equal to or greater than the motor rated current.
*k2: Rated input capacity is calculated with a power line voltage of 480 V.
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Standard Specifications

Common Specifications
.  _____m ! Specificaos |

The following controls are selected by parameters.
- V/f Control
- Closed Loop V/f Control
- Open Loop Vector Control
- Closed Loop Vector Control
Control Method + Advanced Open Loop Vector Control
+ Open Loop Vector Control for PM
+ Advanced Open Loop Vector Control for PM
- Closed Loop Vector Control for PM
+ EZ Open Loop Vector Control

- Advanced Open Loop Vector Control, EZ Open Loop Vector Control: 120 Hz

- Closed Loop V/f Control, Closed Loop Vector Control, Advanced Open Loop Vector Control for PM, Closed Loop Vector
Control for PM: 400 Hz

- V/f Control, Open Loop Vector Control, Open Loop Vector Control for PM: 590 Hz

Maximum Output Frequency

Frequency Accuracy Digital reference: within £0.01% of the max. output frequency (-10°C to +40°C)

(Temperature Fluctuation) Analog reference: within£0.1% of the max. output frequency (25°C+10°C)

Frequency Setting Digital reference: 0.01 Hz

Resolution Analog reference: 1/2048 of the maximum output frequency setting (11 bit plus sign)

Output Frequency

Resolution L) [z

Frequency Setting Main frequency reference: -10 to +10 Vdc, 0 to 10 Vdc (20 kQ2), 4 to 20 mA (250 Q2), 0 to 20 mA (250 Q)
Resolution Main speed reference : Pulse train input (max. 32 kHz)

- V/f Control: 150%/3 Hz
- Closed Loop V/f Control: 150%/3 Hz
- Open Loop Vector Control: 200%/0.3 Hz*1
+ Closed Loop Vector Control: 200%/0 min-1%*1
+ Advanced Open Loop Vector Control: 200%/0.3 Hz*!
- Open Loop Vector Control for PM: 100%/5% speed
Starting Torque - Advanced Open Loop Vector Control for PM: 200%/0 min-1*1
- Closed Loop Vector Control for PM: 200%/0 min-1*1
+ EZ Open Loop Vector Control: 100%/1% speed

Note: To achieve specifications listed for Advanced Open Loop Vector Control for PM;
Set n8-57 to 1 (High frequency injection is enabled), and perform Rotational Auto-Tuning to drive a non-Yaskawa PM
motor.

- V/f Control 1:40

- Closed Loop V/f Control 1:40

+ Open Loop Vector Control 1:200

- Closed Loop Vector Control 1:1500

- Advanced Open Loop Vector Control 1:200

- Open Loop Vector Control for PM 1:20

+ Advanced Open Loop Vector Control for PM 1:100
Speed Control Range - Closed Loop Vector Control for PM 1:1500

+ EZ Open Loop Vector Control 1:100

Control Characteristics

Note: 1. To achieve specifications listed for Advanced Open Loop Vector Control for PM;
Set n8-57 to 1 (High frequency injection is enabled), and perform Rotational Auto-Tuning to drive a non-Yaskawa PM
motor.
2. Advanced Open Loop Vector Control for PM 1:100 is valid in the momentary operation region.
When using the motor continuously, it is necessary to consider the capacity of the GA700 and the motor.

Zero Speed Control Possible in Closed Loop Vector Control, Advanced Open Loop Vector Control for PM, and Closed Loop Vector Control for PM.
Parameter settings allow separate limits in four quadrants in Open Loop Vector Control, Closed Loop Vector Control,
Torque Limit Advanced Open Loop Vector Control, Advanced Open Loop Vector Control for PM, Closed Loop Vector Control for PM, and

EZ Open Loop Vector Control.

0.0 s t0 6000.0 s
The drive allows four selectable combinations of independent acceleration and deceleration settings.

Approx. 20%
Approx. 125% with a dynamic braking option
+ Short-time average deceleration torque
Motor capacity 0.4/0.75 kW: over 100%
Motor capacity 1.5 kW: over 50%
Motors 2.2 kW and larger: over 20%, Overexcitation Braking / High Slip Braking allow for approx. 40%
+ Continuous regenerative torque: Approx. 20%. Dynamic braking option allows for approx. 125%, 10% ED, 10 s

Accel/Decel Time

Brakingiiorgle Note: 1. Catalog codes GA70[12004 to 2138 and 4002 to 4168 have a built-in braking transistor.

2. Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when using a regenerative converter, regenerative unit,
braking unit, braking resistor, or braking resistor unit. The drive could possibly not stop within the specified
deceleration time when L3-04 = 1 [General Purposel(default).

3. Short-time deceleration torque refers to the torque required to decelerate the motor (uncoupled from the load) from
the rated speed to zero. Actual specifications may vary depending on motor characteristics.

4. Continuous regenerative torque and short-time deceleration torque for motors 2.2 kW and larger vary depending on
motor characteristics.

V/f Characteristics Select from 15 predefined V/f patterns, or a user-set V/f pattern.

Torque Control, Droop Control, Speed/Torque Control switch, Feed Forward Control, Zero Servo Control, Momentary Power
Loss Ride-Thru, Speed Search, Overtorque detection, torque limit, 17 Step Speed (max.), accel/decel switch, S-curve accel/
decel, 3-wire sequence, Auto-Tuning (rotational, stationary), Dwell, cooling fan on/off switch, slip compensation, torque
compensation, Frequency Jump, Upper/lower limits for frequency reference, DC Injection Braking at start and stop,
Overexcitation Deceleration, High Slip Braking, PID control (with Sleep function), Energy Saving Control, MEMOBUS/Modbus
(RTU mode) Communications (RS-485/422, max. 115.2 kbps), Fault Restart, Application Presets, DriveWorksEZ (customized
functions), Parameter Backup Function, Online Tuning, KEB, Overexcitation Deceleration, Inertia Tuning and ASR Tuning,
Overvoltage Suppression, High Frequency Injection, etc.

Main Control Functions
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Product Lineup

[ _tem | Specifications

Motor Protection Motor overheat protection based on output current
yrggi'ﬁ?gy Overcurrent Drive stops when output current exceeds 200% *2 of the HD output current.

~
5
Q95

go
z8
TS
O

9
=

Drive stops after 60 s at 150% of rated HD output current and at 110% of rated ND output current.
Overload Protection Note: The drive may trigger the overload protection function at 150% of the drive rated output in under 60 s if the output
frequency is less than 6 Hz.

[
q 200 V class: Stops when DC bus exceeds approx. 410 V =
Overvoltage Protection 400 V class: Stops when DC bus exceeds approx. 820 V % '%
; 200 V class: Stops when DC bus falls below approx. 190 V - 2
§ Undervoltage Protection 400 V class: Stops when DC bus falls below approx. 380 V B
‘g Stops when power loss is longer than approximately (15 ms (default setting). )
5 Continues operation if power loss is shorter than 2 s (depending on parameter settings).
"'é mgr;%rmry oveies: Note: 1. Stop time may be shortened depending on the load and motor speed. ‘5
o 2. Continuous operation time varies by drive capacity. Catalog codes 2004 to 2056 and 4002 to 4031 require a °
‘g Momentary Power Loss Recovery Unit to continue operation through a 2 s power loss. %
5 Heatsink Overheat ) €N
a Protection Thermistor g
i - <]
E:gre";% OF:]eS'Stance Overheat Overheat sensor for braking resistor (optional ERF type, 3% ED) b
Stall Prevention Stall prevention during acceleration/deceleration and constant speed operation @
Protection by electronic circuit 1
Note: Protection may not be provided under the following conditions as the motor & &
Ground Fault Protection windings are grounded internally during run: SE
Low resistance to ground from the motor cable or terminal block. o8
Drive already has a short-circuit when the power is turned on. (%
Charge LED Charge LED remains lit until DC bus has fallen below approx. 50 V
Indoors g
Area of Use + Chemical gas: IEC60721-3-3: 3 C2 -8
- Solid particle: IEC60721-3-3: 3 S2 52
Power Supply Overcurrent Category Il § ‘%
IP20/UL Open Type: -10°C to +50°C s
IP20/UL Type 1: -10°C to +40°C o
- Do not use the drive in a location where the temperature changes suddenly to improve the drive reliability. . »
Ambient Temperature . \F/)ve?;r;tgzt?gwgefhe drive in an enclosure, use a cooling fan or air conditioner to keep the internal air temperature in the . _5
+ Do not let the drive freeze. E S
- To install IP20/UL Open Type drives in areas with ambient temperatures = 60°C, derate the output current. 55
= - To install IP20/UL Type 1 drives in areas with ambient temperatures = 50°C, derate the output current. ]
g Humidity 95% RH or less (no condensation) @
_é Storage Temperature Short-term temperature during transportation is -20°C to +70° C »
E Pollution degree 2 or less 5
Install the drive in an area without: @
- Oil mist, corrosive or flammable gas, or dust [}
+ Metal powder, oil, water, or other unwanted materials £
Surrounding Area + Radioactive materials or flammable materials, including wood o
+ Harmful gas or fluids
- Salt 0y
- Direct sunlight EE 5
Keep wood or other flammable materials away from the drive. %Ufﬁ
Altitude 1000 m or less* 588
- 10 Hz to 20 Hz, 1 G (9.8 m/s?) =25
Shock - 20 Hz to 55 Hz, Catalog code GA70A2004 to 2211, 4002 to 4168: 0.6 G (5.9 m/s?), Lg=
Catalog code GA70A2257 to 2415, 4208 to 4675: 0.2 G (2.0 m/s?)
- UL61800-5-1 3
- EN61800-3:2004+A1:2012 s
+ IEC/EN61800-5-1 [=} %
+ Two Safe Disable inputs and 1EDM output according to ISO/EN13849-1 Cat.3 PLe, IEC/EN61508 SIL3 [ ¥e)
Note: Used by setting functions to multi-function digital output terminals. .g‘g
- RCM*4 = ©
. EAC*4 d‘f
Standards Compliance - CSA*4
[Ship Classification Standards] =
. NK*4 g "
- DNV GL** 3£
. LR*4 :Q§
- ABS*4 [o)
- BV*4 <
. KR*A
. . IP20/UL Open Type, IP20/UL Type 1
oicetenluesion Note: Install a UL Type 1 kit on an IP20/UL Open Type drive to convert the drive to IP20/UL Type 1. =
%k1: Increase the drive and motor capacities. E
k2: 200% is the target value. The value varies depending on the capacity. §

%k 3: Altitudes over 1000 m and up to 4000 m are possible by derating the output current by 1% for every 100 m.
Contact a Yaskawa representative or salesperson for more information.
k4: Planning
Note: 1. Perform Rotational Auto-Tuning to achieve specifications listed for Open Loop Vector Control and Advanced Open Loop Vector Control.
2. Install the drive in an environment matching the specifications in the table above for optimum performance life.

Global Service
Network
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Standard Connection Diagram

@ Standard Connection Diagram
Multi-Function Photocoupler Output Type C (Standard)

o DC reactor (option) %3 *8
oM CCB Uomv v oXk4 Braking resistor » FU |
1 \Jumpeﬁ 1’ F::J" (OptIOI"I) 1 FV
ELCB (MCCB) y;c I— o Fuse A b XS, KO, KT t L,;C lin
R—— . =R 42 41 - Bl B an
S—= > =—os2 T Y
Three-phase - T3 V/T2 \YV >@
power supply i 3
sy © ®
z
iy Sl o ol I
! w% ON | Option Card Ground )
" | AC Drive Fault Contact Output ! Connector
i | Braking resistor unit MC !
''| Thermal reI%rlp contact |
! L 2‘ | MA| y Fault relay output
| AC Drive Fault Contact Output TRX ! “ME] } 250 Vac, max. 1 A
! | E i 30 Vdc, max. 1 A
L MCMA ; Comm. ? DIP Switch 54 aumper8S MC} J (min. 5 Vdc, 10 mA)
1 | Circuit | A3 Analog/PTC najog monitor ) i
777777777777777777777777777777777 Input Sel [Al] Volt./Curr. Multi-function relay output
Fault relay Forward Run /Stop | |81 @ Selection [V] M1/  [During Run]
contact o M2 250 Vac, max. 1 A
Reverse Run/Stop 1 ' |s2 @ Al BJPTC Telel 30 Vdc, max. 1 A
N Dip Switch S1-1 to 3 JEEJV (min. 5 Vdc, 10 mA)
External fault (! |s3 @ Volt/Curr. Set %o o
[ [ | . .
Mult . T ALV ] (Grraion @I}zsov@,max.m
Multi-function ulti-speed step1 |, |S5 Al[VEo 1] 30 Vdc, max. 1 A
digital inputs ) P DIP Switch S2 (min. 5 Vdc, 10 mA)
[default setting] | JMulti-speedstep2 | 186 &@ Term. Res. ON/OFF
i
Jog speed sz i@ [OFF]
T
I ! . .
External Baseblock | i S8 @ } Pé;g;;uz;trlgg ﬁhOYOCOUpler output
L N - 48 Vdc, max. 50 mA
4,_/;,‘,/ - Multi-function photocoupler output 2
! Through mode]
External power supply L SC [ 9
output 24 Vdc, " SP, | 48 Vdc, max. 50 mA
max. 150 mA +24 Vdc %10
E @)

Pulse train input

0
|
I
|
3] 0-10Vdc |
I
|
I
|
I

|

i

o 1

2ka| 3 |

Frequency |
reference 1
4-20mA !

[

[}

[

P

0-10Vd L

24 Vdc Control
Power Input
(optional)*9, %15
24 Vdc 700 mA

MEMOBUS/Modbus{

(RTU mode) comm.
RS-485 max. 115.2 kbps

s2 Safe Disable
Safety T |nputs* 19
Switchl  |ley ™| | 777777~
Open
Safety | T 0N
controlle

|w)
@
<.
9
®
<
]
3
-
o
e

YASKAWA | YASKAWA AC Drive GA700

Vi
>ﬂi 0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q) -
oV Ei([i
-V Power supply*11 -10.5 Vdc, max. 20 mA

Shield ground terminal

[Aux. frequency referencel

RP Pulse Train Input (max. 32 kHz)
FZIMP
+V  Power supply*11 +10.5 Vdc, max. 20 mA "~aC
| |
A1 Analog Input 1312 A
[Frequency Reference] " OFEM
-10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 k) PP
0t0 20 mA (250 ©)/ 4 to 20 mA (250 0) P
A2 Analog Input 2512 Do
[Frequency Reference Bias] P
-10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 k) o
0to 20 mA (250 Q)/ 4 to 20 mA (250 ©) b
A3 Analog Input 3/PTC Inputk12, %13 | AM
|

*14 -10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 k0)

PS External Power Input 24 Vdc

””””” Termination resistor |
(1200, 1/2 W)
* DIP Switch S2%18

Catalog | KAEP C710617 00

Multi-function pulse train output
[Output frequency]
0 to 32 kHz (2.2 k)

Multi-function analog output 1316, %17
[Output frequency]
-10to +10 Vdc /0 to 10 Vdc / 4 to 20 mA

' + |
Multi-function analog output 2516, %17
[Output current]
-10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA

=+ shielded line

=2 twisted-pair shielded line
© main circuit terminal

O control circuit terminal



k1

k2:

%3:
k4

*5:

*6:

*

~

%8:

*9:

We recommend that the sequence that de-energizes the power supply be
set via the fault relay output for the drive. When using the Fault Restart
function, if L5-02 = 1 [Fault Contact at Restart Select = Always Active], the
fault signal is output during Restart Enabled and the power supply will turn
OFF. Be careful when using a cut-off sequence. The default setting for
L5-02 is 0 [Active Only when Not Restarting].

Terminals -, +1, +2, B1 and B2 are the optional connection terminals. Do
not connect an AC power supply to terminals -, +1, +2, B1, and B2. Failure
to obey can cause damage to the drive and peripheral devices.

Be sure to remove the jumper between terminals +1 and +2 when installing
a DC reactor (option).

Catalog codes GA70A2110 to 2415 and 4060 to 4675 have a built-in DC
reactor.

Be sure to set L8-55 = 0 [Internal DB Transistor Protection = Disable] when
using an optional regenerative converter, regenerative unit, or braking unit.
Leaving L8-55 = 1 [Protection Enabled] can cause rF [Braking Resistor
Fault].

Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when connecting
a regenerative converter, regenerative unit, braking unit, braking resistor, or
braking resistor unit. If L3-04 = 1 [Enabled] (default setting), the drive may
not stop within the designated deceleration time.

: When using a braking resistor (ERF type), set L8-01 =1 [3% ERF DB

Resistor Protection = Enabled] and be sure to use a sequence that shuts
the power off by using the fault relay output for the drive.

Self-cooling motors do not require the wiring for the motors with cooling
fans.

Connect a 24 V power supply to terminals PS-AC to operate the control
circuit while the main circuit power supply is OFF.

% 10: Use a wire jumper between terminals SC and SP or SC and SN to set the

multi-function digital input power supply to SINK Mode, SOURCE Mode,
or External power supply. Do not short circuit terminals SP and SN.
Failure to obey will cause damage to the drive.
- SINK Mode: Install a jumper between terminals SC and SP.
Do not short circuit terminals SC and SN. Failure to obey will cause
damage to the drive.
- SOURCE Mode: Install a jumper between terminals SC and SN.
Do not short circuit terminals SC and SP. Failure to obey will cause
damage to the drive.
+ External power supply: Remove the jumper between terminals
SC-SN and terminals SC-SP.

*1

e

k12:

%13:

k14:

%k15:

*k16:

*17:
%18:

%19:
%20:

: The output current capacity of the +V and -V terminals on the control

circuit is 20 mA. Do not install a jumper between terminals +V, -V, and AC.
Failure to obey can cause damage to the drive.

DIP switches S1-1 to S1-3 set terminals A1 to A3 for voltage or current
input. The default setting for S1-1 and S1-3 is voltage input (‘V" side). The
default setting for S1-2 is current input (‘1" side).

DIP switch S4 sets terminal A3 for analog or PTC input. Set DIP switch
S1-3 to the “V” side, and set H3-05 = 0 [Terminal A3 Signal Level Select =
0to 10 V (Lower Limit at 0)] to set terminal A3 for PTC input with DIP
switch S4.

Do not ground the control circuit terminals AC or connect them to the
drive. Failure to comply may cause malfunction or failure.

Connect the 24 V line of the 24 V control power supply input to terminal
PS, and the 0 V line to terminal AC. Do not connect reverse terminals PS
and AC. Failure to obey will cause damage to the drive.

Use multi-function analog monitor outputs with analog frequency meters,
ammeters, voltmeters, and wattmeters. Do not use monitor outputs with
feedback-type signal devices.

Jumper switch S5 sets terminal FM and AM for voltage or current output.
The default setting is voltage output (V" side).

Set DIP switch S2 to “ON” to enable the termination resistor in the last
drive in a MEMOBUS/Modbus (RTU mode) network.

Use only SOURCE Mode for Safe Disable input.

Disconnect the wire jumper between H1 and HC, and H2 and HC to use
the Safe Disable input.

Basic Model Number / .
Instructions Catalog Code Product Lineup

Model Selection

Standard

[ INEENE - Specifications
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Warranty
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Standard Connection Diagram

@® Standard Connection

Diagram

Multi-Function Digital Output Type A (Factory Option)

%1 DC reactor (option)*3
2MCCB Uo™ v ¥ oX%k4 . Braking resistor
‘/w;r11 WJumper; i~i__ T (option)
—-—S , ! i
ELCB MCCB) oV [t  Fuse *5, %6, *7
R ik — — R 42 1 - Bl B2
? ol - —=—os/12 T
g ! . *2 (Viain Ciroui
—
Three-phase 3 V/T2
power supply ]
200 10 400 V Drive WrT3
50/60Hz I R ) —
| MMCC THRX (BFF ON | Option Card G:ound
1 | AC Drive Fault Contact Qutput ! Connector
" | Braking resistor unit | <
i | Thermal relgﬂip contact | Ol [m 2'
i 17 2] i % 2 MA| - Fault relay output
i | AC Drive Fault Contact Output 3 vB] 1250 Vac #ax_p1 A
L Mo 1 k9 E]d 30 Vdc, max. 1 A
I TIRX 1 DIP Switch S4 (min. 5 Vdc, 10 mA)
L L EE LR P TR : Circult A3 Analog/PTC Multi-function relay output
. Input Sel [Al :
Fault relay Forward Run/Stop "\ |S1 @ P (Al M1 " [During Run]
contact o el M2 250 Vac, max. 1 A
Reverse Run / Stop 1 ! S2 @ Al EJPTC 30 Vdc, max. 1 A
i = ) ) (min. 5 Vdc, 10 mA)
Ui I Dip Switch S1-1 to 3
External fault ! i S3 &@ Volt/Curr. Set
Fault resst 1 ; 134 @ A3V O[] V3 Pgultl-fslmctg]n relay output
— — Vim0 ero Spee
Multi-speed step 1 | | 135 @ ARVR ] (Grrmson M4 | [250 Vac, max. 1 A
Multi-function P Pl . = AV 30 Vdc, max. 1 A
digital inputs . L I DIP Switch S2 (min. 5 Vdc, 10 mA)
[default setting] JMulti-speedstep2 | |86 &@ Term. Res. ON/OFF
i [OFF]
Jog speed il 137 &@ Felatl M5/ ) Multi-function relay output
External Baseblock i | I @ Jumper S5 Analog momtor#EElV [ me }[Speed agree1]
Xxternal Basebloc ! S8 | Volt./Curr. Selection [V] | il 250 Vac, max. 1A
L 100! 30 Vdc, max. 1A
Li__ISN FM AM (min. 5 Vdc, 10 mA)
External power supply ! i SC
output 24 Vdc, Y SPm |
max. 150 mA +24 Vdc¥10
E@) S MP
Pulse train input Shield ground terminal | AG Multi-function pulse train output
uise train Inpu : RP Pulse Train Input (max. 32 kHz) L [Output frequency]
i oy 0 to 32 kHz (2.2 k)
[ ==t
3 1 +V  Power supply*11 +10.5 Vdc, max. 20 mA i’”:FM 7%7:&7 -
D ot 310Vee Lt LAt Analog input 112 R o e LY
JZ b [Frequency Reference] P ! | ' Multi-function analog output 1316, %17
1 n -10 to +10 Vdc (20 k)/ 0 to 10 Vdc (20 k) P ! 1 1[Output frequency]
Frequency L 0 to 20 mA (250 )/ 4 to 20 mA (250 ) b 1 1-10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA
reference 4-20mA D b P
m H——o5A2 Analog Input 23k12 i aml [
H [Frequency Reference Bias] D> R
n -10 to +10 Vdc (20 k)/ 0 to 10 Vdc (20 k) | j__:@,} L,',i’)
v 0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q) oV L )
0-10 Vdc b MV Multi-function analog output 23k 16, %17
= A3 Analog Input 3/PTC Input*12, %13 [Output current]
3 [Aux. frequency reference] E@) -10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA
-10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 ko) #
”;\g‘ 0 to 20 mA (250 ©)/ 4 to 20 mA (250 ©)
R
24 Vdc Control ov
Power Input
(optional)p*Q, 15 -V Power supplysk11 -10.5 Vdc, max. 20 mA
24 \V/dc 700 mA PS External Power Input 24 Vdc
MEMOBUS/Modbus ([ ————F——+——9—""—1 T i o

(RTU mode) comm. {
RS-485 max. 115.2 kbps

2

Safe Disé/ble
inputssk19

Safety
Switch

Safety

DM (Safety Electronic
Device Monitor)

m

36

Termination resistor
(120 0, 172 W)
DIP Switch S2%18

H1

HC
SN _

=+ shielded line

<2 twisted-pair shielded line
© main circuit terminal

O control circuit terminal

Connect to Multi-function Relay Output
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k1

k2:

%3:
k4

*5:

*6:

*

~

%8:

*9:

We recommend that the sequence that de-energizes the power supply be
set via the fault relay output for the drive. When using the Fault Restart
function, if L5-02 = 1 [Fault Contact at Restart Select = Always Active], the
fault signal is output during Restart Enabled and the power supply will turn
OFF. Be careful when using a cut-off sequence. The default setting for
L5-02 is 0 [Active Only when Not Restarting].

Terminals -, +1, +2, B1 and B2 are the optional connection terminals. Do
not connect an AC power supply to terminals -, +1, +2, B1, and B2. Failure
to obey can cause damage to the drive and peripheral devices.

Be sure to remove the jumper between terminals +1 and +2 when installing
a DC reactor (option).

Catalog codes GA70A2110 to 2415 and 4060 to 4675 have a built-in DC
reactor.

Be sure to set L8-55 = 0 [Internal DB Transistor Protection = Disable] when
using an optional regenerative converter, regenerative unit, or braking unit.
Leaving L8-55 = 1 [Protection Enabled] can cause rF [Braking Resistor
Fault].

Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when connecting
a regenerative converter, regenerative unit, braking unit, braking resistor, or
braking resistor unit. If L3-04 = 1 [Enabled] (default setting), the drive may
not stop within the designated deceleration time.

: When using a braking resistor (ERF type), set L8-01 =1 [3% ERF DB

Resistor Protection = Enabled] and be sure to use a sequence that shuts
the power off by using the fault relay output for the drive.

Self-cooling motors do not require the wiring for the motors with cooling
fans.

Connect a 24 V power supply to terminals PS-AC to operate the control
circuit while the main circuit power supply is OFF.

% 10: Use a wire jumper between terminals SC and SP or SC and SN to set the

multi-function digital input power supply to SINK Mode, SOURCE Mode,
or External power supply. Do not short circuit terminals SP and SN.
Failure to obey will cause damage to the drive.
- SINK Mode: Install a jumper between terminals SC and SP.
Do not short circuit terminals SC and SN. Failure to obey will cause
damage to the drive.
- SOURCE Mode: Install a jumper between terminals SC and SN.
Do not short circuit terminals SC and SP. Failure to obey will cause
damage to the drive.
+ External power supply: Remove the jumper between terminals
SC-SN and terminals SC-SP.

*1

e

k12:

%13:

k14:

%k15:

*k16:

*17:
%18:

%19:
%20:

: The output current capacity of the +V and -V terminals on the control

circuit is 20 mA. Do not install a jumper between terminals +V, -V, and AC.
Failure to obey can cause damage to the drive.

DIP switches S1-1 to S1-3 set terminals A1 to A3 for voltage or current
input. The default setting for S1-1 and S1-3 is voltage input (‘V" side). The
default setting for S1-2 is current input (‘1" side).

DIP switch S4 sets terminal A3 for analog or PTC input. Set DIP switch
S1-3 to the “V” side, and set H3-05 = 0 [Terminal A3 Signal Level Select =
0to 10 V (Lower Limit at 0)] to set terminal A3 for PTC input with DIP
switch S4.

Do not ground the control circuit terminals AC or connect them to the
drive. Failure to comply may cause malfunction or failure.

Connect the 24 V line of the 24 V control power supply input to terminal
PS, and the 0 V line to terminal AC. Do not connect reverse terminals PS
and AC. Failure to obey will cause damage to the drive.

Use multi-function analog monitor outputs with analog frequency meters,
ammeters, voltmeters, and wattmeters. Do not use monitor outputs with
feedback-type signal devices.

Jumper switch S5 sets terminal FM and AM for voltage or current output.
The default setting is voltage output (V" side).

Set DIP switch S2 to “ON” to enable the termination resistor in the last
drive in a MEMOBUS/Modbus (RTU mode) network.

Use only SOURCE Mode for Safe Disable input.

Disconnect the wire jumper between H1 and HC, and H2 and HC to use
the Safe Disable input.

Basic Model Number / .
Instructions Catalog Code Product Lineup

Model Selection

Standard

[ INEENE - Specifications

2
<
°
=
=
D

Application  Peripheral Devices Fully-Enclosed . : Terminal
Notes and Options DV?,Z't%T_SQS [[))a”t\;e Dimensions Specifications

Warranty

Global Service
Network

YASKAWA AC Drive GA700 Catalog | KAEP C710617 00 | YASKAWA 37



Terminal Specifications

® Terminal Functions

Main Circuit Terminals
Voltage

Max. Applicable Motor Capacity indicates Heavy Duty

200 V Class 400 V Class

Catalog Code GA70A | 2004 to 2082 2110 to 2138 2169 to 2415 4002 to 4044 4060 to 4168 4208 to 4389 4453 to 4675

Max. Applicable
Motor Capacity kW

R/L1, S/L2, T/L3
U/T1, V/T2, W/T3

0.4t018.5 22,

Main circuit input power supply
Drive output

3710110

0.4t018.5

22to 75 90 to 220 260 to 355

Main circuit input power supply
Drive output

B1, B2 Braking resistor unit - Braking resistor unit - -
+2 PC rea;:tor - - PC rea;:tor - - -
+1, +2 (+1,+2
+1 DC power supply DC power supply DC power suppl!
_ 8_? p())wer supply (+1,-) Y 1,2 8_? p())wer Suigielly #1,9) Y bc power supply (+1, -)
Braking unit Braking unit (+3, -)
+3 = = (+3, - = =
E Ground terminal (100 Q or less) Ground terminal (10 Q or less)

Note: Use terminals B1 and - to connect a CDBR braking unit to drive models 2004 to 2138 and 4002 to 4168 with built-in braking transistors.

Control Circuit Terminals (200 V/400 V Class)

Terminal Type Signal Function (default) Description (Signal Level)

MFDI selection 1 (ON: Forward run OFF: Stop)

S2  MFDI selection 2 (ON: Reverse run OFF: Stop)
58 MFDI selection 3 (External fault, N.O.)
S4  MFDI selection 4 (Fault reset)
Multi-Function S5  MFDI selection 5 (Multi-step speed reference 1)
Digital Input S6  MFDI selection 6 (Multi-step speed reference 2)
(MFDI) S7  MFDI selection 7 (Jog command)
S8  MFDI selection 8 (Baseblock, N.O.)
SN MFDI power supply 0V
SC MFDI selection common
SP MFDI power supply +24 Vdc
H1 Safe Disable input 1
Safe Disable H2  Safe Disable input 2
Input
HC  Safe Disable function common
RP Master frequency reference pulse train input
(Master frequency reference)
+V Power supply for frequency setting
=V Power supply for frequency setting
Al Multi-function analog input 1
(Master frequency reference)
Master
Frequency A2 Multi-function analog input 2
Reference (Combined to terminal A1)
A3 Multi-function analog input 3/PTC input
(Auxiliary frequency reference)
AC Frequency reference common
E (G) Connecting shielded cable
Eault Rel MA  N.O. output (Fault)
t
aultt Retay MB  N.C. output (Fault)
Output
MC  Digital output common
M1
— MFDO (During run)
Multi-Function M3
Digital Output 7 MFDO (Zero speed)
(MFDO) M5+
e MFDO (Speed agree1)

- Photocoupler
+ 24V, 6 mA
Note: Install the wire jumpers between terminals SC-SP and SC-SN to set the MFDI power supply
(sinking/sourcing mode or internal/external power supply).
- Sinking Mode: Install a jumper between terminals SC and SP.
NOTICE: Do not close the circuit between terminals SC and SN. A closed circuit between
these terminals will cause damage to the drive.
- Sourcing Mode: Install a jumper between terminals SC and SN.
NOTICE: Do not close the circuit between terminals SC and SP. A closed circuit between
these terminals will cause damage to the drive.
- External power supply: No jumper necessary between terminals SC-SN and terminals SC-SP.

MFDI power supply, 24 V (maximum 150 mA)
NOTICE: Do not close the circuit between terminals SP and SN. Failure to obey will cause
damage to the drive.

Remove the jumper between terminals H1-HC and H2-HC to use the Safe Disable input.
-24V, 6 mA

- ON: Normal operation

+ OFF: Coasting motor

- Internal impedance 4.7 kQ

+ OFF Minimum OFF time of 2 ms.

Safe Disable function common
NOTICE: Do not close the circuit between terminals HC and SN. A closed circuit between
these terminals will cause damage to the drive.

- Response frequency: 0 Hz to 32 kHz
- H level duty: 30% to 70%

- H level voltage: 3.5 Vto 13.2V

- L level voltage: 0.0 Vto 0.8 V

- Input impedance: 3 kQ

10.5 V (allowable current 20 mA max.)
-10.5 V (allowable current 20 mA max.)

Voltage input or current input

Select terminal A1 with DIP switch S1-1 and H3-01 [Terminal A1 Signal Level Select].
Select terminal A2 with DIP switch S1-2 and H3-09 [Terminal A2 Signal Level Select].
--10 V to +10 V/-100% to +100% (input impedance: 20 k)

-0V to 10 V/100% (input impedance: 20 kQ)

4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)

Voltage input or current input

Select using DIP switch S1-3 and H3-05 [Terminal A3 Signal Level Select].
-+ -10 V to +10 V/-100% to +100% (input impedance: 20 k€2)

- 0V to 10 V/100% (input impedance: 20 kQ)

- 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance: 250 Q)

PTC input (Motor Overheat Protection)
Set DIP switch S4 to “PTC” and set DIP switch S1-3 to “V” to set terminal A3 for PTC input.

ov

+ Relay output

-30Vdc, 10mAto1 A

- 250 Vac, 1I0mAto 1 A

- Minimum load: 5 Vdc, 10 mA (Reference value)

- Relay output

-30Vdc, 10mAto1 A

+250Vac, 1I0mAto 1A

+ Minimum load: 5 V, 10 mA (Reference value)

NOTICE: Do not set functions that frequently switch ON/OFF to MFDO (M1 to M6)
because this will decrease the performance life of the relay contacts.
Yaskawa estimates switching life at 200,000 times (assumes 1 A, resistive load).
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Product Lineup

Control Circuit Terminals (200 V/400 V Class) (continued)

Terminal Type Signal Function (default) Description (Signal Level)

Flywheel diode

Multi-function photocoupler output - Photocoupler output
Multi-Function c1  (Speed agreel) -48Vdcorless,2to50mA
Note: Connect a flywheel diode as shown in the  External

Model Number /
Catalog Code

Photocoupler - L ’ - ! |
2 - . figure when driving a reactive load such ower Coil | #Z 0
Output*2 Multi-function photocoupler output as a relay coil. Make sure that the diode 28 V max. 50 mA max.)‘*D ! !
c2  (Through mode) rating is larger than the circuit voltage. [ = ‘ "
MP  Pulse train input (Output frequency) 32 kHz (maximum) © é
0 o
. Select voltage or current output. ® 2
FM  Analog monitor output 1 (Output frequency) . gV to 10 V/0% to 100% B
Monitor Outout +-10 V to +10 V/-100% to +100%
p 4 mA to 20 mA (receiver recommended impedance: 250 Q) =
AM  Analog monitor output 2 (Output current) Note: Select with jumper switch S5 and H4-07 [Terminal FM Signal Level Select] or =
H4-08 [Terminal AM Signal Level Select]. 5
[}
AC Monitor common oV %
[}
k1: Multi-function digital output type A is compatible. 5
=

*2: Multi-function photocoupler output type C (standard) is compatible.

External Power Supply Input Terminals (200 V/400 V Class)

el

Terminal Name (Default) g

External Power ; Supplies backup power to the drive control circuit, keypad, and option board. S

Syl PS External 24 V power supply input 21.6 Vdc to 26.4 Vdc, 700 mA &
Input Terminals AC External 24 V power supply ground oV

Serial Communication Terminals (200 V/400 V Class)

MEMOBUS/Modbus (RTU mode) communications: RS-485

Standard
Connection Diagram ~ Specifications

+ ications i +
MEMOBUS / D el R i) Use an RS-485 cable to connect the drive. MEMOBUS/Modbus (RTU mode)
Modbus Note: Set DIP switch S2 to ON to enable the -
(RTU mode) D— c TS imaE) termination resistor in the last drive in &g??g';aktéols protocol
omMUNICALons Ipu a MEMOBUS/Modbus (RTU mode) network. = NSl

Communications

12}
5
T
£w
[$]
E%
X
Q.
(%]

AC Shield ground ov

. . - (2]
@ Tools for Wiring European Style Terminal Blocks (Recommended product) 5
[}
“ . . . » .« c
Check the “Terminal size / Wire gauge” on the next page and prepare the tools for wiring. 2
Screw type Recommended Product Bit e
Prepare the following two tools. Application | ML ZY: I G YT 1=T -

Slot - Bit [PHOENIX CONTACT] screw slot SF-BIT-SL 1,0X4,0-70 Slot Tip, M4 100-250-491 = %

M4 Model: SF-BIT-SL 1,0X4,0-70 - _BIT- n ; -050- ala)

S - Torque screwdriver [PHOENIX CONTACT] SO O | SFBITSL1.2X65-70 Siot Tip, M5 Lo 72'8 2

Model: TSD-M 3NM (1.2 to 3 N'm) SF-BIT-HEX 5-50 Hexagon Tip, M6 100-250-488 HS9

| >0

When wiring drive models GA70A2056 and GA70A4089 or earlier SF-BIT-HEX 6-50 Hexagon Tip, M8  100-250-489 528
o

models, be sure to correctly select tools based on the wire gauges. SF-BIT-HEX 8-50 Hexagon Tip, M10  100-250-490
Wiring Gauge: <25 mm? or AWG10
- Bit [PHOENIX CONTACT]
. Slot Model: SF-BIT-SL 1,2X6,5-70
) - Torque screwdriver [PHOENIX CONTACT]
Model: TSD-M 3NM (1.2 to 3 N'm)
Wiring Gauge: 230 mm? or AWG8
+ Torque wrench that includes a torque measurement range of 4.5 N'm Torque screwdriver

Peripheral Devices
and Options

* Bit socket holder of 6.35 mm |___Model [ Veasurement Range|_Code No. |
Hex Prepare the following three tools. TSD-M 3NM 1.2t0 3 N'm 100-250-493 s
socket ° Bit [PHOENIX CONTACT] =9
(WAF: 5) Model: SF-BIT-HEX 5-50 £35
@ - Torque wrench that includes a torque measurement range of 9 N'm oz
- Bit socket holder of 6.35 mm <
M6 Prepare the following three tools for the models GA70A2110 to
. 2138, and GA70A4103.
Minus . Bjt [PHOENIX CONTACT] . >
) Model: SF-BIT-SL 1,2X6,5-70 Torque wrench Bit socket holder g
]
=

@ - Bit socket holder of 6.35 mm

o Bl o

Hex
socket ° Bit [PHOENIX CONTACT] S:6.35 mm
M10  (wAF: 8 Model: SF-BIT-HEX 8-50

®

Prepare the following three tools.

- Torque wrench that includes a torque measurement range of 3.5 N'm .
- Bit socket holder of 6.35 mm B{t\socket holder
Hex Prepare the following three tools.
socket - Bit [PHOENIX CONTACTI =B @j}D
M8 (WAF: 6) Model: SF-BIT-HEX 6-50
+ Torque wrench that includes a torque measurement range of 12 N'-m ﬁ‘*

S

- Torque wrench that includes a torque measurement range of 14 N'‘m

- Bit socket holder of 6.35 mm
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Terminal Specifications

® Main Circuit Terminal Type

Voltage 200 V Class 400 V Class
Catalog Code GA70A 2004 to 2211 2257 to 2415 4002 to 4168 4208 to 4675
Terminal Type European Terminal* Conventional Products European Terminal* Conventional Products

k! The ground terminal is a screw terminal.

® Terminal Size / Wire Gauge Symbols

Symbols indication the shape of the terminal screws:
200V Class & :Slot (—), @ : Minus (—), @ : Hex socket (WAF: 5), @ : Hex socket (WAF: 6), @) : Hex socket (WAF: 8), (©) : Hex self-locking nut

Terminal

Termlnal . ) : i
Tightening | Catalog Recommended Wire Range 5 Screw

Catalog Wire Range L Screw Tightening

code Terminal (IP20 Compatible Terminal Gauge (IP20 Compatible Torque
GA70A[] ¢ Gauge) mm? ﬁ mm? Gauge) mm? ﬁ N-m
2to14 2to14
R/L1, S/L2, T/L3 2 @t014) 10 M& & 15017 R/L1, S/A2,TA3 35 @ t014) 10 M& & 15t017
21014 21014
UM, VT2, WT3 2 @ 1014) 10 M4 & 15t017 U/, V/T2, WT3 35 ©1t014) 10 M4 & 15t017
2004 2018
21022 21022
—,+1,+2 2 @10 22) 18 M5 (5 23t025% —,+,+2 55 (210 22) 18 M5 (5 23t025%
21055 21055
B1, B2 2 @1055) 10 M4 & 15017 B1, B2 2 1055 10 M4 & 15t017
2t0 14 2t0 14
R/L1, S/L2, T/L3 2 @10 14) 10 M4 & 15t017 R/L1, S/L2, T/L3 8 2 1014) 10 M4 & 15t017
21014 2t014
U/, VT2, WT3 2 G1014) 10 M4 &5 15017 U/T1, VT2, WT3 35 @10 14) 10 M4 & 15017
2006 2021
21022 21022
—,+,+2 2 10 22) 18 M5 (5 23t025% —,H1,+2 8 10 22) 18 M5 (5 23to25%
2t05.5 2t05.5
B1, B2 2 @55 10 M&é & 15t017 B1, B2 2 ReEs) 10 M4 & 15017
21014 21014
R/L1, S/L2, T/L3 2 @ t014) 10 M4 & 15t017 RIL1,S/A2,TA3 14 ©t014) 10 M4 & 15t017
2t0 14 2t0 14
UM, VT2, WT3 2 @t014) 10 M4& & 15t017 U1, VT2, WT3 8 21014) 10 M4 & 15t017
2008 2030
21022 21022
—,+1,+2 2 (1022) 18 M5 (5 23to25% —,H1,+2 14 ©1022) 18 M5 (5 23to25%
21055 2055
B1, B2 2 21055 10 M4 & 15t017 B1, B2 85 @1055) 10 M4 & 15t017
2t0 14 2t014
R/L1, S/L2, T/L3 2 (@ 1014) 10 M4 & 15t017 RIL1,S/A2,TA3 14 @10 14) 10 M4 & 15017
2t0 14 2t0 14
UM, VT2, WT3 2 @t014) 10 M4 & 15t017 U/, VT2, WT3 14 @ t014) 10 M4 & 15t017
2010 2042
21022 21022
—,H,+2 2 (1022 18 M5 (5 23t025% —,+1,+2 22 (2 1022) 18 M5 (5 23t025%
21055 21055
B1, B2 2 21055 10 M4 & 151017 B1, B2 55 21055) 10 M4 & 15017
2t0 14 21022
R/1, S/A2,TA3 35 @ t014) 10 M4& & 15t017 R/1, S/A2,TA3 22 (@ to 22) 18 M5 (5 23t025%
21014 21014
U/, VM2, wias 2 @10 14) 10 M4 & 15t017 U/T1, VT2, W/T3 14 (5.5 10 14) 18 M5 (5 23to25%
2012 2056
21022 21038
—,+1,+2 35 @10 22) 18 M5 (5 23t025% —,+,+2 38 @10 38) 20 M6 @ 5t055
21055 2t014
B1, B2 2 (2t05.5) 10 M4 & 15017 B1, B2 14 G 1014) 10 M4 & 15t017
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Product Lineup

Symbols indication the shape of the terminal screws:
200V Class & Slot (—), @ : Minus (—), @ : Hex socket (WAF: 5), @) : Hex socket (WAF: 6), @) : Hex socket (WAF: 8), (©) : Hex self-locking nut

Terminal Terminal

Model Number /
Catalog Code

Catalog Recommended Wire Range Tightening | Catalog Recommended Wire Range Tightening
code Terminal Gauge (IP20 Compatible Terminal Gauge (IP20 Compatible Torque
GA70A[C] mm? Gauge) mm? Ew mm? Gauge) mm? EM N-m o
5
21038 50 to 100 R3]
R/L1, S/L2, T/L3 38 2210 38) 20 M6 @ 5t055 R/L1, S/L2, TA3 100 @it 1) 37  M10 12t0 14 & %
c
21022 50 to 125 -
U/T1, VT2, W/T3 22 TaT) 20 M6 @ 5t55 U/T1, VT2, W/T3 125 @i 15 37  M10 12t0 14
2070 2211 S
_ 21050 L i 2210 50 E=
L1, 42 50 R 20 M6 @ 5t055 L=+, H 50 0) 28 M6 @  8to9 2
[}
n
2t0 14 30 to 80*s =
B1, B2 14 BN 10 M4 & 15t017 +3 80 O ED)E 28 M8 @  8to9 §
=
210 50 22 to 100 X 2P 20
R/L1, S/L2, T/L3 50 CPED) 20 Me @ 5t055 RIL1, S/L2, TA3 60X 2P oo =000 om) Mo (o) am 0
T O
210 30 22 t0 100 X 2P . 20 ok
U/T1, VT2, W/T3 30 A2 20 M6 @ 5t055 U1, VT2, W8 50X 2P ot 00 oy [YA[ G a7 S8
2082 2257 (,/‘!; S
_ 2 to0 60 _ 30 to 125 X 2P B 20 S
0¥k 2 50 (22 to 60) 20 M6 @& 5055 o 80%2P (400 10 125 x 2P) Mo Q77 D
2t0 14 22 t0 60 X 2P . 20 g
B1, B2 14 @i 10 M4 & 15017 +3 50X2P o010 60X 2P) YA G a7 _ g
=
2210 38 22to 100 X 2P B 20 28
R/L1, S/L2, T/L3 38 Rz 27 M6 @ 8109 R/LY. SA2. TA3 80x2P oo oo ooy M0 (o) i 2%
2
f=
221038 22 to 100 X 2P . 20 S
U/T1, VT2, W/T3 38 R TD) 27 M6 @ 8109 U/T1, VT2, W/T3 80X 2P ot 00 < oy Mo (o) )
2110 2313 2
_ 30t0 60 _ 30t0 125 X 2P B 20 — o
L+ 60 o) 27 M8 @ 10to12 H 100X 2P o5 x 2P) mi0 (o) @7 -g§
e
81022 22 t0 60 X 2P 20 & O
B1, B2 22 OB 21 M6 @ 3t035 +3 B0X2P 0. o0 om) - Mo O am = (%)_
220 60 60 to 125 x 2P 35
R/L1, S/L2, T/L3 60 @) 27 M6 @ 8109 R/L1, S/L2, T3 125 x 2P CEB D - M2 O @310) .
C
o
2210 60 60 to 125 X 2P B 35 &
U/T1, VT2, W/T3 60 (3810 60) 27 Me @ 8t09 U/T1, V/T2, W/T3 125 x 2P CEBa M12 (o) ) g
2138 2360 =
30t0 80 100 to 150 x 2P 35 a
L+ 80 @5 27 M8 10to 12 .+ 150 x 2P B - M2 O @10)
(0]
8to 30 38 to 150 x 2P 35 028
B1, B2 30 ©a) 21 M6 @@ 3t35 +3 80 x 2P CEm<aD - M2 O o) %58
o5
Oc gy
50 to 100 60to 125 X 2P . 35 okl
R/L1, S/L2, T/L3 80 o0 37 M10 12t0 14 RILY. SA2, TA3 125x2P = 0 50 05 M2 (o) @10) é_ég—;
50 to 125 60t0 125 X 2P 35 Eég
to to X
U/T1, V/T2, W/T3 80 DD 37 M0 @ 12to14 U/, VT2, W3 125x 2P 0“0 LS - M2 O ) N
2169 2415 S
221050 100 to 150 X 2P 35 32
— - *3 k4 - j0)
, =+, +H 38 50) 28 M6 @ 8t09 L+ 150x2P o om) M2 (O @ 8 %
©
SO
[
30 to 80*5 3810150 X 2P B 35 IO
+3 60 COBED)E 28 M8 8t09 +3 80x 2P 203 on M2 O 51 25
o

%k 1: Remove the insulator from the tips of wires to the length shown in “Wire Stripping Length.”

k2: When using wire with a gauge over 30 mm?, tighten to a tightening torque of 4.1 to 4.5 N-m. c
. . . . o
*k3: Terminals - and +1 have two screws. Recommended Gauge means the wire gauge of one terminal. =9
%k4: Use cables in the range of applicable gauges to meet the IP20 protective level. S5
%5 A junction terminal is required when connecting a braking unit (CDBR series) or a braking resistor unit (LKEB series). o=
Note: The recommended wire gauges based on drive continuous current ratings using 75°C 600 V class 2 heat resistant indoor PVC wire. <
Assume the following usage conditions:
- Ambient temperature: 40°C or lower
- Wiring distance: 100 m or shorter >
- Normal Duty rated current value §
]
=
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Terminal Specifications

@® Terminal Size / Wire Gauge Symbols (continued)

Symbols indication the shape of the terminal screws:
400V Class & Slot (—), @ : Minus (—), @ : Hex socket (WAF: 5), @) : Hex socket (WAF: 6), @) : Hex socket (WAF: 8), (©) : Hex self-locking nut

Terminal

Term nal i
. Tightening | Catalog Recommended Wire Range | crew

Catalog Wire Range R Screw

Tightening

I

code Terminal (IP20 Compatible Terminal Gauge (IP20 Compatible Torque
GA70A] g Gauge) mm? w mm? Gauge) mm? M N-m
21014 21014
R/L1, S/L2, T/L3 2 BN 10 M4 & 15017 R/L1, S/L2, T/L3 8 BN 10 M4 & 15t017
2t0 14 2t0 14
U/T1, VT2, W3 2 R 10 M& & 15017 U/T1, VT2, WT3 55 ey 10 M4 & 15017
4002 4023
21022 21022
—,+,+2 2 ) 18 M5 (5 23t025% —,H1, 42 14 o) 18 M5 (5 23to25%
2t05.5 2t05.5
B1, B2 2 ) 10 M& & 15017 B1, B2 2 Boas) 10 M4 & 15t017
21014 21022
R/L1, S/L2, T/L3 2 @i 10 M4 & 15t017 R/1, SN2, TA3 14 B 18 M5 (5 23to25%
2to 14 21014
UM, VT2, WT3 2 RN 10 M4 & 15t017 U/, VT2, WT3 8 CB D 18 M5 (5 23t025%
4004 4031
21022 21038
—,+,+2 2 @) 18 M5 (5 23to25% —,+1,+2 14 BB 20 M6 @ 5t055
21055 21014
B1, B2 2 ) 10 M4 & 15t017 B1, B2 35 BN 10 M4 & 15t017
2to 14 2t022
R/L1, S/L2, T/L3 2 B D 10 Mé & 15t017 RIL1,S/A2, TA3 14 G 18 M5 (5 23t025%
21014 21014
U/T1, VT2, W3 2 @I 10 Mé & 151017 U/T1, VT2, W3 14 GBI 18 M5 (5 23t025%
4005 4038 ®
21022 21038
,H, 42 2 i) 18 M5 3 23t025% L+, 42 22 G 20 M6 51055
21055 2t014
B1, B2 2 ABES, 10 M4 & 151017 B1, B2 5.5 B 10 M4 & 151017
2to0 14 21014
R/L1, S/L2, T/L3 2 RN 10 M4 & 15t017 RIL1,S/2, TA3 14 TaTa 18 M5 (5 23t025%
2t0 14 2t014
U/me, V2, Wrs - 2 o) 10 M4 & 15t017 U/T1, VT2, W/T3 14 B 18 M5 5 23t025%
4007 4044
21022 21022
L1, 42 2 G 18 M5 (5 23t025% L1, 42 22 TaTaE) 18 M5 (5 23to25%
2t05.5 2to8
B1, B2 2 ) 10 M&é & 15t017 B1, B2 8 B0, 10 M& & 15017
21014 21014
R/L1, S/L2, T/L3 2 @I 10 M4 & 151017 R/L1, S/2,TA3 14 @B 18 M5 (5 23to25%
2t0 14 2t0 14
U/, VT2, WT3 2 @D 10 M& & 15t017 U1, VT2, W/T3 14 T T 18 M5 (5 23t025%
4009 4060
21022 21022
—,+1,+2 2 oD 18 M5 (5 23to25% -+ 22 @B e 18 M5 (5 23t0o25%
21055 21014
B1, B2 2 e, 10 M4 & 15t017 B1, B2 14 A 10 M4 & 15t017
21014 21022 )
R/L1, S/L2, T/L3 2 (0 14) 10 M4 & 15t017 RIL1,S/2,TA3 22 BB 18 M5 & 23to25*
21014 21022
UM, VT2, WT3 2 BN 10 M4 & 15t017 U/, VT2, WT3 22 CBeE) 18 M5 (5 23t025%
4012 4075
21022 2t0 30
L1, 42 35 @) 18 M5 (5 23t025% ,+1 30 BBBID) 18 M5 (5 23t025%
21055 21014
B1, B2 2 Bees) 10 M4 & 151017 B1, B2 14 BN 10 M4 & 151017
2t0 14 21030
R/L1,S/2, TA3 35 BN 10 M& & 15017 RIL1,S/2,TA3 30 B ) 18 M5 (5 23t025%
21014 21030
U/T1, VM2, W3 3.5 @i 10 M4 & 15t017 U/T1, VT2, W/T3 30 o ) 18 M5 (5 23t025%
4018 4089
21022 21038
,H1, 42 55 ) 18 M5 (5 23t025% ,+1 38 oo 20 M6 @ 5t055
21055 21022 ,
B1, B2 2 ) 10 Mé & 15t017 B1, B2 22 @B e 18 M5 (5 23to25*
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Symbols indication the shape of the terminal screws:
400V Class & : Slot (—), @ : Minus (—), @) : Hex socket (WAF: 5), @ : Hex socket (WAF: 6), @ : Hex socket (WAF: 8), (©) : Hex self-locking nut

Termlnal

Term nal [
: Tightening [ Catalog Wire Range R Screw

Catalog Wire Range P Screw

Tightening

Model Number /
Catalog Code

code Terminal (IP20 Compatible Terminal (IP20 Compatible Torque
GA70A] ¢ Gauge) mm? ﬁ 4 Gauge) mm? - N-m
220 60 60 to 125 X 2P 35
RIL1,S/L2, TAB 38 g 27 M6 @ 8to9 RILL 2, TA8 125x2p %019 120 ¢ LR SN
220 60 60 to 125 x 2P 35
UM, VT2, WT3 38 g 27 M6 @ @ 8to9 UM, VT2, W3 125x2p %010 120 < -ome @
4103 4371
30t0 80 100 to 150 x 2P 35
+ 50 g 27 M8 10t0 12 41 125x2p 10QO190% LGOS
81030 3810 150 x 2P 35
B1, B2 30 oo 21 M6 @ 31035 +3 100x2p 3810190 ¢ o2 @
50 to 100 60 to 125 X 2P 35
R/L1, S/L2, A3 60% ooioy 3 Mo 1210 14 RILL 812, TA3 125x2p 010120 K - o2 @ 3
5010 125 60 to 125 x 2P 35
UM, VT2, W/T3  60% heay 37 M0 1210 14 UM, vz, Wit 125xap 8019 129 X o2 @
4140 4389
22t0 50 100 to 150 % 2P 35
— =, 1,410 30 s 28 M6 @ @ 8t09 S 1s0x2p 10000 - oMz @ G
30 t0 80% 3810 150 X 2P 35
B1, B2 50 e B M8 @ 8w +3 125x0p 810190 LRI SN
50 to 100 60 to 125 x 4P 35
RL1,S/A2,TA3 80 RO Vi 1210 14 RILL 812, TA3 125x4p 010120 <0 -ome @
50t0 125 60 to 150 X 4P 35
UM, VM2, WT3 80 heay 37 M0 1210 14 um, vz, w3 100xap OOTENAE w2 @ B0
4168 4453
22t0 50 80 to 150 x 4P 35
L=, 4,415 3gws - 2% M6 @ 8to9 .+ 100xap 8010190 S LRI S
30 to 80% 30 to 125 X 4P 35
ELE2 & Gowsoyss 28 M8 Elel ® 80X4P  (qoptoizsxapy T M2 QD gy
220100 x 2P 20 60 to 125 x 4P 35
RILL $2, TA8 50x 2P 2210 100720 mo @ 2 R 2, TAB 125x4p OO0 1255 S LRI S
220100 X 2P 20 60 to 150 X 4P 35
UL VT2 WIS 50 X 2P ooioq00x0p  ~ MIO @ (377 UM, VT2, WIS 100X4P (o tearapy ~ M2 @ (5
4208 4568
3010 125 x 2P 20 80 to 150 X 4P 35
o 1 80X 2P (ontoisxop MO Q@ g7 o 100>¢4P = (150 x 4P) oMz @ gy
220 60 X 2P 20 30 to 125 X 4P 35
W B/XP  groeoxom  © M0 Q@ 7y W 80X4P  (qoptorzsxap T M2 Q@ gy
2t0100x2P 20 60to125x4P 35
R/LY. SA2. TA3 50 X 2P oo o000 ooy M0 (o) a7 R/L1, S/L2, T/L3 125 x 4P BB M2 (o) @10)
2210100%2P 20 6010 150 X 4P 35
U/T1, V/T2. WITS 50 X 2P 544 100 x 2P) Mo © 47 U/, V/T2, WITS 100X 4P (15545 150 x 4P) M2 O (31
4250 4675
5 0to125x2P 20 5 80t0150x4P 35
0 80X 2P (100 t0 125 x 2P) Mo @ oA 1254P (150 x 4P) M2 Q) (50
21060%x2P 20 30t0125x4P 35
s 50X 2P (500 60 x 2P) Mo © g7 s 1004P 150 t0 125 x 4P) M2 @ (50
22 to 100 x 2P 20
RLL SA2 TA3 sox2p 2200 10F2E - om0 © [
22 to 100x 2P 20
UM, VT2, WIS 80 X 2P g5 o qo050p) = MO @ (477,
4296 30 to 125 x 2P 20
-~ 100x2P (10010 125x - Mo © 2
2P)
22 to 60X 2P 20
s B0X2P hpeoxzp) - MO Q@

%k 1: Remove the insulator from the tips of wires to the length shown in “Wire Stripping Length.”

*k2: When using wire with a gauge over 30 mm?, tighten to a tightening torque of 4.1 to 4.5 N-m.

*k3: Terminals - and +1 have two screws. Recommended Gauge means the wire gauge of one terminal.

*k4: Use cables in the range of applicable gauges to meet the IP20 protective level.

*5: A junction terminal is required when connecting a braking unit (CDBR series) or a braking resistor unit (LKEB series).

Note: The recommended wire gauges based on drive continuous current ratings using 75°C 600 V class 2 heat resistant indoor PVC wire.
Assume the following usage conditions:
- Ambient temperature: 40°C or lower - Normal Duty rated current value
+ Wiring distance: 100 m or shorter
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Dimensions

® Enclosures

200 V Class HD: Heavy Duty, ND: Normal Duty
[ Caoncocecazonc, Jato] s i v el o s o vl v o Laio el vl Loz sl
Max. Applicable .\ HD 04 075 1.1 37 11 15 185 22 110
Motor Capacity ND 075 11 15 22 & |87 | BB | 7B | 11 15 185 22 3 37 45 55 75 90 110 -
IP20/UL Open Type IP20 supported with standard model

1P20/UL Type 1 Option supported (Install UL Type 1 kit on IP20/UL Open Type drive) %
400 V Class HD: Heavy Duty, ND: Normal Duty
[ caoncouecaron, [oue Lioos Lusos Lour Loos Lz Lo Lozs Los Lusss Lowe Lo Lore Lok [nce
Max. Applicable .\ HD 04 075 15 22 37 18.5 22

Motor Capacity ND 0.75 1.5 22 3 3.7 515) 7.5 11 15 18.5 22 30 37 45 55
IP20/UL Open Type IP20 supported with standard model

1P20/UL Type 1 Option supported (Install UL Type 1 kit on IP20/UL Open Type drive)

| camoncesoonin Lo ity Laoe Luess | ase Lsr s s | s | uors |

Max. Applicable (W) HD 55 110 132 160 315

Motor Capacity ND 75 90 110 132 160 200 220 250 315 355

IP20/UL Open Type IP20 supported with standard model

IP20/UL Type 1 Option supported * * * *

(Install UL Type 1 kit on IP20/UL Open Type drive)
%k UL Type 1 is not available for this capacity.

M P20/UL Open Type
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Product Lineup

200 V Class: IP20/UL Open Type
Dimensions mm

CatalogCode | |  Dmensonsem [
l:lnmmmmn e

~

5
Q95

go
z8
TS
O

9
=

2004
2006
2008 1 140 260 176 138 38 102 102 — — — 248 6 — — 16 5 M5 3.5
2010 2
2012 02
8
2018 m S
140 260 211 138 73 102 102 — — — 248 6 - — 16 5 M5 3.9 ]
2021 =
2030 c
140 260 211 138 73 102 102 — — — 248 6 — — 16 5 M5 4.2 5
2042 $
Q
2056 1 180 300 202 134 68 140 140 — — — 284 8 — — 16 16 M5 6.0 8
2070 1 220 350 227 140 87 192 192 — — — 335 8 — — 23 23 M6 8.5 3
2082 1 220 350 227 140 87 192 192 — — — 33 8 —  — 23 23 M6 9 s
2110 2 240 400 280 166 114 195 186 — — 12 375 175 — 175 23 23 M6 22 2
2138 3 255 450 280 166 114 170 165 — — 12 424 16 29 21 23 23 M6 24 2 %
2169 3 264 543 335 186 149 190 182 — — 12 516 175 285 205 23 23 M8 39 !;g
+—= O
2211 3 264 543 335 186 149 190 182 — — 12 516 175 285 205 23 23 M8 40 2 §
2257
4 312 700 420 260 160 218 218 — — 18 659 28 435 285 45 45 M10 67 £
2313 5
<
2360 5 440 800 472 254 218 370 370 — — 20 757 28 44 30 45 45 Mi2 104 K=
2415 5 440 800 472 254 218 370 370 — — 20 757 28 44 30 45 45 M12 119 §; %

2]

S
T2
=
o
E%
3
Q
(%]

400 V Class: IP20/UL Open Type
Dimensions mm

CatalogCode | |  Dmensonsem [
" [ w T [0 o1 Joz [wilwelws [walws wi[hemelre]alela]"""

4002
4004 1 140 260 176 138 38 102 102 — — — 248 6 — — 16 5 M5 3.5 "
4005 S
2
4007 5
4009 1 140 260 211 138 73 102 102 — — — 248 6 — — 16 5 M5 3.9 a
4012 o
4018 38
140 260 211 138 73 102 102 — — — 248 6 — — 16 5 M5 42 82o
4023 ecg
w
4031 o
180 300 202 134 68 140 140 — — — 284 8 — — 16 16 M5 6.0 So8
4038 8=
4044 1 220 350 227 140 87 192 192 — — — 33 8 — — 23 23 M6 7.5 2
o
4060 1 220 350 246 140 106 192 192 — — — 33 8 — — 23 23 M6 12 3 £
4075 2 240 400 280 166 114 195 186 — — 12 375 175 — 175 23 23 M6 17 8
[
4089 3 255 450 280 166 114 170 165 — — 12 424 16 29 21 23 23 M6 22 58
4103 3 255 450 280 166 114 170 165 — — 12 424 16 29 21 23 23 M6 25 s
4140 3 264 543 335 186 149 190 182 — — 12 516 175 285 205 23 23 M8 38 -
4168 3 264 543 335 186 149 190 182 — — 12 516 175 285 205 23 23 M8 39 20
gl
4208 2 5
4250 4 312 700 420 260 160 218 218 — — 18 659 28 435 285 45 45 M10 71 <
4296
4371 5 440 800 472 254 218 370 370 — — 20 757 28 44 30 45 45 M12 122 -
4389 5 440 800 472 254 218 370 370 — — 20 757 28 44 30 45 45 M12 126 S
4453 S
4568 510 1136 480 260 220 450 450 225 225 20 1093 255 435 305 45 45 Mi2 198
4675 6 510 1136 480 260 220 450 450 225 225 20 1093 255 435 305 45 45 M12 207

Note: External and mounting dimensions are different for standard installation and external heatsink installation.
Refer to page 51 for external heatsink installation.

Global Service
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Product Lineup

200 V Class: IP20/UL Type 1

Catalog UL Type 1 Kit

T Tomemsowsom
Figu Model
a5 W1 | w2 | W3 H1 H3 | H4 t1 t2 kg (Code No.)

Model Number /
Catalog Code

900-192-121-001

2008 1 140 300 176 138 38 102 102 — 260 248 6 40 15 — 16 5 M5 a1 S0 92N
2010 .,
2012 50
;g;? 1 140 300 211 138 73 102 102 — 260 248 6 40 15 — 16 5 Ms a5 O00-192921°001 & %
zgig 1 140 300 211 138 73 102 102 — 260 248 6 40 15 — 16 5 M5 48 °oo19I20 00 g_
2056 1 180 340 202 134 68 140 140 — 300 284 8 40 15 — 16 16 M5 70 °0o192921002 %
2070 1 220 400 227 140 87 192 192 — 350 33 8 50 15 — 23 23 Me 9 o ISFIZI009 %
2082 1 220 435 227 140 87 192 192 — 350 335 8 8 15 — 23 23 Me 10 ° 019221004 Em
2110 2 244 500 280 166 114 195 186 10 400 375 175 100 — 175 23 23 Me 24 00 192121000 3 %
2138 3 250 580 280 166 114 170 165 10 450 424 16 130 — 21 23 23 Me 27 O 192121006 s E
2160 3 268 700 335 186 149 190 182 10 543 516 175 157 — 205 23 23 Mg a4 O 092 i2LO0 =
2211 3 268 770 335 186 149 190 182 10 543 516 175 227 — 205 23 23 M8 46 9‘3%5?26;?;5%?8 § §
gif; 4 316 915 420 260 160 218 218 16 700 659 28 215 — 285 45 45 Mio 72 90 ISFIZIO0 & g

(&}
2360 5 444 1045 472 254 218 370 370 18 800 757 28 245 — 30 45 45 Mi2 113 900:192121-010

(100-213-136)

2]
S
T2
=
o
3
3
Q
(%]

400 V Class: IP20/UL Type 1

Catalog Weight| UL Type 1 Kit
Code [Figure kg Model @
GATOA: w DI | D2 | Wi | w2 | w3 H2 | H3 | H4 t2 g (Code No.) 5
4002 900-192-121-001 g
_ _ -192-121- E
4004 1 140 300 176 138 38 102 102 260 248 6 40 15 16 5 M5 4.1 e =
4005
4007 900-192-121-001 P28
- - - fols=ar=t
— — o
4009 1 140 300 211 138 73 102 102 260 248 6 40 15 16 5 M5 45 o0 o a6 én S
4012 £&8
4018 900-192-121-001 5%
1023 1 140 300 211 138 73 102 102 260 248 6 40 15 16 5 M5 48 oo to6 = §§
4031 900-192-121-002 a
2038 1 180 340 202 134 68 140 140 300 284 8 40 15 16 16 M5 70 T oo0o0sTeon 8 .
L S
- - 900-192-121-003 =5
4044 1 220 400 227 140 87 192 192 350 33 8 50 15 23 23 M6 85 (10070 o aos) § 8
900-192-121-003 S5
4060 1 220 400 246 140 106 192 192 350 33 8 50 15 23 23 Me 13 e s
900-192-121-005
4075 2 244 500 280 166 114 195 186 10 400 375 17.5 100 175 23 23 M6 20 e <
=0
_ 900-192-121-006 g0
4089 3 259 580 280 166 114 170 165 10 450 424 16 130 21 23 23 M6 25 e £3
Q
900-192-121-006 <
4103 3 259 580 280 166 114 170 165 10 450 424 16 130 — 21 23 23 M6 29 i
900-192-121-007
4140 3 268 700 335 186 149 190 182 10 543 516 175 157 205 23 23 M8 43 (100-208.527) -
900-192-121-007 s
4168 3 268 700 335 186 149 190 182 10 543 516 175 157 205 23 23 M8 44 i §
4208 900-192-121-009
4250 4 316 915 420 260 160 218 218 16 700 659 28 215 — 285 45 45 MI0 76 (100-208.549)
4296
4371 5 444 1045 472 254 218 370 370 18 800 757 28 245 — 30 45 45 Mi2 130 900:192-121-010

(100-213-136)

Global Service
Network

Note: UL Type 1 kit (option) is required. The values in the table are the dimensions for the UL Type 1 kit mounted to the IP20/UL Open Type drive.
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Dimensions

W P20/UL Open Type (Shield Clamp Kit)

HO

[ ]

pidlid

H3

D1

D2

D3
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Product Lineup

200 V Class: IP20/UL Open Type (Shield Clamp Kit)

Gatalog Gode Shield Clam Kit Model

~

5
Q95

go
z8
TS
O

9
=

2004
2006
900-195-896-001
2008 140 339 176 38 61 123 137 260 79 D D)
2010 2
2012 02
8
2018 L
2021 900-195-896-001 =
2030 140 339 211 73 96 158 137 260 79 i) _
S
2042 2
900-195-896-002 K
2056 180 439 202 68 93 148 175 298 141 D e g
el
900-195-896-003 o
2070 220 468 227 87 112 174 220 350 118 ) s
900-195-896-004 2
2082 220 468 227 87 112 174 220 350 118 IR g
T O
900-195-896-007 £
2110 240 490 280 114 139 217 244 390 100 D e a3
900-195-896-009 @
2138 255 582 280 114 151 226 259 440 142 IRt -
©
900-195-896-012 2
2169 264 697 335 149 189 266 268 533 164 it i) 55
=<}
900-195-896-013 &8
2211 264 697 335 149 189 266 268 533 164 it g
(&)

2]
S
T2
=
o
E%
3
Q
(%]

400 V Class: 1P20/UL Open Type (Shield Clamp Kit)

4002
900-195-896-001
4004 140 339 176 38 61 123 137 260 79 (100-206.983) §
4005 7
&
4007 £
4009 e
900-195-896-001
4012 140 339 211 73 96 158 137 260 79 (100-206.983) iy
4018 258
402 288
02 HE9
4031 900-195-896-002 =2%
4038 180 439 202 68 93 148 175 298 141 (100.206.984) 282
900-195-896-005 3
4044 220 468 227 87 112 174 220 350 118 (100-229-142) £ 2
(==
900-195-896-006 58
4060 220 468 227 87 112 174 220 350 118 (100-229-143) 25
85
900-195-896-008 S
4075 240 490 280 114 139 217 244 390 100 (100-229.145)
900-195-89