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YASKAWA AC Drive GA700

High Performance Type

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

Best Value for Your Applications

Certified for
I1SO9001 and
1SO14001

JOA-QMA14913  JOA-EMO0202




Best Value for
Your Applications

Yaskawa Electric Corporation are
here to provide “the answer” for
your company.

We Yaskawa Electric Corporation always consider customer's perspective as our number one
priority as we provide and fulfill the demands with our uncompromising quality and trust ahead
of others in the industry.

Our brand new GA700 inverter series inherits the genealogy of the product concepts:
FLEXIBLE, EASY, SUSTAINABLE.

New motor control with high efficiency, total cost down from incorporating peripheral
equipments and outstanding environmental compatibility allows usage at anywhere in the world.

.\
/ %
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Are You Fully Using the Machines to the
Maximum Efficient Limits?

Yaskawa Electric Corporation has been constantly developing the motor controls for years, which can
become the key to success for your machines that will undermine your expectations.

Powerful Starting Torque without Encoder

By applying the IPM motor, output of a zero speed at 200% torque without encoder
are possible. This will lead to miniaturization of the constant torque machine and 0\8/ W g"g
Crane Truck

system cost down. When utilizing the induction motors with the advanced open
loop vector control, tension control of the winder can be done without encoders,
which will improve the wire savings and reliabilities.

Film Slitter

M Torque characteristics

PM Open Loop Vector Control Advanced Open Loop Vector Control (Induction motor)
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Torque Control without Encoder

With the improvement performance of advanced vector controls,
it can be installed without mounting the encoders. Reliabilities has
increased due to needless of the encoders.

Encoder PG Option Card PG Cable
EZ Open Loop Vector Control
Tuning-less even for Synchronous Motors!

Yaskawa's brand new EZ open loop vector control can drive both synchronous motors
and induction motors and does not require any complicated tuning processes. Simply
input the information on the motor nameplate.

EZ open loop vector control can reduce trial operation time and minimize the number
of pieces of equipment used by the same drive to run the induction and
synchronous motors.

Energy-saving control also makes it possible to operate with better

efficient in comparison with the conventional drives.*
k Refer to “The Fourth Energy Saving Choice” on page 5.

S|

Fan Pump

High-speed Operation

With the significant improvement in the basic performances, induction
motor and synchronous motor can drive up to 590 Hz*.

As a result, miniaturization of the machine from gear-less
_‘]h and motor miniaturization are possible.

%k Varies with the control modes. Apply for PM/non PG vector control and
V/f control.

Compatible with
various motors!

Surface Magnet
Synchronous Motor

Permanent Magnet Motor

Compressor
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Are You Having Trouble with Power Efficiently?

Inverter for the machines, applying high efficient motors and usage of the regenerative energy has been
the trend. Now in addition, with the new technology of "maximizing the motor efficiency”, it achieves
energy saving more than ever for the inverters.

The Fourth Energy Saving Choice: Maximizing the Motor Efficiency

Higher energy savings with new function that monitors the power consumption for maximum energy efficiency.

(GaTo0

||
o—"® < ~—B&
L B 4
Drive GA700
[Conditions]
g 100 , WOverall inverter and motor efficiency Application: Air-conditioning fan
S % ./HJWF-*" Performance (Annual) o ficincy motr 53 sl
E 70 /’ 1 .Annual pOWer SaVingS /I::;:;?r::b:g:zaysofoperation:
& 60 & Light load efficiency 24h per day/365 d
] A7 L Approx. 1,000 kwn [iictn ;ﬁ;y:;;w
T T T
‘3‘8 / -~ GA700 @Annual CO: reduction effect: \
20 L4 -e- Conventional Drives 41 o \:?
0 20 40 60 80 100 Approx. kg
Motor Speed [%] £en Pump
The First Energy Saving Choice: The Second Energy Saving Choice:
Inverters for the Machine Applying High Efficiency Motors
Energy savings due to inverter controlling the air flow of the Energy savings by applying a high-efficiency motor (IE3 /
fan with the damper. IE4).
| - Annual energy | - Annual energy
| ~~ D consumption | % consumption
O Energy saving -O Energy saving
S ‘ effect: s ‘ effect:
[Conditions]  Drive Approx. [Conditions]  Drive Approx.
Application: Fan Load factor: 40 per 18’600 kWh Application: Fan Load factor: 40 per 350 kWh

Hours of operation: 12 hours/300 days 'Motor capacity: 7.5 kW

Hours of operation: 12 hours/300 days 'Motor capacity: 7.5 kW

The Third Energy Saving Choice: Usage of the Regenerative Energy

Returning the regenerative energy that has been wasted as heat in the braking resistor to the power supply for energy
savings. (when installed with the energy saving unit: D1000 or R1000)

Braking Resistance System
Annual energy

- Drive energy consumption
Energy saving effect:
I Approx. 5500 kWh
Application: 10t crane
Load factor: 10 per day

Regenerative
energy [Conditions]
- ) Hours of operation: 12 hours/300 days
Other Efficiently returns regeneration | | wetereapacity: 7.5 kw
devices power to the power source Example using the Power Regenerative
Unit R1000

= Drive energy Drive
- .
D”VBI_D_I ‘ Regenerative energy I_

Braking Resistance

R1000 «

Energy Saving Effect Simulation
You can check the investment effectiveness of energy saving when
switching a fan/pump to an inverter and with power supply regeneration.

i

wmﬂzﬂ EE,

%k You can download Drive Select from the e-mecha website.
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Are You Considering Cost Down??

To minimize the initial investment, function of the peripheral devices are incorporated in the
inverter which will save space, wiring and labor.

Built-in Power Supply for the Sensor Peripheral Parts Reduction
With the function enhancement of the
support tool DriveWorksEZ, timers and
relays are unnecessary.

Being 24 Vdc output (150 mA), it does not require
separate power supply.

4 Sensor f——-

24 Vdc Control Power Input
Terminal Standard Equipped

Backs up control power supply without any

Oscilloscope Function

With the oscilloscope performance
] improvement of the inverter support tool
YASHAWA . . .
—r 11— DriveWizard, adjustments can be made
W without any measuring instruments

additional options.

|‘ Braking Transistor
Built-in
Correspondence:
200 V-class up to 37 kW (ND)
400 V-class up to 90 kW (ND)
=5 DC Reactor Built-in

Log A DC reactor minimizes harmonic HF Voltage/Current Switching

<= distortion. (corresponds to 200 V
class/400 V class 30 kW (ND) or more) Analog Output
Conversion circuit is unnecessary for the

analog output voltage of 0 to 10 V and electric
current of 4 to 20 mA. ...y :

i

" Oscilloscope

EMC Filter (C2, C3) Built-in*

sk Factory option

@

High Performance Even
Without an Encoder

""" Converter

SIL3* Correspondence
STO Standard Equipped

The two contactor is now unnecessary.
%k The safety performance measurement under IEC/
EN61800-5-1

Horizontal Placement

Choice of horizontal or vertical placement of the inverter for B Compressor Installation
space saving. (for up to 75 kW) Example

Note: Secure and derating of the airflow are required.

Control Panels for IP55 Compatible
Line Up is Unnecessary*

Can be installed without using
control panels due to protective
structure being correspondence
with the IP55.

IP55: The IP Code in JIS need to be - =
“dust/jet-proof”.
% Factory option (In preparation)
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Gateway Connection System

Are you ready for the [0 17

We have assembled option cards compatible with the main industrial networks.

Enhanced Communication Option Card

Able to control up to maximum of five inverters with one
communication card by converting the industrial network
protocol to RS-485.

We recommend this system for fans, pumps, compressors
and other devices that require multi-axis control.

> |
\Vz,
Fan Pump Compressor

Conventional

B
LN,

Controls Five Inverter with

One Communication Card
GA700 Connects with RS-485 and supported
PLC

s

s

by all capacity.

Programming Tool “DriveWorksEZ”*
Standard Equipped

Inverters can be easily customized to suit the needs for the
customers by drag-and-drop operation using a PC.

For example, special operations and new detection
function, pressure sensor-less control of the compressor,
vibration detection of the conveyor and abnormal symptom
diagnosis, such as clogging sensing for fans can be
programmed.

*k In preparation

Program Capacity
Expansion!

Number of 200

Function Blocks: 419*

Note: For DriveWorksEZ Pro.
Please contact our agency for
the usage of DriveWorksEZ Pro.

connections:

Able to support variety of field networks by equipping

a communications option card. These includes:
MECHATROLINK-II, MECHATROLINK-IIl, PROFIBUS-DP,
DeviceNet, CC-Link, CANopen, LONWORKS, and various
fields for communication and industrial Ethernet such as
EtherNet/IP.

Note: Product names are registered trademarks of the respective owners.

Monitor Output of Various Types of Data

Can output various data via communication network.

By constantly monitoring these data, you can visualize the
factory. Values set to the parameters can be outputted as
multi-functional digital output.

aa
e
]

GA700

Operation Time Power Consumption

Flexibility Improvement of 1/0

The PG option cards and input/output option cards for the
1000 series can still be used.

DI-A3 input terminals that are conventionally used as digital
frequency reference cards can also be used as multi-
function input terminals.

Is "Customizing is Difficult" on Your Mind?

H Program Detection Function

Ex.) Function deterioration diagnosis (machine torque
pulsation detection) function

Operation Vibration detection

Example in the set section
N\ Amount of
o> (0] =
( 2 \§ torque
A A ) ° ) _ amplitude
= Timer setting

GA700 Motor
Time (s)

Registration of Favorites For The Monitor
Maximum of 12 monitors can be registered.
The registered monitors can be displayed
with minimum keystrokes.
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Taking Long Time to Setup and Recover from
Malfunction?

With the renewed wizard function of the interactive system and redesigned key pad, it has

significantly achieved reduction of the the setup/downtime.
Downtime: Non-operating time from equipment trouble

Condition Confirmation of
Malfunction Without The Main
Circuit Power Supply

By inputting the 24 Vdc control power, without
turning on main circuit power supply, you can safely
perform the restoration work and able to confirm the
malfunction.

Parameter Settings Without Any
Main Circuit Power Supply*

Manage the parameter information of the inverter
with the keypad alone.

With the USB connection of the keypad and the PC,
parameter editing can be made without an inverter.
Even when unable to prepare the main circuit supply,

you can make settings in advance.
%k In preparation.

Build-in Clock Functions

Easily identify the time of the malfunction

with the build-in clock function.
Note: Requires a Hitachi Maxell “CR2016 Lithium Manganese Dioxide Battery” or equivalent.

RCRE

- AILAEE o

microSD Slot*

Able to save the log data to the microSD card.
Waveform display using the support tool

DriveWizard makes malfunction analysis simple.
%k In preparation.

Capable of Storing Parameter of the Four Inverters

Now, the keypad can store up to parameter of four inverters.

Auto Backup Function

Even when the inverter have trouble, you can replace the keypad and copy
the parameters using the auto backup function.

European Terminal

H Wiring Work Time
Conventional Products

European terminal are applied to the main circuit
terminal.

Significant reduction in work man hours because
crimp terminal and crimping operation are now

Approx. 4 min 30 sec

unnecessary.
Y Compatible Models: Approx. Approx.
200 V-class: 1 min 30 sec 70 -
= reduction!
GA70! 2211 and under 0 : .
400 V-class: (conventional ratio)

GA70[_14168 and under

Conditions
5 5 o Input terminal: RST, the output terminal: If you wire the UVW
For use of the tools, see P.29. Existing products: Crimping, wiring (screw terminal)
Screw terminal options, cable clamp options is in preparation. GA700: wiring work (European terminal)
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Equipped with Set-Up Wizard Function

Complete the initial setting by responding to the questions that appear on the keypad.

@ Parameters Set by Set-Up Wizard Function
+ Frequency reference source - Input signal level ;
i 10:00 FWD Wizard
+ Run command source - Duty rating ouTd you Tike to apply the
- Motor class - Control mode parameter settings? _ |
+ Maximum frequency + Input/output setting
- Stopping method - Acceleration/deceleration time etc. ﬁ
[10:00 FWD wizard L_Back Home
Pending Parameter Changes « "
Control Method Selection o Select Y_es
A1-02 3 (2) and settings are
Frequency Reference Selection 1
ﬁ b 0 D complete.
10:00  FwD Wizard L Back Home
Select run reference source e
Start/ Stop method) @ Check the“modyllfled parameters
and select “Next".
Digital Input
ﬂ emobus/Modbus Communications
Option PCB
k
10:00 FWD Init Setu Bac Hone
[ Language selection Select the item you want to set. i
I® Set Date/Time e y Status Rlng
< Operate according to the :
? Show Initial Setup Screen display of the keypad. You can see the operation
conditions even from a distance.
Back Honme

@ Select “Setup Wizard” from
the initial setting.

Reduction of the Removable Terminal Side-by-Side Installation
Installation Space Block Side-by-Side installation makes design
45% reduced from the conventional Even if you are installing the inverter of the control panel compact.
inverters. at a narrow and small space, you Note: 18.5 kW madels need derating.
You can design a compact control can remove the terminal block and (ex. 200 V 0.4 kW)
board. wire work where you have more = = = =
(ex. 400 V 45 kW) , space. In addition, the wire that is

connected to the inverter at the time

of trouble can be connected as it is
to the new inverter.

Reduction
of installation

Bell-Shaped Holes

Easily installed to the walls.

e hES

%k Need at least 30 mm of space if side is a wall.

I
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Taking Time with Initial Response at the Time of
Trouble?

Linked with smartphone applications and PC support tools via cloud management, there has
been significant improvements in its maintainability.

Support Tool “DriveWizard”*

[ [ —— s
Wireless connection and cloud management through AR TN
smartphone made maintenance simple and easy. Equipped ks LN . o
with various monitors, parameter editing, pattern operation == Lk —— - -
and oscilloscope function.
Adjustment and maintenance work of the inverter can be
. e T e R e 1
executed more easily.
¢ In preparation
o e ., rr i || T
W= - ]
[ 1
B e e ey ]
W= s iy —
o b —— =
i

I
1
i
1
|
]
|

Smartphone Application “DriveWizard Mobile”

New form of support utilizing the smartphone such as Cloud management
of the wireless connection and parameters of the inverter.

[ Parameter Management via Cloud ]
Saving and reading the parameters are feasible via Cloud.

'"
‘ J Wireless Access

&) Bluetooth’

Press Machine

[ Access From Distance ]

You can access the inverters remotely located
out of reach without opening any panels.

Note: Bluetooth built-in keypad is in preparation.
k “Bluetooth®” is a trademark/registered trademark of
Bluetooth SIG, Inc. USA.

CTUELR {1 N1 -9 DriveWizard Mobile (exclusive app)

[ Parameter Setting Change/Drive Operation ]
- Easy to change the parameter settings.

- Operational status can be viewed in real time.

+ Quick access to troubleshoot.
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Variety of Functions and Services of the DriveWizard Mobile

BT s —— §
oo 8 magreEs e B Eop Sy

LT
temarn Bl L=x

e
e pe—— e i) N

Rk Ve i 0 e i el
- dw

T YNGR SR

Change of Monitor display Troubleshoot
parameter changes

Download DriveWizard Mobile at Android terminal content providing service “Google Play Store” for free.*
Google Play Store hyper-link are available at the Yaskawa Electric Corporation product and technology informational
website “e-mecha site”.

Note: “Android” and “Google Play” is a trademark/registered trademark of Google Inc.
sk In preparation

Thoroughgoing After Sales Services

Call center and after service division will support the customers 24/7, 365 days.

Deliver According to the Customer’s Request

Drives can be customized according to your specifications.
- Shipped after installing option to the drive at factory.
- Terminal board with multi-function relay outputs

Multi-Function Photocoupler Output Type (Standard) Multi-Function Digital Output Type
Relay: 2, Photocoupler: 2 Relay: 3, Photocoupler: 0

- Optional LED keypad
Five-digit displaying keypad.

LCD keypad (standard) LED keypad
(JVOP-KPLCAO04AAA) (JVOP-KPLEAQ4AAA)

Contact Yaskawa for details.

|
YASKAWA AC Drive GA700 Catalog | YASKAWA 11



g Struggling with Standards and Adapting to
LN Fnyvironmental Friendly”

Corresponds to international standards and are designed to cope with various applications.

Certified Standards

International Standards Vessel Standards

RoHS directive

NK#1 Japan reliability and durability to withstand
utedl | USA the harsh environmental conditions. compliant
CSA* | Canada DWGL™ | Germany/Norway | - g gequisition of the standard
ABS™ US.A authentication from the corresponding
CE*2 Europe BV*! France countries are required.
CCs*! China
ROM*'# Australia KR*" South Korea

%k1: Applying
k2: Please use EMC filter
(select GA700 EMC built-in model, or use external EMC filter together.)
For CE, RCM Marking compliant models, refer to GA700 Technical Manual.

Wide range of environmental specifications lineups

[ IP55 Compatible* ] [ Standard Varnish Coated Base ]
Able to install in harsh environments because there are no Printed base are varnish coated enabling the use under
control panels. More variation in installment locations. harsh environmental conditions. (IEC 60721-3-3: 3 C2. 3 S2)

IP55: The IP Code in JIS need to be “dust/
jet-proof”.
% Factory option (In preparation)

@
Fan Pump Compressor

[ Resolver Compatible ]
Corresponds to resolver which is an higher

environmental resistance detector than the encoders.
Note: Option card is required.

[ Compatible with vibration, anti-gas*, moisture,

dust and oil resistance. ]
k Factory option

> [ <
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Momentary Power Loss Countermeasures

g Are Reliability of Your Equipment Enough?

Even at sudden power failures, it will continue to run the production line.
With the life diagnostic prediction, preventive maintenance of life parts can be performed at a perfect time.

Auto-Backup Function

Synchronous motor and induction motor, control of the
encoderlesssynchronous motors are possible.

[ Speed Search Function ]
Easy restart with the search of the rotational speed [ = N
of the coasting. Ideal for machines with a rotating \:?

) =4
body rive such as fans and blowers. R

[ Momentary Power Loss Recovery to continue
operation through a 2 s power loss.* ]

- GA700 automatically restarts the motor and keeps the
application running in the event of a power loss.

- Easy transition to SEMI (Semiconductor Equipment and
Materials International).

- Reduction of special equipments such as UPS
(Uninterruptible power supply).

% Momentary power failure compensation unit (option) are required for certain
capacity.

[ KEB Function ]

During the power outage, the inverter decelerate then
stops quickly and safely without free running the motors.
This function is called the KEB, known as Kinetic Energy
Back-up. Ideal for machineries with
power outage countermeasures
such as machine tool spindle motor
and film production line.

Standard Correspondence to SIL3
Without a Contactor

STO from two-terminal input (safety shut-off torque) are
standard equipped.

Fulfills: IEC/EN61508 SIL3 and ISO13849-1 Cat.3 PLe
With this function, a high degree of safety system can
be build without any additional equipment such as an

electromagnetic contactor system. Saves wiring and space.

Conventlona

—W

STOP STOP

s—Q

IP20 Corresponds to All Capacity

All capacity corresponds to IP20.

Since there is no risk of exposures to high-voltage portion
of the main circuit, additional safety measures such as
installing a terminal cover in the board is unnecessary.

Even when the inverter have trouble, you can replace the
keypad and copy the parameters using the auto backup
function.

Long Life Time

With the selection of long-life parts for fan, condenser and
relay, design life of 10 years has been achieved.

Note: The value was measured under ambient temperature of 40 °C (mount
type panels), load factor of 80% and 24-hour continuous operation.
The value varies depending on the conditions of use.

Performance Life Monitors

With the performance life monitors, the approximate
maintenance period of parts can be outputted as a alarm
signal to notice the users in advance.

In addition, you can monitor the deterioration situation of
the parts so that planning for the maintenance plan can be
conducted easily.

B GA700 outputs the alarm signal to the PLC controller

Alarm ﬁTﬁ , i
[E]
i LT-1 Cooling fan
]

LT-2 Capacitors

Inrush prevention
relay

LT-3

Minimum Heat Generation
(when using energy saving unit: D1000, R1000)

To effectively use the regenerative energy that has
been treated as conventional heat, it can minimizes
the generation of heat and able to avoid trouble of the
surroundings caused by heat.

Braking Resistance System

Drive energy

Drive ‘ Regenerative energy

\rakmg Resistance
System

Drive energy

/e

Drive

‘ D1000

Other
Devices

Regenerative energy

Example using the Power Regenerative
Converter D1000
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Product Lineup

Heavy Duty

Three-Phase 200 V

Normal Duty

Three-Phase 400 V
Heavy Duty

Normal Duty

Catalog que Catalog que Catalog Code Catalog Code
(CTAVA0\\ Output GA70A! GA70A! Output GA70A! Output

04 | 2004 | s2aA | 4002 | 18A |
075 | 2006 | 5a | 2004 | 35A | 4004 | 34A | 4002 | 21A |
11| 2008 | 69A | 2006 | eA |
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 | s9A |
55 | 2030 | 25A | 2021 | 21A | 4018 | 148A | 4012 | 1194 |
75 | 2042 | s3A | 2030 | soA | 4023 | 18A | 4018 | 1754 |
1| 2056 | a7A | 2042 | 4a2a | 4031 | 24A | 4023 | 2344 |
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 | 4an |
30 | 2138 | 115A | 2110 | 110A | 4075 | 60A | 4060 | 596A |
37 | 2169 | 1454 | 2138 | 138A | 4089 | 75A | 4075 | 7494 |
45 | 2211 | 180A | 2169 | 169A | 4103 | 91a | 4089 | so2A |
55 | 2257 | 215A | 2211 | 211A | 4140 | 112A | 4103 | 103A |
75 | 2313 | 283A | 2257 | 2574 | 4168 | 150A | 4140 | 1404 |
20 | 2360 346 A 2313 | 313A | 4208 | 180A | 4168 | 168A |
110 | 2415 415 A 2360 360 A 4250 | 216A | 4208 | 208A |
132 | 4296 | 260A | 4250 | 2504 |
160 4371 304 A 4296 | 296 |
200 | 4389 371 A 4371 371 A
220 4453 414 A 4389 389 A
250 4568 453 A 4453 453 A
315 | 4675 605 A 4568 568 A
355 4726 642 A 4675 675 A
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 2360 to GA70A 2415, GA70A 4371 to GA70A 4H12 are in preparation.
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Catalog Code

GA70 A 4 004 A

A
GA700 Series —|_ T —|_

No. | Voltage Class Output Current EMC noise filter
2 | 3-Phase 200V Note: No internal EMC filter
4 | 3-Phase 400 V Indicates the rated B Internal EMC filter (C3)*
output current of the C | Internal EMC filter (C2)*
Normal Duty rating : :
rounded off to the %k CE, RCM Marking compliant model.
No. Region Code nearest whole number. No. Enclosure Type
A | Japan B |IP20
T | Asia (Singapore, Taiwan) F | 1P20, UL Type1

The following specifications can also be supported. Refer to page 11.
- Terminal board (multi-function digital output type)
- Shipped after installing option to the drive at factory.
+ LED keypad
Note: Refer to the GA700 instruction manual for more information on model numbers.

Model Selection

Environmental Specifi cations

Standard

Gas

Humidity, dust

Oil

Moisture, dust, vibration

Gas, vibration

Shock, vibration

Qil, vibration

Note: Drives with these specifications
do not guarantee complete
protection for the environmental
conditions indicated.

40T UVZZX>E

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

Machine Tool

Extruder Punching Press

L 4

Pump

® 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 Fan

YASKAWA AC Drive

»
i}
9
=l
©
o}
w

Catalog Code Product Lineup

Model
Selection

Basic

)
c
k]
°
g
2
=
@
£

Peripheral Devices Fully-Enclosed . . Standard Connection Standard
N Dimensions P
Notes and Options Design Diagram Specifications

Application

Global Service
Network
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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.

®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.

®LEFT Arrow Key

e 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.

Keypad LED

@®RUN Key
Starts the drive in LOCAL mode.

®ALM LED

The drive lights up if a fault is
detected.

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

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

@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).

®STOP Key

Stops drive operation.

@Com port

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

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

QR cord

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

et a

P

YASKAWA

Indicator LED ON Flashing

Flashing Quickly OFF

Motor running.
ramp to stop.

* The Run command was

- inputted when the
RUN

* The motor is performing

frequency reference was

« With @ Run command inputted from an external command when the Run
command source was in LOCAL, the Run command source switched to REMOTE.

« When the drive was not in the Drive Ready (READY) state, a Run command was
inputted from an external command.

« An emergency stop command has been inputted.

Drive is stopped.

0 Hz « 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 turned on when the Run command is inputted
from an external source.
A fault was detected. e« Minor fault was detected. Normal operation

« Auto-Tuning was detected.

« Operation error was detected.

Sets the Run
command source to

the keypad (LOCAL).

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

How the RUN light works:

Drive output frequency

RUN

; d : . RUN !
during stop STOP | P i STOP
@D/ e : ! ,
Frequency reference OHz | : e
RUN light OFF ON Flashing OFF Flashing OFF
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Features

LED Status Ring LED 3
g
o
71 N\ o
] 8
O
2
3
©
38 S
5ot
C A
Ny . .
1
=720 S %%
Pl

2
[0)
o
A
Model
Selection

B o5
A - ALM/ERR C - RUN
B - Ready ”
5
LED State Content 28
ON The drive detected a fault.
The drive has detected: %
e an error 5 §
Al  ALM/ERR Flashing ®anofk . 83
e an error during Auto-Tuning. 3
Note: If the drive detects a fault and an error at the same time, this LED will
be lit to indicate the fault. o
OFF The drive is in normal operation. There are no alarms of faults present. %
ON The drive is operating or is ready for operation. 5
. When the drive is in STo [Safe Torque Off]l mode. The drive is in STo [Safe
Flashing Torque Off] mode
B Ready : : 8
¢ The drive detected a fault. g
OFF ¢ The drive received an operation command and no fault is present, but the “ig
drive is inoperable. =
ON The drive is operating the motor. "
e The drive is decelerating to stop. % o
¢ The drive was issued a Run command and the frequency reference is 0 %§
Flashing Hz. £2
e A DC injection braking command is input via a multi-function digital input $
terminal while the drive is stopped.
e Entering a Run command via the input terminals, then switching to S,
c RUN REMOTE while the drive is set to LOCAL. %ﬁ
¢ Entering a Run command via the input terminals when the drive is not in <
Drive Mode.
Flashing Quickly |e Entering a Fast Stop command. °
¢ The safety function shuts off the drive output. § £
e Pushing STOP on the keypad while the drive is running in REMOTE mode. ?g Z
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.

YASKAWA AC Drive GA700 Catalog | YASKAWA 17
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Basic Instructions (continued)

ypad Example

Turn the power on

10:00 0 Rd Hone 10:00 FWD _ Rdy Menu 10:00 FWD Rdy  Monitor
T (Al)y m [Evonitors > Standard Monitor > o
ull—egl eHe ence O 00 & Parameters <J Custom Monitor o
outout Fl 777777 == & User Custom Parameters Bar Graph o
Ug—gﬁ Hrequency 0 00 ——l fly parameter Backup/Restore — lAnalog Gauge E
6@55@57777'777 G | Vodified Paran / Fault Log ——
< Auto-Tunin (]
i s 0.00 g
106G Menu FWD/REV 5
10:00 FWD Menu 10:00 FWD parameters
CJ Monitors A Initialization Parameters >
J2dParameters » b Application
& User Custom Parameters > C Tuning
fy parameter Backup/Restore d References
A vodified Param / Fault Log —— E Motor Parameters
4 Auto-Tuning F Options
Home Back Home
10:00 FWD Menu 10:00 FWD parameters
L3 Monitors @ Application Preset
& Parameters A1-06 0 (0)
[adluser Custom Parameters 4 — Control Method Selection
Iy parameter Backup/Restore h1-02 0 (@3]
A Modified param / Fault Log —— 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
[ifParameter Backup/Restore M|
A Modified Param / Fault Log ——
& Auto-Tuning
Home Back Home
V1 o
10:00 FWD Menu 10:00 FWD History -8
CJ Monitors [{0Modified Parameters »
& Parameters A Fault Log E
& User Custom Parameters — E
iy parameter Backup/Restore S
Piodified Paran / Fault Log | — o
4 Auto-Tuning F1 ()]
Home - Back Home e
) -
10:00 FWD Menu 10:00 FWD Auto Tuning
& Parameters Select Auto-Tuning mode
& User Custom Parameters
@y parameter Backup/Restore > otor Parameter Tuning »
A Modified Param / Fault Log
E=JAuto-Tuning M C—
= Initial Setup
Honme Back Home
10:00 FWD Menu 10:00 FWD Init Setup
& User Custom Parameters =l anguage Selection >
Wy parameter Backup/Restore (@ set Date/Time
A vodified param / Fault Log — < setup wizard
& Auto-Tuning “? Show Initial Setup Screen
Binitial Setup > —
iagnostic Tools F1
Honme - Back Home
10:00 FWD Menu 10:00 FWD Tools
& User Custom Parameters Data Log »
Iy parameter Backup/Restore Backlight
A Modified param / Fault Log > prive Information
& Auto-Tuning
< Initial Setup ——
iagnostic Tools
Home Back Home Setup

Note:

 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 [Initial Setup Display Select] setting.

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

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

» The keypad will display [Rdy] when the drive is in Drive Mode and ready
to accept a Run command.

YASKAWA | YASKAWA AC Drive GA700 Catalog

® 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.
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Standard Specifications

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

200 V Class
Catalog Code

HD: Heavy Duty, ND: Normal Duty

GA70A2! 006 008 012 018 021 030 042 056 070 082 110
Max. Applicable KW HD 04 |075] 11 |15 |22 | 83 |37 |55 |75 11 15 |185]| 22 | 30 | 37 | 45 | 55 | 75
Motor Capacity*! ND |075|/11 |15 |22 | 3 |37 |55 |75 11 15 [185]| 22 | 30 | 37 | 45 | 55 | 75 | 90
liaui Rated Input A HD 36 | 48 | 6.7 | 89 |12.7| 17 |20.7| 30 |40.3|58.2|78.4| 96 | 82 | 111 | 136 | 164 | 200 | 271
P Current*? ND 48 | 6.7 | 89 [12.7]| 17 |20.7| 30 |40.3| 52 |78.4| 96 | 114 | 111 | 136 | 164 | 200 | 271 | 324
Rated OutputA HD 32| 5 |69 | 8 11 14 [175] 25 | 33 | 47 | 60 | 75 | 88 | 115|145 | 180 | 215 | 283
Current ND 35| 6 8 |96 122|175 21 | 30 | 42 | 56 | 70 | 82 | 110 | 138 | 169 | 211 | 257 | 313
- 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.
. . 5 kHz
Derating the output current enables a maximum of 15 kHz to be set. .
Output Carrier Frequency (Derating the output current is not necessary for an ND rating of 2 kHz and an HD rating E:ttv?/égr?q ?(?_éifﬁtgd
up to 8 kHz) kHz by setting C6-02.
Three-phase 200 to 240 V
il i ezt Note: The maximum output voltage is proportional to the input voltage.
Max. Output Hz 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
Braking " n . .
Fumsien Braking Transistor Built-in External options
) EMC filt .
EMC filter | £ng1 8|o?)r-3, c2/C3 Internal (factory option)
Rated Voltage/ ¢ Three-phase AC power supply 200 V to 240 V 50/60 Hz
Rated Frequency e DC power supply 270 V to 340 V
Allowable Voltage
Power Fluctuation e
Allowable Frequency
Fluctuation +5%
Power KVA HD 15120 |28 | 3.7 |53 |71 |86 |125|16.8|24.2|32.6|39.9|34.1|46.1|56.5|68.2|83.1| 113
Supply ND 20 |28 |37 |53 ]71]86 |125]16.8/21.6/32.6|39.9|47.4/46.1|56.5/68.2|83.1| 113 | 135

k1: The rated output current of the drive output amps should be equal to
or greater than the motor rated current.

%k2: The value displayed is the input current when operating standard
Yaskawa motors at the maximum applicable capacity with the rated
load at the rated motor speed. This value may fluctuate based on the
power supply side impedance, as well as the input current, power
supply transformer, input side reactor, and wiring conditions.
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Features

400V Class HD: Heavy Duty, ND: Normal Duty

o
Catalog Code @
G A7gA e 002 004 009 012 018 023 031 038 044 060 075 089 103 140 é
Max. Applicable KW HD |04|075/15|22|30|37|55|75|11 |15 |185| 22 |30 | 37 | 45|55 | 75| 90 | 110|132 é
Motor Capacity*! ND |[0.75/15|22|30|37|55|75|11 | 15 |185|22 | 30 | 37 | 45 | 55 | 75 | 90 | 110|132 | 160 iq
Input Rated Input A HD 1913547 6.7 |89 |11.7/15.8/21.2/30.641.3|50.5/43.1|58.3|71.5|86.5| 105 | 142 | 170 | 207 | 248
Current*2 ND |[25|4.7|6.7|89|11.7|15.8|21.2|30.6|41.3/50.5|59.7(58.3|71.5|86.5| 105 | 142 | 170 | 207 | 248 | 300
Rated Output A HD 1813448557292 14818 | 24 | 31 |39 |45 |60 | 75|91 |112]150|180|216 260 %
Current ND [21[41 54 |71]89]11.9|/17.5/23.4| 31 | 38 | 44 [59.6/74.9/89.2| 103 | 140 | 168 | 208 | 250 | 296 o
- HD Rating: 150% of rated output current for 60 s g
Overload Tolerance - ND Rating: 110% of rated output current for 60 s %
Note: Derating may be required for applications that start and stop frequently. o
Derating the output current enables a maximum of 15 kHz to be set. R kH?
ez Carrier Frequency (Deratingg the outF;):)ut current is not necessary for an ND rating of 2 kHz and an HD E‘;t\zégr?q ?(?—Iiilc?ﬁtgin
rating up to 8 kHz.) by setting C6-02. 3 é
Three-phase 380 to 480 V =
Max. Output Voltage V Note: 'Iphe maximum output voltage is proportional to the input voltage. = @
Max. Output Hz 590 Hz
Frequency The frequencies that can be set vary depending on the control mode used.
Measures
for DC Reactor External options Built-in g
Harmonics é §
gjr:;lir:)% Braking Transistor Built-in — @ E
EMC filter EM& gl(t)gr_s 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 510 V to 680 V 2 %
Allowable Volta 28
Fluctuation 9 ~15%1010% 5%
— Allowable Fre: &
I quency +5% (%)
Fluctuation
Power KVA HD 1512837537193 |13 |17 |24 | 33 |40 |34 | 46 | 57 | 69 | 84 |113|136| 165|198 s
Supply ND [20[837|53|71[93| 13 |17 | 24 | 33 |40 | 48 | 46 | 57 | 69 | 84 |113|136| 165 | 198 | 239 3
%k1: The rated output current of the drive output amps should be equal to or %2 : The value displayed is the input current when operating standard Yaskawa % §
greater than the motor rated current. motors at the maximum applicable capacity with the rated load at the ‘.é &
rated motor speed. This value may fluctuate based on the power g0
supply side impedance, as well as the input current, power supply (.;5;

transformer, input side reactor, and wiring conditions.

@
c
o
(7]
c
<
£
o

Peripheral Devices Fully-Enclosed
and Options Design

Application
Notes

Global Service
Network
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Standard Specifications

Common Specifications

Item Specifications

The following controls are selected by parameters.
+ V/f Control

- Closed Loop V/f Control

- Open Loop Vector Control

- Closed Loop Vector Control

- Advanced Open Loop Vector Control

+ PM Open Loop Vector Control

- PM Advanced Open Loop Vector Control

- PM Closed Loop Vector Control

- EZ Open Loop Vector Control

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

Maximum Output Frequency ° 8I§r;<,tergl:L‘cl>gg Xéf Control, Closed Loop Vector Control, PM Advanced Open Loop Vector Control, PM Closed Loop Vector

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

Control Method

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

(Temperature Fluctuation) Analog reference: withint0.1 %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 0.001 Hz

Frequency Setting Main frequency reference: -10 to +10 Vdc, 0 to 10 Vdc (20 kQ2), 4 to 20 mA (250 Q), 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

Closed Loop Vector Control: 200%/0 min-!

Advanced Open Loop Vector Control: 200%/0.3 Hz

; PM Open Loop Vector Control: 100%/5% speed
Starting Torque PM Advanced Open Loop Vector Control: 200%/0 min-!
PM Closed Loop Vector Control: 200%/0 min-!

EZ Open Loop Vector Control: 100%/1% speed

Note: Select a drive capacity sufficient to provide starting torque under Open Loop Vector Control, Closed Loop Vector Control,
Advanced Open Loop Vector Control, PM Advanced Open Loop Vector Control, PM Closed Loop Vector Control.

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
PM Open Loop Vector Control 1:20

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

EZ Open Loop Vector Control 1:100

Control Characteristics

Note:

- PM Advanced Open Loop Vector Control is valid when high frequency injection is enabled (n8-57=1).

+ For PM Advanced Open Loop Vector Control contact your Yaskawa or nearest agent when not using SSR1 series or SST4
series motors manufactured by Yaskawa Motor Co., Ltd.

Zero Speed Control Closed Loop Vector Control, PM Advanced Open Loop Vector Control, PM Closed Loop Vector Control
Parameter settings allow separate limits in four quadrants in Open Loop Vector Control, Closed Loop Vector Control,

Torque Limit Advanced Open Loop Vector Control, PM Advanced Open Loop Vector Control, PM Closed Loop Vector Control, and EZ Open
Loop Vector Control.
0.0 s to 6000.0 s

Accel/Decel Time 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

Braking Torque Note:

* Catalog codes 2004 to 2138 and 4002 to 4168 have a built-in braking transistor.

 Set L.3-04 (Stall Prevention Selection during Deceleration) to 0 (Disabled) to disable Stall Prevention when using a
regenerative converter, regenerative unit, dynamic braking unit, braking resistor, or braking resistor unit. The drive may not
stop within the designated deceleration time if Stall Prevention is not disabled.

* 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.

* 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.

Torgue 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
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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Features

Item Specifications

Motor Protection Motor overheat protection based on output current =3
[
'E,Arg?;i%?r:y Overcurrent Drive stops when output current exceeds 200% of the HD output current. £
Drive stops after 60 s at 150% of rated HD output current and at 110% of rated ND output current. é
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. o

i 200 V class: Stops when DC bus exceeds approx. 410 V
Ouanalizge Pigieeien 400 V class: Stops when DC bus exceeds approx. 820 V I
q 200 V class: Stops when DC bus exceeds approx. 190 V °

‘5 Undervoltage Protection 400 V class: Stops when DC bus exceeds approx. 380 V 8

‘g Stops when power loss is longer than approximately (1 5 ms (default setting). ) 2

= Continues operation if power loss is shorter than 2 s (depending on parameter settings). ©

‘-é mg?ﬁ.ﬂﬁ? Power Loss Note: 1. Stop time may be shortened depending on the load and motor speed. (‘3’

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 :

a | Protection Thermistor <
E::g{(elgg cl)?ﬂeswtance Overheat Overheat sensor for braking resistor (optional ERF-type, 3% ED) é %
Stall Prevention Stall prevention during acceleration/deceleration and constant speed operation @

Protection by electronic circuit
Note: Protection may not be provided under the following conditions as the motor
Ground Fault Protection windings are grounded internally during run:
Low resistance to ground from the motor cable or terminal block. @
Drive already has a short-circuit when the power is turned on. 0
Charge LED Charge LED remains lit until DC bus has fallen below approx. 50 V ] §
Indoors “ 3
Area of Use - chemical gas: IEC60721-3-3: 3 C2 =
- solid particle: IEC60721-3-3: 3 S2
. Open-chassis(IP20) : -10 °C to +50 °C
PSR PR Enclosure panel(UL Type 1) : -10 °C to +40 °C ”
= | Humidity 95% RH or less (no condensation) T s
I

8 Storage Temperature Short-term temperature during transportation is -20 °C to +60 °C g %

S 1000 m or less @8

g Note: Altitudes over 1000 m and up to 3000 m are possible by derating the output current by 1% for every 100 m. @

w | Altitude Rated voltage derating is not required if the altitude of the area where the drive is installed is less than 2000 m.

If the altitude of the area is 2000 m to 3000 m, neutral grounding of the power supply voltage is not required. =
If no neutral grounding is done, contact Yaskawa or your nearest sales representative. §
-10Hzto 20 Hz, 1 G (9.8 m/s? S E
Shock Note: 0.2 G for AG70X4930/AG70X4H12 8 %
- 20 Hz to 55 Hz, Catalog code GA70[ 12004 to 2211, 4002 to 4168: 0.6 G (5.9 m/s?), BE
Catalog code GA70L12257 to 2415, 4208 to 4675: 0.2 G (2.0 m/s?) S
- UL61800-5-1*1 3
- EN61800-3:2004+A1:2012*!
- IEC/EN61800-5-1*1
+ Two Safe Disable inputs and 1EDM output according to ISO/EN13849-1 Cat.3 Ple, IEC/EN61508 SIL3*! @
Note: Used by setting functions to multi-function digital output terminals. 5
- RCM*2 2
- EAC*2 s
; - CSA*? a
Standards Compliance [Vessel Standards]
- Germanischer Lloyd*2
. DNV*Z
- ABS*2 °
- NK*2 W
- BV s 5
- CCS*2 &8
- KR*2 ='> o
Open-chassis type (IP20), Enclosure panel (UL Type 1) 2
Protection Design Note: {nstalling ti;e UL Type 1 kit to a drive in an open chassis type (IP20) makes the drive compliant with an enclosure panel
UL Type 1).

%k1: Approval pending for catalog code GA7012070, GA70[]4044 and larger.

*k2: Approval pending.

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.

0
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Standard Connection Diagram

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

k1
2MCCB

=

g S
ELCB (MCCB) 1 ~s—~—t1  Fuse
R ——xm 2 =
S ——xm - —
I 1 =

Three-phase

power supply
200 to 400 V

50/60 Hz

MC, MB 2MCCB

THRX OFF ON

3 Braking resistor unit C

! Thermal relay trip contact

I "5

| 172

L MC MA

! TRX
Fault relay Forward Run / Stop
contact

|External fault

|Fault reset

Multi-function
digtial inputs
[default setting]

|Jog speed

|Reverse Run / Stop

|Multi-speed step 1

|Multi-speed step 2

|External Baseblock

Ue Y oX3k4 _ ~--,_ Braking resistor
:Jumper; 7 ~---7| (option
p Vs | k5 %6 k7
R/L1 +2 +1 - Bl B2
S/L2 urm
W3 *2 VT2 g
Drive W/T3
&)
Option Card
Connector
<
ol w12
v |Vl O
Z| |2
3| |G MA
B
) Jumper S5
DIP Switch S4 Analog monitor
A3 Analog/PTC Volt./Curr.
Input Sel [Al] Selection [V] M1

DC reactor (option)*3

e

Dip Switch S1-1to 3
Volt/Curr. Set

DIP Switch S2
[OFF]

External power supply output
24 Vdc, max. 150 mA

Pulse train input

SP,

Frequency
reference

24 Vdc Control
Power Input
(optional)* 14
24 Vdc 700 mA -

comm. RS-485

MEMOBUS/Modbus
max. 115.2 kbps

Safety B
Switch

Safe Disable
inputssk16

l Feedback loop-
Open (restart

permission)
T

Safety T
controller | !
.
.
.
i

om

DM (Safety Electronic
evice Monitor)

77777777 Connect to Multi-function Relay Output or Multi-function photo coupler output

+24 Vdc3k10

HC
SN __

E@)

Shield ground terminal
Pulse Train Input (max. 32 kHz)

Power supply*11 +10.5 Vdc, max. 20 mA

Analog Input 1312

[Frequency Reference]

-10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 ko)
0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q)

Analog Input 23k12

[Frequency Reference Bias]

-10 to +10 Vdc (20 k)/ 0 to 10 Vdc (20 ko)
0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q)

Analog Input 3/PTC Input*12 513

[Aux. frequency reference]

-10 to +10 Vdc (20 kQ)/ 0 to 10 Vdc (20 ko)
0 to 20 mA (250 )/ 4 to 20 mA (250 ©)

Power supply*11 -10.5 Vdc, max. 20 mA
External Power Input 24 Vdc

- Termination resistor
T (1200, 172 W)

- DIP Switch 82315

T Ay D 1] FM AR
T =l
NIEC=RN

Term. Res. ON/OFF

“\ @

I et
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Ground Cable

Fault relay output
250 Vac, max. 1 A
30 Vdc, max. 1 A
(min. 5 Vde, 10 mA)
Multi-function relay output
[During Run]

}250 Vac, max. 1 A
30Vdc, max. 1 A
(min. 5 Vdc, 10 mA)

Multi-function relay output
[Zero Speed]

}250 Vac, max. 1 A
30Vdc, max. 1 A
(min. 5 Vde, 10 mA)

[Speed Agree 1]
48 Vdc, max. 50 mA

JMulti—function photo coupler output 2

JMulti—function photo coupler output 1

[Through mode]
48 Vdc, max. 50 mA

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

Multi-function analog output 13k18 19
Output frequency]
-10to+10 Vdc /0 to 10 Vdc / 4 to 20 mA

Multi-function analog output 2318 19
[Output current]
-10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA

=+ shielded line

<2 twisted-pair shielded line
O control circuit terminal
(© main circuit terminal



*

iy

%2:

*3:

k4

k5!

*6:

*7:

*8:

*%9:

: The wiring sequence should shut off the power supply upon drive fault.

When using the fault restart function, the power will turn OFF when the
drive outputs a fault during fault restart if L5-02 = 1 (Fault output active) is
used. Take care when using a cut-off sequence. The default setting of
L5-02 is 0 (Fault output not active).

Use terminals -, +1, +2, B1, and B2 to connect options to the drive. Never
connect power supply lines to these terminals.

Remove the jumper between terminals +1 and +2 when installing a DC
reactor.

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

Set L8-55 = 0 (Disable) to disable the protection function of the built-in
braking transistor of the drive when using an optional regenerative
converter, regenerative unit, or braking unit. Leaving L8-55 enabled may
cause a braking resistor fault (rF).

Set L3-04 = 0 (Disabled) when using a regenerative converter, regenerative
unit, braking unit, braking resistor, or braking resistor unit. Leaving L3-04
enabled may prevent the drive from stopping within the specified
deceleration time.

When using an ERF-type braking resistor, set L8-01 = 1 (Provided) and set
up a sequence to shut off the power supply using the fault relay output.
Self-cooling motors do not require wiring that would be necessary with
motors using a cooling fan.

Input 24 V power into terminal PS-AC while the power to the control circuit
of the drive is ON and only the main circuit is OFF.

%k 10: Install a jumper between terminals SC-SP-SN to select the type of the

power supply of multi-function digital inputs. Do not install a jumper
between terminals SP and SN. Failure to comply will damage the drive.
- Sink mode: Install a jumper between terminals SC and SP.
+ Source mode: Install a jumper between terminals SC and SN.
- External power supply: No jumper necessary.

&1

-

%k12:

%13:

*14:

%k15:

*16:

*17:

%18:

%k19:

: The maximum output current capacity for the +V and -V terminals on the

control circuit is 20 mA. Never short terminals +V, -V, and AC, as this can
cause erroneous operation or damage the drive.

The maximum output current capacity for the +V and -V terminals on the
control circuit is 20 mA. Never short terminals +V, -V, and AC, as this can
cause erroneous operation or damage the drive.

Select the voltage command input or current command input for terminals
A1 to A3 by using DIP switches S1-1 to S1-3. 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).

Do not connect terminals PS and AC inversely. Failure to comply will
damage the drive.

Set DIP switch S2 to the ON position to enable the termination resistor in
the last drive in a MEMOBUS/Modbus network.

Use Source mode when using an internal power supply for Safe Disable
input.

Disconnect the jumper between H1-HC and H2-HC when using the Safe
Disable input.

Monitor outputs work with devices such as analog frequency meters,
ammeters, voltmeters, and wattmeters. Do not use these outputs in a
feedback loop.

Jumper switch S5 can be used to set the voltage or current output for
terminals FM and AM. The default setting for jumper switch S5 is “V" side
(voltage output).
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Standard Connecti

on Diagram

@ Standard Connection Diagram
Multi-Function Digital Output Type (Factory Option)

*1 DC reactor (option)*3 *8
2MCCB Uo™ v oXk4 ,---,_ Braking resistor r FUS
-y umeer T Goption 1V
ELCBMCCB) 0¥ |[Fti  Fuse b KO KO KT "W
R ———m e —_— R/L1 +2 +1 - Bl B2 ¢ ooling
s ‘ ‘ g Ao R S R R an
culh P — S/2 I i
T ——m ! *2 u/m y
Three-phase L — T/L3 Main Circuit V/T2 3 i \ﬁ")
power supply : - LW
200 t0 400 V Drive W3 ‘..‘ ‘..‘
SOOMz || ... O 0@
MG, MB 2VCCB THRX OFF ON Option Gard E—éﬁﬂaﬂé&_{
Connector Ground Cable

Braking resistor unit
Thermal relay trip contact

5

Fault relay
contact

|Reverse Run / Stop
|External fault
|Fault reset

Multi-function W

digtial inputs
[default setting] | |Multi-speed step 2
|Jog speed

|External Baseblock

CN5-C
CN5-B
[CN5-A]

DIP Switch S4
A3 Analog/PTC
- Input Sel [AI]

B [wmri

Dip Switch S1-1to 3
Volt/Curr. Set

pa[Vuo 1]
pe[V w1 ]
VST

DIP Switch S2

External power supply output
24 Vdc, max. 150 mA

SsC
SPy
+24 Vdc %10
E@)

Shield ground terminal }W ﬁ}MP
Pulse train input i I \AC
RP Pulse Train Input (max. 32 kHz) [
LAY
+V  Power supplysk11 +10.5 Vdc, max. 20 mA TTOFM
Q Analog Input 1312 | i
2ke [Frequency Reference] .
-10 to +10 Vdc (20 ke)/ 0 to 10 Vdc (20 ko) ! |
Frequency 0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q) [
reference P
A2 Analog Input 2312 P
[Frequency Reference Bias] I AM
-10 to +10 Vde (20 kQ)/ 0 to 10 Vde (20 k) |
0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q) ! v
A3 Analog Input 3/PTC Inputs12 %13 o
[Aux. frequency referencel =(c)]
-10 to +10 Vdc (20 ke)/ 0 to 10 Vdc (20 ko)
0 to 20 mA (250 Q)/ 4 to 20 mA (250 Q)
AC
24 Vdc Control ov
&%ﬁg;grﬁgh [ ] -V Power supply*11 -10.5 Vdc, max. 20 mA
24 Vdc 700 mA = PS External Power Input 24 Vdc
W Dt rmmmmmmmm e
MEMOBUS/Modbus o D- | Termination resistor |
comm. RS-485 7 o 1 ISR (1200, 172 W) 1
max. 115.2 kbps L lac)l; \[ DIP Switch S215 |
s2 Safe Disable ! |
Safety L inputs16 Hll i
Switch \ !
(S1____ H2| i
Lo | !
,1,, | 1
Feedback loop- L !
Open (restart  _|. L,,9,\/,,,,,,,,,,?,,,,,,,,,1
permission)
Safety N HC
controller | ! SN __
! | EDM (Safety Electronic
v Device Monitor)

YASKAWA | YASKAWA AC Drive GA700 C.

OFF ] ON

Term. Res. ON/OFF
OFF]

Jumper S5 Analog monitor \3 E E EV
Volt./Curr. Selection [V] i "
1O O

MA
MB
MC
M1
SPLLE.
M2

w3
M4

M5

|

=

Fault relay output
250 Vac, max. 1 A

}30 Vdc, max. 1 A
(min. 5 Vdc, 10 mA)
Multi-function relay output
[During Run]

}250 Vac, max. 1 A
30Vdc, max. 1 A
(min. 5 Vdc, 10 mA)

Multi-function relay output
}[Zero Speed]

250 Vac, max. 1 A

30Vdc, max. 1 A

(min. 5 Vdc, 10 mA)

Multi-function relay output
}[Speed agree1]

250 Vac, max. 1A

30 Vdc, max. 1A

(min. 5 Vdc, 10 mA)

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

Multi-function analog output 15k18 k19
Output frequency]
-10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA

Multi-function analog output 218 k19
[Output current]
-10to +10 Vdc / 0 to 10 Vdc / 4 to 20 mA

=+ shielded line
i%ﬁ twisted-pair shielded line

O control circuit terminal

Connect to Multi-function Relay Output

atalog

©) main circuit terminal



*

iy

%2:

*3:

k4

k5!

*6:

*7:

*8:

*%9:

: The wiring sequence should shut off the power supply upon drive fault.

When using the fault restart function, the power will turn OFF when the
drive outputs a fault during fault restart if L5-02 = 1 (Fault output active) is
used. Take care when using a cut-off sequence. The default setting of
L5-02 is 0 (Fault output not active).

Use terminals -, +1, +2, B1, and B2 to connect options to the drive. Never
connect power supply lines to these terminals.

Remove the jumper between terminals +1 and +2 when installing a DC
reactor.

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

Set L8-55 = 0 (Disable) to disable the protection function of the built-in
braking transistor of the drive when using an optional regenerative
converter, regenerative unit, or braking unit. Leaving L8-55 enabled may
cause a braking resistor fault (rF).

Set L3-04 = 0 (Disabled) when using a regenerative converter, regenerative
unit, braking unit, braking resistor, or braking resistor unit. Leaving L3-04
enabled may prevent the drive from stopping within the specified
deceleration time.

When using an ERF-type braking resistor, set L8-01 = 1 (Provided) and set
up a sequence to shut off the power supply using the fault relay output.
Self-cooling motors do not require wiring that would be necessary with
motors using a cooling fan.

Input 24 V power into terminal PS-AC while the power to the control circuit
of the drive is ON and only the main circuit is OFF.

%k 10: Install a jumper between terminals SC-SP-SN to select the type of the

power supply of multi-function digital inputs. Do not install a jumper
between terminals SP and SN. Failure to comply will damage the drive.
- Sink mode: Install a jumper between terminals SC and SP.
+ Source mode: Install a jumper between terminals SC and SN.
- External power supply: No jumper necessary.

&1

-

%k12:

%13:

*14:

%k15:

*16:

*17:

%18:

%k19:

: The maximum output current capacity for the +V and -V terminals on the

control circuit is 20 mA. Never short terminals +V, -V, and AC, as this can
cause erroneous operation or damage the drive.

The maximum output current capacity for the +V and -V terminals on the
control circuit is 20 mA. Never short terminals +V, -V, and AC, as this can
cause erroneous operation or damage the drive.

Select the voltage command input or current command input for terminals
A1 to A3 by using DIP switches S1-1 to S1-3. 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).

Do not connect terminals PS and AC inversely. Failure to comply will
damage the drive.

Set DIP switch S2 to the ON position to enable the termination resistor in
the last drive in a MEMOBUS/Modbus network.

Use Source mode when using an internal power supply for Safe Disable
input.

Disconnect the jumper between H1-HC and H2-HC when using the Safe
Disable input.

Monitor outputs work with devices such as analog frequency meters,
ammeters, voltmeters, and wattmeters. Do not use these outputs in a
feedback loop.

Jumper switch S5 can be used to set the voltage or current output for
terminals FM and AM. The default setting for jumper switch S5 is “V" side
(voltage output).
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Standard Connection Diagram

@ Terminal Functions

Main Circuit Terminals Max. Applicable Motor Capacity indicates Heavy Duty

Voltage 200 V Class 400 V Class
Catalog Code GA70A 2004 to 2082 2110t0 2138 2169 to 2415 4002 to 4044 4060 to 4168 4208 to 4389 4453 to 4675

Max. Applicable Motor

Capacity 0.4t018.5 22, 30 37to 110 0.4t018.5 221075 90 to 220 260 to 355
R/L1, S/L2, T/L3 Main circuit input power supply Main circuit input power supply
R1/L11,S1/L21, T1/L31 - -
U/T1, V/T2, W/T3 Drive output Drive output
B1, B2 Braking resistor unit ‘ - Braking resistor unit -
+2 E)ﬁ Tg;:tor - (DC1) rig)ctor -
y + y
+_1 I(Dﬁ E())Wer supply I(Dﬁ ’[iower supply 291 ’p_.())wer 'lsupp|y I(Dﬁ power supply I(DS ,;iower supply | o power supply (+1,-
) Braking unit , Braking unit (+3,-)
+3 - (+3,-) -
D 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 Input Terminals (200 V/400 V Class)
Terminal Type Terminal Signal Function (default) Description (Signal Level)

Multi-function input selection 1

i (ON: Forward run OFF: Stop)
2 Multi-function input selection 2
(ON: Reverse run OFF: Stop)
Multi-function input selection 3
S3 * Photocoupler
(External fault, N.O.) « 24V, 6 mA
s4 Multi-function input selection 4 Note:
(Fault reset) Install a jumper between terminals SC-SP-SN to select the type of power supply for
S5 Multi-function input selection 5 multi-function digital input.
Multi-Function (Multi-step speed reference 1) - Sink mode: Install a jumper between terminals SC and SP.
Digital Input Multi-function input selection 6 - Source mode: Install a jumper between terminals SC and SN.
S6 (Multi-step speed reference 2) - External power supply: No jumper necessary.
Multi-function input selection 7
S7
(Jog frequency)
s8 Multi-function input selection 8
(Baseblock(N.O.))
Digital input power supply 0V . . o .
SN 24V transducer power supply 0V Multi-function digital input power supply 24 V, maximum 150 mA
SC Multi-functi inout Note: Do not install a jumper between terminals SP and SN. Failure to comply will damage
ulti-functions input common the drive.
SP Multi-function input power supply +24 Vdc
H1 Safety Input1 Remove the jumper between terminals H1-HC and H2-HC when using the Safe Disable input.
® 24 Vdc 6 mA
e ON: Normal operation
H2 Safety Input2 e OFF: Output disabled
Safety Input e Internal impedance 4.7 kQ

* Switching time at least 2 ms
Safety input common

HC | Safety input common Note: Do not install a jumper between terminals HC and SN. Failure to comply will damage
the drive.
+ Scaling: 0.1 Hz to 32 kHz
Multi-function pulse train input - H duty: 30% to 70%
RP _ P P - H level voltage: 3.5 V to 13.2 V
(Main frequency reference) - L level voltage: 0.0 Vto 0.8 V
- impedance: 3 kQ
+V | Setting power supply 10.5 V (20 mA max.)
-V | Setting power supply -10.5 V (20 mA max.)
Multi-functi log inout 1 Voltagg input or current input .
A1 ulti-tunction analog inpu DIP switch S1-1 and H3-01 can be used to set the voltage or current output for terminal
(Main frequency reference) A1 (Terminal A1 Signal Level Select.)
Main DIP switch S1-2 and H3-09 can be used to set the voltage or current output for terminal
Frequency . ) . A2 (Terminal A2 Signal Level Select.)
AD Multi-function analog input 2 ¢ —10to +10 Vdc for =100 to +100%
RiiEeE (Frequency reference bias with terminal A1) | ¢ 0 to 10 Vdc for 0 to 100% (impedance 20 kQ)

Input * 4 to 20 mA for 0 to 100%, 0 to 20 mA for 0 to 100% (impedance 250 Q)

Voltage input or current input
Selected with dip switches S1-3 and H3-05 (Terminal A3 Signal Level Select.)

Multi-functi log inbut 3/PTC input «—10 to +10 Vdc for —100 to +100%
Ag | fuiriunetion analog Inpu npu « 0o 10 Vdc for 0 to 100% (mpedance 20 k)
(Auxiliary frequency reference) * 4 to 20 mA for 0 to 100%, 0 to 20 mA for 0 to 100% (impedance 250 Q)

PTC input (For motor overheat protection)
Set DIP switch S4 to “PTC" and set DIP switch S1-3 to “V" to set terminal A3 for PTC input.

AC Frequency reference common ov
Connection to wire shielding and option

e card ground wire
N.O. output
i (Fault) ¢ Relay output
Fault Relay N.C. outout ¢ 30 Vdc or less, 10 mAto 1 A
Output MB |- OUtPY * 250 Vac or less, 10 mA to 1 A
utpu (Fault) ini :
e Minimum load: 5 Vdc, 10 mA (Values only for reference)

MC | Digital output common
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Features

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

Terminal Type Terminal Signal Function (default) Description (Signal Level)
o
- " — g
M1 MuIt‘| function digital output « Relay output E
M2 | (During run) e 30 Vdcorless, 10mAto1A =
Multi-Function | M3 | Multi-function digital output * 250 Vac or less, 10 mAto 1 A s
_u, mrunctl uititunct 9! utpu e Minimum load: 5 Vdc, 10 mA (Values only for reference) §
Digital Output M4 | (zero speed) Note: Refrain from assigning functions to terminals M1 and M2, M3 and M4, and M4 and a
M5*1 [ Multi-function digital output M5 that involve frequent switching, as doing so may shorten relay performance life.
= Switching life is estimated at 200,000 times (assumes 1 A, resistive load).
M6*1 | (Speed agree1) o)
ie)
P1 . : * Photocoupler output ; 3
Multi-Function Photocoupler Output « 48 Vdo or less, 2 to 50 mA Flywheel diode o
Multi-Function | 1 (Speed agree1) Note: Connect a flywheel diode as shown PR ‘ s
Photocoupler below when driving a reactive load External Coil ! | 8
Output*2 P2 . . such as a relay coil. Diode must be power - ) i #Z |
p Multi-Function Photocoupler Output rated higher than the circuit 48 V max. (60 mA max.) ! !
co (Through mode) voltage. T ,,,,,,
— 50
MP Pulse train input Max. 32 kHz 3 *g
(Output frequency) ) =
EM analog monitor (1) Voltage or current output
) (Output frequency) - 0to 10 Vdc for 0 to 100%
Monitor Output + =10 to 10 Vdc for —100 to 100%
) -4 to 20 mA ®
AM | @nalog monitor @) Note: Set jumper S5, and H4-07 (Terminal FM Signal Level Select.) and H4-08 (Terminal AM 5
(Output current) Signal Level Select.) to select the signal type for terminals AM and FM. é 5
=]
[ =
AC | Monitor common oV 2

*k1: Multi-function digital output type is compatible.
*2: Multi-function photocoupler output type (standard) is compatible.

External Power Supply Input Terminals

2
o9
=
Terminal Terminal Name (Default) Function g é
PS External 24 V power Supplies backup power to the drive control circuit, keypad, and option card. 17 §
External power supply input 21.6 Vdc to 26.4 Vdc, 700 mA N
supply
input terminals AC External 24 V power oV
supply ground S
8
. . . . &
Serial Communication Terminals (200 V/400 V Class) 8
o .
Classification ~ Terminal Signal Function Description (Signal Level) §
D+ c icati inout (9 MEMOBUS/Modbus communications: 3
MEMOBUS / ommunications inpu Use a RS-485 cable to connect the drive. | » RS-485
Note: Set DIP switch S2 to ON to enable the | ¢ MEMOBUS/Modbus communications
Modbus D- Communications input (=) termination resistor in the last drive in | protocol 115.2 kbps (max.)

communications a MEMOBUS/Modbus network.

AC Shield ground oV

@
c
o
(7]
c
<
£
o

Screw Terminal
The screw terminal type for the main circuit terminal (factory option) is being prepared. Contact Yaskawa.

Tools for Wiring European Style Terminal Blocks (Recommended product)

Screw size Screw type Recommended Product Bit Torque screwdriver ~ Torque wrench

Prepare the following two tools. Application screw slot

- Bit [PHOENIX CONTACT] -

M4 |Slot Model: SF-BIT-SL 1,0X4,0-70 s O

- Torque screwdriver [PHOENIX CONTACT]
Model: TSD-M 3NM (1.2 to 3N - m)

When wiring drive models GA70[12056 and GA70[14075 or earlier .
models, be sure to correctly select tools based on the wire gauges.
Wiring Gauge: <25 mm? or AWG10
- Bit [PHOENIX CONTACT]
Model: SF-BIT-SL 1,2X6,5-70 ”
- Torque screwdriver [PHOENIX CONTACT] e
Model: TSD-M 3NM (1.2 to 3N * m)

Wiring Gauge: 230 mm?2 or AWG8 Bit socket holder
- Torque wrench that includes a torque measurement range of 4.5 N'm

- Bit socket holder of 6.35 mm Bit socket holder

Fully-Enclosed
Design

Peripheral Devices
and Options

M5 Slot

Application
Notes

Prepare the following three tools. /
Hex socket| - Bit [PHOENIX CONTACT]
M6 i Model: SF-BIT-HEX 5-50
(WAF:5) . Torque wrench that includes a torque measurement range of 9 N-m D s == @j@
- Bit socket holder of 6.35 mm

Prepare the following three tools.
Hex socket|* Bit [PHOENIX CONTACT]

M7 Model: SF-BIT-HEX 6-50 I
(WAF: 6) - Torque wrench that includes a torque measurement range of 12 N'm f\ Eﬂ;ﬂ [a] ﬂ%
sq

Global Service
Network

& =

- Bit socket holder of 6.35 mm S=
Prepare the following three tools. s -
Hex socket|* Bit [PHOENIX CONTACT] S:6.35 mm
M8 . Model: SF-BIT-HEX 8-50
(WAF:8) 1. Torque wrench that includes a torque measurement range of 14 N'm

- Bit socket holder of 6.35 mm
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Dimensions

Q Enclosures

200V Class HD: Heavy Duty, ND: Normal Duty
Catalog Code GA70A[] 2004 2006 2008 2010 2012 2018 2021 2030 2042 2056 2070 2082 2110 2138 2169 2211 2257 2313

Max.l HD | 04 | 075 | 11 1.5 2.2 3 3.7 5.5 7.5 11 15 | 185 | 22 30 37 45 55 75

Applicable (kW)

ey ND [075| 11 |15 | 22 | 3 |37 |55 | 75| 11 | 15 [185| 22 | 30 | 37 | 45 | 55 | 75 | 90

Capacity

Open-Chassis [IP20] IP20 supported with standard model

Enclosure Panel [UL Typel] Option supported (Install UL Type 1 kit for IP20)

400V Class HD: Heavy Duty, ND: Normal Duty
Catalog Code GA70A[] 4002 4004 4005 4007 4009 4012 4018 4023 4031 4038 4044 4060 4075 4089 4103 4140 4168 4208 4250 4296

Max'. HD | 04 |0.75| 15 | 2.2 3 37 | 55|75 11 15 | 185 | 22 30 37 45 55 75 90 | 110 | 182

Applicable (kW)

o ND |075| 15 |22 | 3 [37 |55 |75 | 11 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110 | 132 | 160

Capacity

Open-Chassis [IP20] IP20 supported with standard model

Enclosure Panel [UL Typel] Option supported (Install UL Type 1 kit for IP20)

W Open-Chassis [IP20]

=
W2 — Wo e
& ™ [ 4 Fimj
[ I
=0 || U i :
| I
8
] @
Jﬁ | o @0 o0&
wi | [g wi ¢
I W 1 T D W
Figure 1 Figure 2 Figure 3
wo 4dE
= —

mm
=

H1

—
[aY
I

Figure 4
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Features

200 V Class

Dimensions mm

Catalog Code GA7 W2 A Ho Weight kg .
3
£
-

2008 176 38 3.5 é
2010 £
2012 140 260 138 102 102 248 6 5
1.6 M5
2018 1 - - 3.9
2021 211 73 : 3
2030 40 3
2042 i e
2056 180 300 202 134 68 140 140 284 1.6 6.0 g
2070 8 8.5 (¢]
2082 220 | 350 | 227 | 140 87 192 | 192 | 335 2.3 2.3 M6 9
2110 2 240 | 400 | 280 | 166 | 114 | 195 | 186 | 375 | 175 - 175 | 23 2.3 M6 22
2138 255 450 280 166 114 170 165 424 16 29 21 M6 24 =
32
2169 3 264 | 543 | 335 | 186 | 149 | 190 | 182 | 516 | 175 | 285 | 205 | 2° 23 M8 39 33
2211 40 =
2257 *
2313 4 312 700 420 260 160 218 218 659 28 435 | 28.5 4.5 4.5 M10 67
(%2}
c
0S8
23
400 V Class o 5
Dimensions mm £
Catalog Code GA7 w2 H1 H2
4002
4004 176 38 3.5 =
o
4005 g =
4007 58
140 | 260 138 102 | 102 | 248 6 5 S5
4009 16 M5 3.9 o8
4012 ; 211 73 ) ) : @
4018
4023 4.2 5
4031 180 | 300 | 202 | 134 68 140 | 140 | 284 1.6 6.0 g £
4038 8 3¢
4044 227 87 75 T g
2060 220 | 350 oo 140 oo 192 | 192 | 335 2.3 2.3 M6 12 ,«%
4075 2 240 400 280 166 114 195 186 375 17.5 = 17.5 2.3 2.3 M6 17 @
4089 255 450 280 166 114 170 165 424 16 29 21 2.3 2.3 M6 22
4103 3 25 -
4140 38 9
264 543 335 186 149 190 182 516 175 | 28,5 | 20.5 2.3 2.3 M8 [
4168 39 &
4208 g
4250 4 312 700 420 260 160 218 218 659 28 435 | 28.5 4.5 4.5 M10 71
4296

Note: External and mounting dimensions are different for standard mounting and panel through mounting.
Please refer to P.35 for panel through mounting.

°
(0]
o0
O c
gg’
a8
>0
=l
w
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Notes
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Dimensions

M Enclosure Panel [UL Typel]

SH |

4d @

¢H

w2 ‘

W1

Figure 3

Figure 2

Figure 1

D1

Figure 4

32 YASKAWA | YASKAWA AC Drive GA700 Catalog



Features

Catalog Dimensions mm UL Type1 Kit

Weight

Code Code No.

GATOA! [ R k9 (Model No) 3
2004 £
2006 3
2008 176 38 4.1 3
2010 &
2012 140 | 300 138 102 | 102 | 260 | 248 | 6 | 40 5 900-192-121-001

(100-202-326)
2018 1.6 Ms [ g
Avzi 211 73 : S
2030 1 - s o
2042 - g
900-192-121-002 3
2056 180 | 340 | 202 | 134 | 68 | 140 | 140 | 300 | 284 40 16 7.0 (100-202-327)
5| ° | “Goosomee
220 227 | 140 | 87 | 192 | 192 | 350 | 335 23 | 23 | M6 c
i 435 a5 10 900-192-121-004 _5
(100-202-329) £3
900-192-121-005 =9
2110 | 2 | 244 | 500 | 280 | 166 | 114 | 195 | 186 | 400 | 375 | 17.5 | 100 | 17.5 | 23 | 23 | M6 | 24 Cirnean)
900-192-121-006
2138 259 | 580 | 280 | 166 | 114 | 170 | 165 | 450 | 424 | 16 | 130 | 21 M6 | 27 (100-208-526)
2169 3 700 157 23 | 23 44 9(():) 6:)?563;3?7 5
268 335 | 186 | 149 | 190 | 182 | 543 | 516 | 17.5 20.5 M8 o=
2211 770 227 4p | 900192121008 & 2
(100-208-528) 3
2257 900-192-121-009 =
5313 | 4 | 316 | 915 | 420 | 260 | 160 | 218 | 218 | 700 | 659 | 28 | 215 | 285 | 45 | 45 | M10 | 72 a0 55

Standard
Specifications

Catalog Dimensions mm UL Type1 Kit
Code Code No.

GA70A ] Figure W2 HO

(Model No.) -
4002 2
4004 176 38 4.1 £6
4005 S ga
4007 900-192-121-001 §0o
2009 140 | 300 138 102 | 102 | 260 | 248 | 6 | 40 iy 5 | s (100-300-328) 5
012 | 211 73 ) :
4018
4023 48 2
4031 900-192-121-002 g
2038 180 | 340 | 202 | 134 | 68 | 140 | 140 | 300 | 284 . 40 16 7.0 (100-202-327) 5
4044 207 87 85 | 900-192-121-003 8
2060 220 | 400 |5 e 140 [oo 192 | 192 | 350 | 335 50 23 | 23 | M6 3 (700-202-328)

4075 2 244 | 500 | 280 | 166 | 114 | 195 | 186 | 400 | 375 | 17.5 | 100 | 17.5 | 23 | 23 | M6 20 900-192-121-005

(100-202-330) 5
4089 25 900-192-121-006 Sc
4103 \ 259 | 580 | 280 | 166 | 114 | 170 | 165 | 450 | 424 | 16 | 130 | 21 os | 2 M6 oo (100-208-526) 28
4140 : 43 900-192-121-007 =0
1168 268 | 700 | 335 | 186 | 149 | 190 | 182 | 543 | 516 | 17.5 | 157 | 20.5 M8 (100-208.527) s
4208

900-192-121-009

4250 4 316 | 915 | 420 | 260 | 160 | 218 | 218 | 700 | 659 | 28 | 215 | 285 | 45 | 45 | M10 76 (100-208-549) g
4296 H g
Note: UL Type 1 kit (option) is required. The values in the table are the dimensions of the UL Type 1 kit mounted to the IP20 open chassis type. % gx
3

&

Application
Notes
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Network

YASKAWA AC Drive GA700 Catalog | YASKAWA 33



Fully-Enclosed Design

The Open-Chassis type drive can be installed in a fully-enclosed panel.

An open-chassis model in a protective enclosure with the heatsink inside the panel allows for intake air temperature up to 50°C.
The heatsink can alternatively be mounted outside the enclosure panel, thus reducing the amount
of heat inside the panel and allowing for a more compact set up.

- Cooling Design for Fully-Closed Enclosure Panel - Mounting the External Heatsink

Fully-enclosed panel

- Ventilation Space

Side Clearance

Top/Bottom Clearance

T 150 mm min. [120mmmin. ] Airflow
s > i r
s i160C >~ Airtemperature
R 1 £ ,_~at top of panel
|| | 10t0+601C Heatsink
il | Heatsink
I i : ' Attachment for (ESVEN
i | IP20/Open-Chassis external heatsink |
% } [-Bottom cover (Option)
o [ Ty.._L Drive intake temperature
e ‘% =10 to +50°C | S 4
k\\:\\ 50 9/ 750 mm min F20 mm min. l Airflow
SN . . Intake air temperature for external =
Ambient temperature 50°C heatsink .
30 mm min.

Heatsink side: 50 °C

Open chassis side: 50 °C

Use only an open chassis type for
the external heatsink.

 Drive Watts Loss Data
200 V Class Heavy Duty Ratings

For installing the drive with capacity of 200 V
class 22 kW or 400 V class 22 kW, be sure to
leave enough clearance during installation
for suspension brackets on both side of the
unit and main circuit wiring for maintenance.

Catalog Code
. . 004 006 008

GA70A2! §
Rated Output Current A| 3.2 5 | 69| 8 11 14 |175| 25 | 33 | 47 | 60 | 75 | 88 | 115 | 145 | 180 | 215 | 283
Carrier Frequency kHz | 8 8 8 8 8 8 8 8 8 8 8 8 8 8 5 5 5 5
Heat Internal W| 23 | 26 | 30 | 34 | 42 | 51 | 56 | 66 | 73 | 90 | 108 | 128 | 138 | 192 | 227 | 256 | 329 | 392
Loss Heatsink W[ 9 16 | 24 | 30 | 45 | 79 | 108 | 170 | 201 | 299 | 413 | 516 | 642 | 862 | 960 [1106|1349|1726

Total Heat Loss W| 32 | 42 | 54 | 64 | 87 | 130 | 159 | 236 | 274 | 389 | 521 | 644 | 780 | 1054 |1187|1362| 1678|2118

400 V Class Heavy Duty Ratings
Catalog Code

002 004 005

GA70A4: §
Rated Output Current A| 18 | 34 |48 |55 |72 |92 |148| 18 | 24 | 31 39 | 45 | 60 | 75 | 91 | 112 | 150 | 180 | 216 | 260
Carrier Frequency kHz| 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 5 5 5 5 5
Heat Internal W| 25 | 31 36 | 36 | 37 | #1 59 | 68 | 80 | 92 | 111 | 120 | 164 | 172 | 207 | 230 | 310 | 351 | 382 | 443
Loss Heatsink W| 14 | 26 | 37 | 57 | 64 | 86 | 140 | 181 | 260 | 317 | 452 | 542 | 730 | 745 | 971 | 986 | 1491 |1520| 1662 | 2097
Total Heat Loss W| 39 | 57 | 73 | 93 | 101 | 127 | 199 | 249 | 340 | 409 | 563 | 662 | 894 | 917 |1178 1216|1801 | 1871|2044 | 2540

200 V Class Normal Duty Ratings
Catalog Code

. 004 006 008
GA70A2: :
Rated Output Current A| 35 6 8 9.6 122|175 | 21 30 | 42 | 56 | 70 | 82 | 110 | 138 | 169 | 211 | 257 | 313
Carrier Frequency kHz | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Heat Internal W| 23 | 27 | 31 37 | 44 | 52 | 61 72 | 83 | 96 | 114 | 128 | 153 | 201 | 250 | 283 | 377 | 416
Loss Heatsink W| 10 | 17 | 24 | 32 | 44 | 83 | 119 | 205 | 255 | 341 | 442 | 503 | 752 | 956 |1121|1286|1695|1914
Total Heat Loss W| 33 | 44 | 55 | 69 | 88 | 135 | 180 | 277 | 3