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Preface and General Precautions

This chapter gives information about important safety precautions for the use of this product.
Failure to obey these precautions can cause serious injury or death, or damage to the product or
related devices and systems. Yaskawa must not be held responsible for any injury or equipment
damage as a result of the failure to observe these precautions and instructions.

i1 LR AV 3 ' 16
i.2 Using the Product Safely ... 18
i.3 Warranty Information ... 22
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i.1 Receiving

1.1 Receiving

These instructions contain the information necessary to use the product correctly. Read and understand the safety
information and precautions before you start to use the product.

€ Glossary

Phrase Definition
AOLV Advanced Open Loop Vector Control
AOLV/PM Advanced Open Loop Vector Control for Permanent Magnet Motors
CLV Closed Loop Vector Control
CL-V/f Closed Loop V/f Control
CLV/PM Closed Loop Vector Control for Permanent Magnet Motors
Drive YASKAWA AC Drive GA800
EDM External Device Monitor
EZOLV EZ Open Loop Vector Control
HD Heavy Duty
IPM motor Interior Permanent Magnet Motor
MFAI Multi-Function Analog Input
MFAO Multi-Function Analog Output
MEFDI Multi-Function Digital Input
MFDO Multi-Function Digital Output
ND Normal Duty
OLV Open Loop Vector Control
OLV/PM Open Loop Vector Control for Permanent Magnet Motors
PM motor Permanent Magnet Synchronous Motor (generic name for IPM motors and SPM motors)
SIL Safety Integrity Level
SPM motor Surface Permanent Magnet Motor
V/f V/f Control

B Icons to Identify Screw Shapes

Table i.1 Icons to Identify Screw Shapes

Icon Screw Shape Icon Screw Shape

4+ Phillips/slot combo (+/-)

) Slotted (-)
Q Minus (-)

@ Hex bolt (cross-slotted)

Hex self-locking nut

Hex socket cap (WAF: 5 mm)

Hex socket cap (WAF: 6 mm)

®© ® ®| o

Hex socket cap (WAF: 8§ mm)

= Hex bolt (slotted)

€ About Registered Trademarks

* CANopen is a registered trademark of CAN in Automation (CIA).

* CC-Link is a registered trademark of CC-Link Partner Association.

* DeviceNet is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
* EtherCAT is a registered trademark of Beckhoff Automation GmbH.
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» EtherNet/IP is a registered trademark of Open DeviceNet Vendor Association, Inc. (ODVA).
* LonWorks and LonTalk are registered trademarks of Echelon Corporation.

* MECHATROLINK-I, MECHATROLINK-II, and MECHATROLINK-III are registered trademarks of
MECHATROLINK Members Association (MMA).

* Modbus is a registered trademark of Schneider Electric SA.
* PROFIBUS-DP and PROFINET are registered trademarks of PROFIBUS International.

* Other company names and product names in this document are trademarks or registered trademarks of the
respective companies.
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i.2 Using the Product Safely

€ Explanation of Signal Words

AWARNING

Read and understand this manual before you install, operate, or do maintenance on the drive.
Install the drive as specified by this manual and local codes.

The symbols in this section identify safety messages in this manual. If you do not obey these safety messages, the
hazards can cause serious injury, death, or damage to the products and related equipment and systems.

These identifier words categorize and emphasize important safety precautions in these instructions.

ADANGER

This signal word identifies a hazard that will cause serious injury or death if you do not prevent it.

AWARNING

This signal word identifies a hazard that can cause death or serious injuries if you do not prevent it.

A\CAUTION

This signal word identifies a hazardous situation, which, if not avoided, can cause minor or
moderate injury.

NOTICE

This signal word identifies a property damage message that is not related to personal injury.

€ Section Safety

General Precautions

* Some figures in the instructions include options and drives without covers or safety shields to more clearly show the inside of the drive. Replace covers and shields before operation.
Use options and drives only as specified by the instructions.

* The figures in this manual are examples only. All figures do not apply to all products included in this manual.
* Yaskawa can change the products, specifications, and content of the instructions without notice to make the product and/or the instructions better.

» If you damage or lose these instructions, contact a Yaskawa representative or the nearest Yaskawa sales office on the rear cover of the manual, and tell them the document number
on the front cover to order new copies.

ADANGER

Do not ignore the safety messages in this manual.

If you ignore the safety messages in this manual, it will cause serious injury or death. The manufacturer is not
responsible for injuries or damage to equipment.

Electrical Shock Hazard

Do not examine, connect, or disconnect wiring on an energized drive. Before servicing, disconnect
all power to the equipment and wait for the time specified on the warning label at a minimum. The
internal capacitor stays charged after the drive is de-energized. The charge indicator LED
extinguishes when the DC bus voltage decreases below 50 Vdc. When all indicators are OFF,
remove the covers before measuring for dangerous voltages to make sure that the drive is safe.

If you do work on the drive when it is energized, it will cause serious injury or death from electrical shock.
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AWARNING

Crush Hazard

Test the system to make sure that the drive operates safely after you wire the drive and set
parameters.

If you do not test the system, it can cause damage to equipment or serious injury or death.

Sudden Movement Hazard

Before you do a test run, make sure that the setting values for virtual input and output function
parameters are correct. Virtual input and output functions can have different default settings and
operation than wired input and output functions.

Incorrect function settings can cause serious injury or death.

Remove all personnel and objects from the area around the drive, motor, and machine and attach
covers, couplings, shaft keys, and machine loads before you energize the drive.

If personnel are too close or if there are missing parts, it can cause serious injury or death.
Examine the I/O signals and internal sequence with the engineer who made the DriveWorksEZ
program before you operate the drive.
If you do not know how the drive will operate, it can cause serious injury or death. When you use DriveWorksEZ to
make custom programming, the drive I/O terminal functions change from factory settings and the drive will not
operate as written in this manual.

Electrical Shock Hazard
Do not modify the drive body or drive circuitry.
Modifications to drive body and circuitry can cause serious injury or death, will cause damage to the drive, and will
void the warranty. Yaskawa is not responsible for modifications of the product made by the user.
Only let approved personnel install, wire, maintain, examine, replace parts, and repair the drive.
If personnel are not approved, it can cause serious injury or death.

Do not remove covers or touch circuit boards while the drive is energized.

If you touch the internal components of an energized drive, it can cause serious injury or death.

After the drive blows a fuse or trips a GFCI, do not immediately energize the drive or operate
peripheral devices. Wait for the time specified on the warning label at a minimum and make sure
that all indicators are OFF. Then check the wiring and peripheral device ratings to find the cause of

the problem. If you do not know the cause of the problem, contact Yaskawa before you energize the
drive or peripheral devices.

If you do not fix the problem before you operate the drive or peripheral devices, it can cause serious injury or death.

Damage to Equipment

Do not apply incorrect voltage to the main circuit of the drive. Operate the drive in the specified
range of the input voltage on the drive nameplate.

Voltages that are higher than the permitted nameplate tolerance can cause damage to the drive.

Fire Hazard

Install sufficient branch circuit short circuit protection as specified by applicable codes and this
manual. The drive is suitable for circuits that supply not more than 100,000 RMS symmetrical
amperes, 240 Vac maximum (200 V Class), 480 Vac maximum (400 V Class).

Incorrect branch circuit short circuit protection can cause serious injury or death.

A CAUTION

Crush Hazard
Tighten terminal cover screws and hold the case safely when you move the drive.
If the drive or covers fall, it can cause moderate injury.
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NOTICE

Use an inverter-duty motor or vector-duty motor with reinforced insulation and windings applicable
for use with an AC drive.

If the motor does not have the correct insulation, it can cause a short circuit or ground fault from insulation
deterioration.

Damage to Equipment

When you touch the drive and circuit boards, make sure that you observe correct electrostatic
discharge (ESD) procedures.

If you do not follow procedures, it can cause ESD damage to the drive circuitry.

Do not do a withstand voltage test or use a megohmmeter or megger insulation tester on the drive.
These tests can cause damage to the drive.

Do not operate a drive or connected equipment that has damaged or missing parts.

You can cause damage to the drive and connected equipment.

Do not use steam or other disinfectants to fumigate wood for packaging the drive. Use alternative
methods, for example heat treatment, before you package the components.

Gas from wood packaging fumigated with halogen disinfectants, for example fluorine, chlorine, bromine, iodine or
DOP gas (phthalic acid ester), can cause damage to the drive.

4 Warning Label Content and Location

The drive warning label is in the location shown in Figure i.1. Use the drive as specified by this information.

/A Risk of electric shock. Hot surfaces.
Read manual before installing. Wait 5 minutes for Top and Side surfaces may become
capacitor discharge after removing power and opening hot. Do not touch.
the manual switch between the drive and motor.
Risque de choc électrique. /8 Surfaces chaudes.
Lire le manuel avant linstallation. Attendre 5 Dessus et cotés du boitier peuvent

minutes aprés avoir coupé l'alimentation et déconnécte devenir chauds. Ne pas toucher.
la protection entre le driver et le moteur, pour
permettre la décharge des condensateurs.

1
[ e I s
[ =1
aQo
[ ]
=72

‘e

A - Warning label

Figure i.1 Warning Label Content and Location

€ Cybersecurity

This product is designed to connect and communicate information and data through a network interface. It is the sole
responsibility of the customer to provide and continuously guarantee a secure connection between the product and the
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customer's network or if applicable, any other network. The customer must establish and maintain the appropriate
measures (such as, but not limited to, the installation of firewalls, the application of authentication measures, the
encryption of data, the installation of antivirus programs, etc.) to protect the product, the network, its system and the
interface against all types of security breaches, unauthorized access, interference, intrusion, leakage and/or theft of
data or information. Yaskawa and its affiliates are not responsible for damages and/or losses related to such security
breaches, any unauthorized access, interference, intrusion, leakage and/or theft of data or information.
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1.3 Warranty Information

€ Exclusion of Liability

* This product is not designed and manufactured for use in life-support machines or systems.

* Contact a Yaskawa representative or your Yaskawa sales representative if you are considering the application of this
product for special purposes, such as machines or systems used for passenger cars, medicine, airplanes and
aerospace, nuclear power, electric power, or undersea relaying.

AWARNING

Injury to Personnel

When you use this product in applications where its failure could cause the loss of human life, a
serious accident, or physical injury, you must install applicable safety devices.

If you do not correctly install safety devices, it can cause serious injury or death.
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Recelving

This chapter gives information about the different drive models and features, and how to
examine the drive when you receive it.

1.1  Section Safety
1.2 Catalog Code and Nameplate CheckK........ccccuvrrmirrinrsmssnsssssssssssssessssssssssenas 25
1.3  Features and Advantages of Control Methods
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1.1 Section Safety

1.1 Section Safety

ADANGER

Do not ignore the safety messages in this manual.

If you ignore the safety messages in this manual, it will cause serious injury or death. The manufacturer is not
responsible for injuries or damage to equipment.
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1.2 Catalog Code and Nameplate Check

Please examine these items after you received the drive:
* Examine the drive for damage or missing parts. Immediately contact the shipping company if the drive is damaged.
The Yaskawa warranty does not cover damage from shipping.

» Examine the catalog code in the “C/C” section of the drive nameplate to make sure that you received the correct
model.

* If you received a product different than what you ordered or your product has a defect, contact Yaskawa or your
nearest sales representative.

€ Nameplate

cic = GAB0U4023ABM REV :B

HooeL: CIPR-GAB0U4023ABMA-AAAANA-XXXX

Un AC3PH 380480V | AC3PH 460 - 480V
DC 513 - 679V DC 650 - 679V

I(NDHD) | AC3PH 30.6A/21.2A | AC3PH 25.3A/17.5A
K ——— || INPUT DC 37.5A/26.0 DC 31.0A21.5A

F 50/60Hz

U AC3PHO - 480v

Pmot (NDHD) | 11kWI7.5kW 15HPHOHP
I(NDHD) | AC3PH234A/f8A | AC3PH2(A/14A
F 0-590Hz

OUTPUT

I ON : oN9099-9-999 MASS 42k — B
H SN © 10000000000009 PR [ 0K ElepAm c
G FRONT P20 ‘t;
BACKSDE _  IP0/TYPE1_ENCLOSURE gird
F MAX SURROUNDING AIR TEMPERATURE : 50°C e
E
YASKAWA ELECTRIC CORPORATION ASSENBLED INUSA D
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, Kitakyushu 806-0004 Japan
- J
A - Hardware revision G - Protection design
B - Weight H - Serial number
C - Drive software version - Lot number
D - The address of the head office of Yaskawa J - Output specifications
Electric Corporation K - Input specifications
E - Accreditation standards L - Catalog code

F - Surrounding air temperature

Figure 1.1 Nameplate Information Example

€ How to Read the Catalog Code

Use the information in Figure 1.2 and Table 1.1 to read the drive catalog code.
GA80 U 4 023 A W M
a4 s s

Figure 1.2 Drive Catalog Code
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1.2 Catalog Code and Nameplate Check

Table 1.1 Catalog Code Details

No. Description

1 GAS800 Series

2 Region code

¢ U: Americas

3 Input power supply voltage

¢ 2: Three-Phase AC 200 V Class

* 4: Three-Phase AC 400 V Class

* T: 6-Phase/12-Pulse 400 V Class
Note:

version. You can also use UI-25 [SoftwareNumber Flashr] to identify the software version.

The software version for 6-Phase/12-Pulse drives is PRG: 09015 and later. The “PRG” column on the nameplate on the right side of the drive identifies the software

4 Rated output current
Note:
Refer to the tables for the rated output current by model.

EMC noise filter
¢ Three-Phase AC 200 V Class and 400 V Class

— A:No internal EMC filter

— B: Internal category C3 EMC filter
* 6-Phase/12-Pulse 400 V Class

— A: No internal EMC filter

6 Enclosure protection design
* Three-Phase AC 200 V Class and 400 V Class

— B: IP20/UL Open Type

— W: IP55/UL Type 12 Heatsink External Mounting
* 6-Phase/12-Pulse 400 V Class

— A:TP00/UL Open Type

— W:IP55/UL Type 12 Heatsink External Mounting

7 Environmental specification
A: Standard

M: Humidity-resistant and dust-resistant

B Rated Output Current

Table 1.2, Table 1.3, and Table 1.4 give the rated output current values.
Note:

* These output current values are applicable for drives that operate at standard specifications.

* Derate the output current in applications that:
—Increase the carrier frequency

—Have high ambient temperature
—Install drives side-by-side.

*Use C6-01 [Normal / Heavy Duty Selection] to select Normal Duty rating (ND) or Heavy Duty rating (HD).
Table 1.2 Rated Output Current: Three-Phase 200 V Class

N | Duty Rating (ND
Heavy Duty Rating (HD) orma[c: ())/1 _a1|]ng (ND)
-01=0
ce 1 (Default)
Model
Maximum égzl)llftable Motor Rated Output Current Maximum Sz?gl:table Motor Rated Output Current
kW (HP) A KW (HP) A
2004 0.55(0.75) 35 0.75 (1) 4.2
2006 0.75 (1) 5 1.1(1.5) 6
2008 1.1(1.5) 6.9 1.5(2) 8
2010 1.5(2) 8 223) 9.6
2012 2203) 11 3(4) 12.2
2018 34 14 3.7(5 17.5

26
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Heavy [[c):l:st-)c,) 1R:t(i)r]1g (HD) Normal[g:_tgf::i]ng (ND)
— (Default)
Maximum éﬂ?;il‘:fble Motor Rated Output Current Maximum éﬁ?;i:fble Motor Rated Output Current

kW (HP) A kW (HP) A
2021 3.7(5) 17.5 5.5(7.5) 21
2030 5.5(7.5) 25 7.5 (10) 30
2042 7.5 (10) 33 11(15) 42
2056 11(15) 47 15 (20) 56
2070 15 (20) 60 18.5 (25) 70
2082 18.5 (25) 75 22 (30) 82
2110 22 (30) 88 30 (40) 110
2138 30 (40) 115 37 (50) 138
2169 37 (50) 145 45 (60) 169
2211 45 (60) 180 55(75) 211
2257 55 (75) 215 75 (100) 257
2313 75 (100) 283 90 (125) 313
2360 90 (125) 346 110 (150) 360
2415 110 (150) 415 110 (150) 415

Table 1.3 Rated Output Current: Three-Phase 400 V Class
S
R (Default)
Maximum éﬂf;il‘:table Motor Rated Output Current Maximum gﬂal)i:fble Motor Rated Output Current

kW (HP) A kW (HP) A
4002 0.55 (0.75) 1.8 0.75 (1) 2.1
4004 1.1(1.5) 3.4 1.5(2) 4.1
4005 1.5(2) 48 22(3) 5.4
4007 22(3) 55 3(4) 7.1
4009 3.0 (4) 72 3.7(5) 8.9
4012 3.7(5) 9.2 5.5(7.5) 11.9
4018 5.5(7.5) 14.8 7.5 (10) 17.5
4023 7.5 (10) 18 11 (15) 23.4
4031 11 (15) 24 15 (20) 31
4038 15 (20) 31 18.5 (25) 38
4044 18.5 (25) 39 22 (30) 44
4060 22 (30) 45 30 (40) 59.6
4075 30 (40) 60 37 (50) 74.9
4089 37 (50) 75 45 (60) 89.2
4103 45 (60) 91 55 (75) 103
4140 55 (75) 112 75 (100) 140
4168 75 (100) 150 90 (125) 168
4208 90 (125) 180 110 (150) 208
4250 110 (150) 216 150 (200) 250
4302 150 (200) 260 185 (250) 302
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1.2 Catalog Code and Nameplate Check

Normal Duty Rating (ND)

R T (c501=1
- (Default)
Maximum Sﬁf;ilftable Motorp Rated Output Current Maximum éﬂf;il‘:fble Motor Rated Output Current
kW (HP) s kW (HP) A
4371 185 (250) 304 220 (300) 371
4414 220 (300) 371 260 (350) 414
4477 260 (350) 414 300 (400) 477
4568 300 (400) 477 335 (450) 568
4605 335 (450) 605 370 (500) 675
4720 370 (500) 605 450 (600) 720
Table 1.4 Rated Output Current: 6-Phase/12-Pulse 400 V Class
Heavy [[():l:st)(,) :?:t(i)r]lg (HD) Normal{g:-t:f::i]n 9 (ND)
Model (Default)
Lyl sﬁ{’;ﬁable el Rated Output Current X éﬂ{’;ﬁ’fble eion Rated Output Current

KW (HP) A KW (HP) A
T103 45 (60) 91 55 (75) 103
T140 55 (75) 112 75 (100) 140
T168 75 (100) 150 90 (125) 168
T208 90 (125) 180 110 (150) 208
T250 110 (150) 216 150 (200) 250
T302 150 (200) 260 185 (250) 302
T371 185 (250) 304 220 (300) 371
T414 220 (300) 371 260 (350) 414
T477 260 (350) 414 300 (400) 477
T568 300 (400) 477 335 (450) 568
T605 335 (450) 605 370 (500) 675
T720 370 (500) 605 450 (600) 720
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1.3

Features and Advantages of Control Methods

This drive has 9 available control methods from which you can select for different applications. Table 1.5, Table 1.6
and Table 1.7 give information about the features of each control method.

Table 1.5 V/f and CL-V/f Features and Advantages of Control Methods

Open Loop V/f Control

V/f Control with Encoder

correction

Control Method Selection Notes
(VIf) (CL-VIf)
Controlled Motor Induction Motor -
Parameter Settings A1-02=0 Al1-02=1 -
Basic Control Vit Closed loop V/f control with speed ~

Main Applications

General-purpose variable speed control to
connect more than one motor to one drive.

High-precision speed control with encoders
on machines

PG Option Card

Not necessary

Necessary (PG-B3 or PG-X3)

Maximum Output Frequency

590 Hz

400 Hz

Speed Control Range

1:40

1:40

This is the range of variable control.

When you connect and operate motors in this mode,
think about the increase in motor temperature.

Starting Torque

150% /3 Hz

150% /3 Hz

This is the motor torque that the drive can supply at low
speed during start-up and the related output frequency
(rotation speed).

When a large quantity of torque is necessary at low
speed, you must think about drive capacity and motor
capacity.

Auto-Tuning */

Rotational and Line-to-Line Resistance

(usually not necessary)

Rotational and Line-to-Line Resistance
(usually not necessary)

Automatically tunes electrical motor parameters.

Controls maximum motor torque to prevent damage to

Function */

imits */ )
Torque Limits No No machines and loads.
] Directly controls motor torque to control tension and
Torque Control No No other parameters.
Droop Control */ No No Sets load torque slip for motors. Distributes motor loads.
] Locks servos without an external position controller to
Zero Servo Control No No prevent movement caused by external force.
Immediately estimates (or detects) motor speed and
Speed Search */ Yes - direction when coasting to a stop to quickly start-up the
drive without stopping the motor.
Automatic Enerey-savin Automatically adjusts the voltage that the drive applies
Control *I gy 2 Yes Yes to the motor to maximize motor efficiency for small and
large loads.
Increases motor loss to let the motor decelerate faster
High Slip Braking (HSB) */ | Yes Yes than usual without a braking resistor. Motor
characteristics have an effect on this function.
] Compensates effects of the system inertia to increase the
Feed Forward Control No No speed precision when the load changes.
Quickly and safely stops the motor during power loss
KEB Ride-Thru Function */ | Yes Yes and automatically starts operation at the previous speed
S * when the drive applies power again without coasting the
motor.
Overexcitation Deceleration Sets the V/f higher than the setting value during
] Yes Yes deceleration to increase motor loss and decrease
deceleration time.
Overvoltage Suppression Yes Yes Adjusts speed during regeneration to prevent

overvoltage.

*1

Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the control
in the range where there is no vibration in the machine after Rotational Auto-Tuning.

* Motor loss increases during overexcitation braking and high-slip braking. Use a maximum braking frequency of 5% ED and a
maximum braking time of 90 seconds. After you start high-slip braking, you cannot restart the motor until it stops. Use overexcitation
braking to decelerate over a shorter time at a pre-determined speed.

YASKAWA SIEPC71061737E GA800 DRIVE TECHNICAL REFERENCE
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Table 1.6 OLV, CLV and AOLV Features and Advantages of Control Methods

Control Method
Selection

Open Loop Vector
(OLvV)

Closed Loop Vector
(CLV)

Advanced Open Loop Vector
Control *I

(AOLV)

Notes

Controlled Motor

Induction Motor

Parameter Settings

A1-02=2
(Default)

A1-02=3

Al1-02=4

Basic Control

Open Loop Current Vector Control

Closed Loop Current Vector
Control

Open Loop Current Vector Control

* General-purpose variable speed
control

Very high-performance control with
motor encoders

Sensorless vector control with
speed control

* General-purpose variable speed

Main Applications * Applications in which high Example: High-precision speed control -

performance is necessary control, torque control, torque «  Applications in which high

without machine encoders limits performance is necessary

without machine encoders
PG Option Card Not necessary Necessary (PG-B3 or PG-X3) Not necessary -
Maximum Output 590 Hz 400 Hz 120 Hz -
requency
This is the range of variable control.

Speed Control Range | 1:200 1:1500 1:200 When you connect and operate motors in

this mode, think about the increase in motor
temperature.

Starting Torque

200% /0.3 Hz *2

200% / 0 min-! *2

200% /0.3 Hz *2

This is the motor torque that the drive can
supply at low speed during start-up and the
related output frequency (rotation speed).

When a large quantity of torque is necessary
at low speed, you must think about drive
capacity and motor capacity.

Auto-Tuning *3

Rotational, Stationary, and Line-to-
Line Resistance

Rotational, Stationary, and Line-to-
Line Resistance

Rotational, Stationary, and Line-to-
Line Resistance

Automatically tunes electrical motor
parameters.

Controls maximum motor torque to prevent

Suppression Function
*3

-
Torque Limits *3 Yes Yes Yes damage to machines and loads.
* Yes (Although NOT low speeds of | Directly controls motor torque to control
Torque Control *3 No Yes approximately 10% or less) tension and other parameters.
Droon Control *3 No Yes Yes Sets load torque slip for motors. Distributes
P motor loads.
Locks servos without an external position
Zero Servo Control *3 | No Yes No controller to prevent movement caused by
external force.
Immediately estimates (or detects) motor
* R speed and direction when coasting to a stop
Speed Search *3 Yes Yes to quickly start-up the drive without
stopping the motor.
Automatic Eneray- Automatically adjusts the voltage that the
saving Control 2 Yes Yes No drive applies to the motor to maximize
g motor efficiency for small and large loads.
Increases motor loss to let the motor
High Slig Braking No No No decelerate faster than usual without a
(HSB) * braking resistor. Motor characteristics have
an effect on this function.
Compensates effects of the system inertia to
l:;ged Forward Control No Yes Yes increase the speed precision when the load
changes.
Quickly and safely stops the motor during
. power loss and automatically starts
gfnlitifi 3T hru Yes Yes Yes operation at the previous speed when the
drive applies power again without coasting
the motor.
Overexcitation Sets the V/f higher than the setting value
Deceleration *3 Yes Yes Yes during deceleration to increase motor loss
and decrease deceleration time.
Overvoltage Adi d duri .
Yes Yes Yes ljusts speed during regeneration to prevent

overvoltage.

*1

If you operate the drive at a frequency lower than n4-70 [Speed Command Comp @ Low Freq] (default setting: 1.00 Hz), the motor can

rotate at a frequency about 1/2 of n4-70. Set E1-09 > 0 [Minimum Output Frequency > 0] to not let the motor to rotate at a lower
frequency than the n4-70 setting. When the frequency reference < E/-09, the drive output will turn OFF.

*2
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Select the drive capacity and motor capacity correctly for the application.
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1.3 Features and Advantages of Control Methods

*3

Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the control
in the range where there is no vibration in the machine after Rotational Auto-Tuning.

* For vector control, use a 1:1 drive to motor ratio. You cannot use vector control if you connect more than one motor to one drive. Select
a drive capacity so that the motor rated current is 50% to 100% of the drive rated current. If the carrier frequency is too high, the drive
rated current is derated.

* Motor loss increases during overexcitation braking and high-slip braking. Use a maximum braking frequency of 5% ED and a
maximum braking time of 90 seconds. After you start high-slip braking, you cannot restart the motor until it stops. Use overexcitation
braking to decelerate over a shorter time at a pre-determined speed.

* Acceleration and deceleration have priority over torque limits in Open Loop Vector Control during acceleration and deceleration (soft
start changes). The drive will not operate until the speed is at the minimum frequency or the reverse direction of motor rotation when
the motor speed decreases because of torque limits during constant speed control. Set L7-07 = I [Torque Limit during Accel/Decel =
Proportional & Integral control] to enable torque limits during acceleration/deceleration (for winding applications).

Table 1.7 OLV/PM, AOLV/PM, CLV/PM and EZOLV Features and Advantages of Control Methods

PM Open Loop Vector PM Advanced Open PM Closed Loop Vector EZ Open Loop Vector
C°gterfzc'\t’|izt':"°d Control Loop Vector Control Control Notes
(OLV/IPM) (AOLV/PM) (CLVIPM) (EZOLV)
Induction Motors/PM
Controlled Motors/SynRM
Motor AL ety (Synchronous °
Reluctance Motors)
Parameter Settings [A1-02=35 Al1-02=6 Al1-02=7 Al1-02=8 -

Basic Control

PM Open Loop Vector
Control (no speed controller)

PM Open Loop Current
Vector Control (with speed
controller)

PM Closed Loop Current
Vector Control (with speed
controller)

Open Loop Current Vector
Control

* General-purpose variable
speed control for PM
motors

¢ General-purpose variable
speed control for IPM
motors

Very high-performance PM
motor control with motor

Low-speed torque

200% / 0 min-! */ *3

Main Applications ?Pl}’lhlcali;)n? inwhicha |, Applications in which encoders applications _
rég OI?:if/e?leSS and high-precision speed Example: Torque control and | Example: Fans and pumps
P control and torque limits | torque limits
accurate speed control are are necessa
not necessary. -
PG Option Card Not necessary Not necessary Necessary (PG-X3) Not necessary -
Maximum Output | 59 gy 400 Hz 400 Hz 120 Hz -
requency
This is the range of variable control.
Speed Control 1:20 AM Wh t and t
1:20 AM 1:1500 1:100 en you connect and operate
Range 1:100 *7 *2 motors in this mode, think about the
increase in motor temperature.
This is the motor torque that the
drive can supply at low speed during
start-up and the related output
. 100% / 5% speed . frequency (rotation speed).
Starting Torque 100% / 5% speed o270 5P 200% / 0 min-! *3 100% / 1% speed quency ( peed)

When a large quantity of torque is
necessary at low speed, you must
think about drive capacity and motor
capacity.

Auto-Tuning *4

Stationary, Stator Resistance,
Rotational, High Frequency
Injection

Stationary, Stator Resistance,
Rotational, High Frequency
Injection

Stationary, Stator Resistance,
Z-phase, Rotational, High
Frequency Injection

Line-to-Line Resistance

Automatically tunes electrical motor
parameters.

Controls maximum motor torque to

saving Control *4

Torque Limits *4 | No Yes Yes Yes prevent damage to machines and
loads.
Directly controls motor torque to
Torque Control *4 | No Yes *5 Yes No control tension and other
parameters.
* . Sets load torque slip for motors.
Droop Control *# | No No Yes No Distributes motor loads.
Zero Servo Control Locks servos without an external
%y No No Yes No position controller to prevent
movement caused by external force.
Immediately estimates (or detects)
Zﬁéﬁg&‘?ﬁ%‘;g&?ﬂse motor speed and direction when
Speed Search *4 Yes Yes Yes d%)rection of the Run coasting to a stop to quickly start-up
command) the drive without stopping the
motor.
) Automatically adjusts the voltage
Automatic Energy— No Yes (IPM motors only) Yes (IPM motors only) Yes that the drive applies to the motor to

maximize motor efficiency for small
and large loads.
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1.3 Features and Advantages of Control Methods

PM Open Loop Vector
(o]

PM Advanced Open

PM Closed Loop Vector

EZ Open Loop Vector

cogterfelcn:ligtr:wd ontrol Loop Vector Control Control Notes
(OLV/IPM) (AOLV/PM) (CLVIPM) (EZOLV)
Induction Motors/PM
Controlled Motors/SynRM
Motor PM motor (Synchronous "

Reluctance Motors)

High Slip Braking

No (induction motor-specific

No (induction motor-specific

No (induction motor-specific

Increases motor loss to let the motor
decelerate faster than usual without

p . . . No a braking resistor. Motor

(HSB) Activate function) function) function) characteristics have an effect on this
function.

Feed Forward Compensates effects of the system

Control *4 No Yes Yes No inertia to increase the speed
precision when the load changes.
Quickly and safely stops the motor

. during power loss and automatically

Ei%;zfi}hm Yes Yes Yes Yes starts operation at the previous speed
when the drive applies power again
without coasting the motor.
Sets the V/f higher than the setting

Overexcitation No (induction motor-specific | No (induction motor-specific | No (induction motor-specific No value during deceleration to increase

Deceleration function) function) function) motor loss and decrease deceleration
time.

Overvoltage Adjusts speed during regeneration to

Suppression Yes Yes Yes Yes o

Function *4 prevent overvoltage.
Enables zero speed control using

Sensorless Zero No Yes (IPM motors only) - No high frequency injection on IPM

Speed Control *4

motors.

*1  Sets n8-57 = 1 [HFI Overlap Selection = Enabled]. When you use a non-Yaskawa PM motor, do Rotational Auto-Tuning.

*2
*3
*4

Speed control range of 1:100 is Instantaneous operation range. Correctly select the drive and motor capacity for continuous operation.
Correctly select the drive and motor capacity.
Note these points when you use this function:

* When you can decouple the motor and machine for a test run, use Rotational Auto-Tuning. You must make adjustments to the control
in the range where there is no vibration in the machine after Rotational Auto-Tuning.

» For vector control, use a 1:1 drive to motor ratio. You cannot use vector control if you connect more than one motor to one drive. Select
a drive capacity so that the motor rated current is 50% to 100% of the drive rated current. If the carrier frequency is too high, the drive
rated current is derated.

*5
Note:

Torque control at zero speed is only available with IPM motors. To enable torque control with IPM motors at zero speed, set n8-57 = 1.

When you set n8-35 = 1 [Initial Pole Detection Method = High Frequency Injection] and n8-57 = 1, do High Frequency Injection Auto-

Tuning.
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Mechanical Installation

This chapter gives information about the correct environment and clearances to install the drive.

2.1 Section Safety ... ————————————— 34
2.2 Installation Environment ... s 36
2.3 Installation Position and Clearances ..........ccocorerrrrrrssssssssssssssssessesssssssssssnnas 37
24  MOVING the DriVe...... it 39
2.5  Drive Watt LOSS......cccuvmimiimimisnssnesss s ssss s s s sss s sssssssssssssss s ssssssnsssssnns 41
2.6 Remove and Reattach the Keypad...........ccrrrcrrcccrrcrrserr e sssee e 45
2.7 Install the Keypad in a Control Panel or Another Device.........ccocimirininnas 46
2.8 Removing/Reattaching COVEersS........cominiimssmisnssnssessssssssssesssssssssssssssssssssssnns 52
2.9 Change the Drive ENClOSUre TYPe......cccuoriminmrsmmsemsessssssssssssssss s ssssssssssssssssssesas 57
2.10 Installation Methods ... e 58
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2.1 Section Safety

2.1 Section Safety

AWARNING

Electrical Shock Hazard
Only let approved personnel install, wire, maintain, examine, replace parts, and repair the drive.
If personnel are not approved, it can cause serious injury or death.

Do not modify the drive body or drive circuitry.
Modifications to drive body and circuitry can cause serious injury or death, will cause damage to the drive, and will
void the warranty. Yaskawa is not responsible for modifications of the product made by the user.

Fire Hazard

Do not put flammable or combustible materials on top of the drive and do not install the drive near
flammable or combustible materials. Attach the drive to metal or other noncombustible material.

Flammable and combustible materials can start a fire and cause serious injury or death.
When you install the drive in an enclosure, use a cooling fan or cooler to decrease the temperature

around the drive. Make sure that the intake air temperature to the drive is 50 °C (122 °F) or less for
IP20/UL Open Type drives, and 40 °C (104 °F) or less for IP20/UL Type 1 drives.

If the air temperature is too hot, the drive can become too hot and cause a fire and serious injury or death.

Crush Hazard
Only approved personnel can operate a crane or hoist to move the drive.
If unapproved personnel operate a crane or hoist, it can cause serious injury or death from falling equipment.
Before you hang the drive vertically, use screws to correctly attach the drive front cover and other
drive components.
If you do not secure the front cover, it can fall and cause minor injury.
When you use a crane or hoist to lift the drive during installation or removal, prevent more than
1.96 m/s2 (0.2 G) vibration or impact.
Too much vibration or impact can cause serious injury or death from falling equipment.
When you lift the drive during installation or removal, do not try to turn the drive over and do not
ignore the hanging drive.
If you move a hanging drive too much or if you ignore it, the drive can fall and cause serious injury or death.

Use a crane or hoist to move large drives when necessary.
If you try to move a large drive without a crane or hoist, it can cause serious injury or death.

A\CAUTION

Crush Hazard
Tighten terminal cover screws and hold the case safely when you move the drive.
If the drive or covers fall, it can cause moderate injury.

NOTICE

Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive during
drive installation. Put a temporary cover over the drive during installation. Remove the temporary
cover before start-up.

Unwanted objects inside of the drive can cause damage to the drive.

Damage to Equipment

When you touch the drive and circuit boards, make sure that you observe correct electrostatic
discharge (ESD) procedures.

If you do not follow procedures, it can cause ESD damage to the drive circuitry.
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2.1 Section Safety

NOTICE

Install vibration-proof rubber on the base of the motor or use the frequency jump function in the
drive to prevent specific frequencies that vibrate the motor.

Motor or system resonant vibration can occur in fixed speed machines that are converted to variable speed. Too
much vibration can cause damage to equipment.

You can use the drive with an explosion-proof motor, but the drive is not explosion-proof. Install
the drive only in the environment shown on the nameplate.

If you install the drive in a dangerous environment, it can cause damage to the drive.

Do not lift the drive with the covers removed.
If the drive does not have covers, you can easily cause damage to the internal parts of the drive.
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35

Mechanical Installation



2.2 Installation Environment

2.2 Installation Environment

The installation environment is important for the lifespan of the product and to make sure that the drive performance
is correct. Make sure that the installation environment aligns with these specifications.

Environment Conditions
Area of Use Indoors
Power Supply Overvoltage Category III

IPO0/UL Open Type: -10 °C to +50 °C (14 °F to 122 °F)

IP20/UL Open Type/ Heatsink External Mounting: -10 °C to +50 °C (14 °F to 122 °F)

TP20/UL Type 1: -10 °C to +40 °C (14 °F to 104 °F)

IP55/UL Type 12 Heatsink External Mounting; front side: -10 °C to +50 °C (14 °F to 122 °F)

Surrounding Air Temperature | [P55/UL Type 12 Heatsink External Mounting; back side: -10 °C to +40 °C (14 °F to 104 °F)

*  When you install the drive in an enclosure, use a cooling fan or air conditioner to keep the internal air temperature in the permitted range.
* Do not let the drive freeze.

*  You can use IP20/UL Open Type drives at a maximum of 60 °C (140 °F) when you derate the output current.

* You can use IP20/UL Type 1 drives at a maximum of 50 °C (122 °F) when you derate the output current.

95% RH or less

Humidit; . .
v Do not let condensation form on the drive.

Storage Temperature -20 °C to +70 °C (-4 °F to +158 °F) (short-term temperature during transportation)

Pollution degree 2 or less

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 or flammable materials.

* Harmful gas or fluids

» Salt

* Direct sunlight

Keep wood and other flammable materials away from the drive.

1000 m (3281 ft) Maximum
Note:
Derate the output current by 1% for each 100 m (328 ft) to install the drive in altitudes between 1000 m to 4000 m (3281 ft to 13123 ft).

It is not necessary to derate the rated voltage in these conditions:
* When you install the drive at 2000 m (6562 ft) or lower

* When you install the drive between 2000 m to 4000 m (6562 ft to 13123 ft) and ground the neutral point on the power supply.
Contact Yaskawa or your nearest sales representative if you will not ground the neutral point.

Altitude

* 10Hzto 20 Hz: 1 G (9.8 m/s2, 32.15 ft/s?)

Vibration * 20Hzto 55 Hz:
2004 to 2211, 4002 to 4168, T103 to T168: 0.6 G (5.9 m/s2, 19.36 ft/s?)
2257 to 2415, 4208 to 4720, T208 to T720: 0.2 G (2.0 m/s2, 6.56 ft/s2)

Installation Orientation Install the drive vertically for sufficient airflow to cool the drive.

NOTICE: Do not let unwanted objects, for example metal shavings or wire clippings, fall into the drive during drive installation. Put a
temporary cover over the drive during installation. Remove the temporary cover before start-up. Unwanted objects inside of the
drive can cause damage to the drive.

Note:

Do not put drive peripheral devices, transformers, or other electronics near the drive. Shield the drive from electrical interference if
components must be near the drive. Electrical interference can cause the drive or devices around the drive to function incorrectly.

36 YASKAWA SIEPC71061737E GA800 DRIVE TECHNICAL REFERENCE



2.3 Installation Position and Clearances

2.3 Installation Position and Clearances

Install the drive vertically for sufficient airflow to cool the drive.

Note:
Contact Yaskawa or a Yaskawa representative for more information about installing drive models on their side.

A - Vertical installation B - Horizontal installation

Figure 2.1 Installation Orientation

€ Install Single Drive

Use the clearances specified in Figure 2.2 to install the drive. Make sure that there is sufficient space for wiring and
airflow to cool the drive.

1A - c
TN
a D
—O L
—m— | —l

TA B B & F }ij D
A - 50 mm (2 in) minimum C - 120 mm (4.7 in) minimum above and below
B - 30 mm (1.2 in) minimum on each side D - Airflow direction

Figure 2.2 Installation Clearances for One Drive

€ Install Drives Side-by-Side

You can install drive models 2004xB to 2082xB and 4002xB to 4044xB side-by-side.

When you install other drives side-by-side, make sure that you keep the necessary clearances between the drives for
single drive installation.

To install these models side-by-side, make sure that there is sufficient space as shown in Figure 2.3. Set L8-35 = 1
[Installation Method Selection = Side-by-Side Mounting].

Derate the output current to align with the ambient temperature. Refer to Derating Depending on Ambient
Temperature on page 507 for more information.
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2.3 Installation Position and Clearances

1A C iAo
-1 < - g
N 7N ﬂ:
- - L
An—
. S L | T
i 5 i 1D
A - 50 mm (2 in) minimum C - 2 mm (0.08 in) minimum between each drive
B - 30 mm (1.2 in) minimum on each side D - 120 mm (4.7 in) minimum above and below

Figure 2.3 Installation Clearances for More than One Drive (Side-by-Side)

Note:
* When you do side-by-side installations of drives that have different dimensions, align the tops of the drives. This will make it easier to
replace the cooling fans.

*Remove the top protective covers of all drives when you mount IP20/UL Type 1 drives side-by-side.

NS =

Figure 2.4 1P20/UL Type 1 Drives Installed Side-by-Side
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2.4 Moving the Drive

24 Moving the Drive

Obey local laws and regulations when you move and install this product.

CAUTION! Crush Hazard. Tighten terminal cover screws and hold the case safely when you move the drive. If the drive or covers
fall, it can cause moderate injury.

Drive Weight Persons Necessary to Move the Drive

<15kg (33 Ibs.) 1

>15kg (33 Ibs.) 2 + using appropriate lifting equipment

Refer to Using the Hanging Brackets to Move the Drive on page 39 for information about how to use suspension
systems, wires, or hanging metal brackets to move the drive.

€ Using the Hanging Brackets to Move the Drive

Use the hanging brackets attached to the drive to temporarily lift the drive when you install the drive to a control
panel or wall or when you replace the drive. Do not let the drive stay vertically or horizontally suspended or move the
drive over a long distance while it is suspended.

Before you install the drive, make sure that you read these precautions:

WARNING! Crush Hazard. Before you hang the drive vertically, use screws to correctly attach the drive front cover and other drive
components. If you do not secure the front cover, it can fall and cause minor injury.

WARNING! Crush Hazard. When you use a crane or hoist to lift the drive during installation or removal, prevent more than 1.96 m/s2
(0.2 G) vibration or impact. Too much vibration or impact can cause serious injury or death from falling equipment.

WARNING! Crush Hazard. When you lift the drive during installation or removal, do not try to turn the drive over and do not ignore
the hanging drive. If you move a hanging drive too much or if you ignore it, the drive can fall and cause serious injury or death.

WARNING! Crush Hazard. When you install the drive, do not hold the front cover. Install the drive with holding the heatsink. If you
hold the front cover, the cover will come off and the drive will fall, then it can cause injury.

€ Instructions on Drive Suspension

The procedures in this section show you how to use wires to suspend the drive.

Model Suspension Method

2110 - 2415

Vertical Suspension
4075 - 4720, T103 - T720

2138 - 2415

Allows horizontal suspension
4089 - 4720, T103 - T720

B Vertical Suspension
To vertically suspend the drive with the hanging brackets, lift the drive with this procedure:
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2.4 Moving the Drive

1. Put wire through the 2 holes in the hanging brackets.

B

A - Suspension angle of at least 50 degrees B - Hanging bracket (2)

Figure 2.5 Vertical Suspension

2. Use acrane to gradually wind up the wire. Visually make sure that there is sufficient tension in the wire, then
lift the drive to its correct location. 3. Prepare the control panel for installation, then lower the drive.

3. Prepare the control panel for installation, then lower the drive.

Note:
When lowering the drive, stop before the drive touches the floor, then slowly lower it the remaining distance.

B Horizontal Suspension
If a horizontal suspension is required in the installation environment, hang the drive through the following steps.
Put the drive on the ground horizontally. Connect wires to the 4 hanging brackets and use a crane to lift the drive.

NOTICE: When you attach a horizontal lifting cable or chain to the drive, use a jig or pad between the wire and the drive. The wire
can scratch the drive and cause damage to the drive.

A - Hanging bracket (4)

Figure 2.6 Horizontal Suspension
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2.5 Drive Watt Loss

2.5 Drive Watt Loss

4 200V Class

Table 2.1 Drive Watt Loss (Heavy Duty)

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
kHz w w w
2004 8 35 19 54
2006 8 37 26 63
2008 8 40 36 76
2010 8 44 43 87
2012 8 50 61 111
2018 8 47 82 129
2021 8 56 105 161
2030 8 74 174 248
2042 8 88 183 271
2056 8 112 267 379
2070 8 145 373 518
2082 8 179 478 657
2110 8 155 563 718
2138 8 212 680 892
2169 5 275 820 1095
2211 5 314 991 1305
2257 5 398 1252 1650
2313 5 502 1643 2145
2360 5 582 1978 2560
2415 5 644 2359 3003
Table 2.2 Drive Watt Loss (Normal Duty)
Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
kHz w w w
2004 2 35 18 53
2006 2 38 25 63
2008 2 42 34 76
2010 2 49 46 95
2012 2 56 62 118
2018 2 53 88 141
2021 2 75 125 200
2030 2 95 206 301
2042 2 129 227 356
2056 2 149 302 451
2070 2 177 403 580
2082 2 202 467 669
2110 2 192 631 823
2138 2 269 814 1083
2169 2 338 941 1279
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2.5 Drive Watt Loss

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss

kHz w w w
2211 2 384 1131 1515
2257 2 519 1534 2053
2313 2 579 1794 2373
2360 2 655 2071 2726
2415 2 608 2156 2764

€ 400V Class
Table 2.3 Drive Watt Loss (Heavy Duty)

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss

kHz w w w
4002 8 38 15 53
4004 8 42 28 70
4005 8 46 37 83
4007 8 48 45 93
4009 8 37 61 98
4012 8 46 82 128
4018 8 65 140 205
4023 8 73 150 223
4031 8 101 211 312
4038 8 119 272 391
4044 8 148 354 502
4060 8 126 389 515
4075 8 165 527 692
4089 8 184 617 801
4103 8 237 779 1016
4140 5 300 956 1256
4168 5 486 1274 1760
4208 5 446 1432 1878
4250 5 558 1464 2022
4302 5 692 2061 2753
4371 5 843 2499 3342
4414 5 777 2212 2989
4477 2 963 2696 3659
4568 2 1183 3329 4512
4605 2 1376 4109 5485
4720 2 1395 4198 5593

Table 2.4 Drive Watt Loss (Normal Duty)

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss

kHz w w w
4002 2 39 16 55
4004 2 44 33 77
4005 2 48 31 79
4007 2 52 44 96
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2.5 Drive Watt Loss

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
kHz w w w
4009 2 42 58 100
4012 2 57 84 141
4018 2 82 144 226
4023 2 108 185 293
4031 2 138 222 360
4038 2 145 270 415
4044 2 168 335 503
4060 2 157 444 601
4075 2 185 527 712
4089 2 212 665 877
4103 2 264 766 1030
4140 2 393 1126 1519
4168 2 574 1348 1922
4208 2 493 1465 1958
4250 2 686 1738 2424
4302 2 817 2257 3074
4371 2 1022 2553 3575
4414 2 873 2422 3295
4477 2 1183 3329 4512
4568 2 1429 3989 5418
4605 2 1526 4572 6098
4720 2 1723 5184 6907
€ 6-Phase/12-Pulse 400 V Class
Table 2.5 Drive Watt Loss (Heavy Duty)
Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
kHz w w w

T103 8 208 750 958
T140 5 256 912 1168
T168 5 352 1139 1491
T208 5 400 1385 1785
T250 5 490 1397 1887
T302 5 616 1985 2601
T371 5 638 2499 3137
T414 5 625 2212 2837
T477 2 911 2835 3746
T568 2 1042 3329 4371
T605 2 1184 4110 5294
T720 2 1203 4198 5401
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2.5 Drive Watt Loss

Table 2.6 Drive Watt Loss (Normal Duty)

Model Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
kHz w w w
T103 2 223 725 948
T140 2 320 1053 1373
T168 2 389 1164 1553
T208 2 434 1406 1840
T250 2 594 1646 2240
T302 2 718 2158 2876
T371 2 694 2561 3255
T414 2 698 2423 3121
T477 2 1042 3329 4371
T568 2 1214 3989 5203
T605 2 1281 4572 5853
T720 2 1459 5184 6643
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2.6 Remove and Reattach the Keypad

2.6 Remove and Reattach the Keypad

NOTICE: You must remove the keypad before you remove or reattach the front cover. Before you reattach the keypad, make sure
that you attach the front cover into position. If you keep the keypad connected to the drive when you remove the front cover, it can
cause an unsatisfactory connection and incorrect operation.

€ Remove the Keypad

1. Push down the tab on the top of the keypad, then pull the keypad forward and remove it from the drive.

Figure 2.7 Remove the Keypad
2. Pull the keypad connector out from the drive horizontally, then put it in the holder.

Note:
Insert the end of the keypad connector that has the tab.

A - Holder C - Keypad connector
B - Hook