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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 ' 14
i.2 Using the Product Safely ... 15
i.3 Warranty Information ... 18
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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/PM Advanced Open Loop Vector Control for Permanent Magnet Motors
Drive YASKAWA AC Drive GA500

EDM External Device Monitor

EZOLV EZ Open Loop Vector Control

HD Heavy Duty

IPM motor Interior Permanent Magnet Synchronous Motor

MFAI Multi-Function Analog Input

MFAO Multi-Function Analog Output

MFDI 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 Synchronous Motor

V/if V/f Control

€ 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.

* 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.

14 YASKAWA SIEPC71061753C GA500 Technical Manual



i.2 Using the Product Safely

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.

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, measure 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.

YASKAWA SIEPC71061753C GA500 Technical Manual

15



i.2 Using the Product Safely

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 1/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 an RCM/RCD, 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 suited for circuits that supply not more than 31,000 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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i.2 Using the Product Safely

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.

€ 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 WARNING Risk of electric shock.

Read manual before installing. Wait 5 minutes for capacitor removing
A power and opening the manual switch between the drive and motor.

A AVERTISSEMENT Risque de choc électrique.

Lire le manuel avant linstallaion. Attendre § minutes aprés avoir coupé
I'limentation et déconnecte la protection entre e drver et le moteur, pour
permettre [a décharge des condensateurs.

VASKAWE) g

( GA500 |

=)

" VASKAWR)
/ L

00 00© |00 00

O
™
™
O

A - Warning label

Figure i.1 Warning Label Content and Location
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i.3 Warranty Information

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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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 Model Number and Nameplate Check

1.2 Model Number and Nameplate Check

Please examine these items after you receive the drive:

* Examine the drive for damage. Immediately contact the shipping company if the drive is damaged. The
Yaskawa warranty does not cover damage from shipping.

» Examine the drive model number to make sure that you received the correct model. Examine the model number
in the “MODEL” section of the drive nameplate to make sure that you received the correct model.

* If you received the incorrect product or a product with a defect, contact Yaskawa or your nearest sales

representative.

€ Nameplate

~ N
cic: GABDxxxeK REV A | ——A
L HoDEL: CIPR-GABDXXXXKXK-XXKAXK
Uin AC3PH 200 - 240V
DC 270 - 340V
[(NDHD) [ AC3PH1.1AO.TA
K INPUT DC 1.6A11.0A
F 50/60Hz
U AC3PH 0 - 480V
Pmot (ND/HD ) | 0.2kW/0.1kW
J OUTPUTI'| (NDHD) [ AC3PH 1.20/0.8A
F 0- 590Hz
| OFN: w0 - X - XK VASS: 0.2 kg
H SIN:  ooooooixx —— PRG : xixxx C
G P20 R
F HAX SURROUNDING AIR TEMPERATURE :50¢ (IF-3EHK
E
~ YASKAWA ELECTRIC CORPORATION
MADE IN JAPAN
2-1 Kurosaki-shiroishi, Yahatanishi-Ku, D
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 - Drive model
F - Surrounding air temperature
Figure 1.1 Nameplate Information Example
€ How to Read the Model Number
Use the information in Figure 1.2 and Table 1.1 to read the drive model numbers.
CIPR - GA50 A 4 004 A B AA-CAAASA
| | T 17 1T T T T

1 2

T 1T 1 1T 1T T
3 4 5 6 T 8 9

Figure 1.2 Drive Model
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1.

2 Model Number and Nameplate Check

Table 1.1 Model Number Details

No. Description
1 Drive
2 Product series
3 Region code
* A:Japan
* B: China
* C: Europe
* T: Asia (Singapore, Taiwan, India, and Korea)
* U: Americas
4 Input power supply voltage
* B: Single-Phase AC 200 V Class
* 2: Three-Phase AC 200 V Class
* 4: Three-Phase AC 400 V Class
5 Rated output current */
6 EMC noise filter
* A:No internal EMC filter
* E: Built-in EMC filter
Note:
No internal EMC filter for finless-type drives
7 Enclosure protection design
* B:IP20/UL Open Type
* J: Finless-Type (IP20/UL Open Type)
8 Environmental specification
9 Design revision order
10 Control circuit board
11 Option
12 A: Standard
13 A: Standard
14 Keypad
15 Special applications
*1  Refer to Rated Output Current on page 22 for more information about the rated output current.
B Rated Output Current

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

Note:
*Rated 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 Single-Phase AC 200 V Class

H Di Rati HD
eavy[ C‘:’(’) . ft(')']'g (HD) Normal Duty Rating (ND)
n C6-01=1
(Default) [ !
Model
Sl Sﬁ?;':fble Seater] Rated Output Current Lkl Sﬁm"ﬁ’ble Sotey Rated Output Current
kW (HP) A KW (HP) A
B001 0.1 (1/6) 0.8 0.18 (1/6) 12
B002 0.25 (1/4) 1.6 0.37 (1/4) 1.9
B004 0.55 (1/2) 3.0 0.75 (3/4) 3.5
B006 L.1(1) 5.0 1.1(1.5) 6.0
BO10 1.5(2) 8.0 22(3) 9.6
B012 22(3) 11.0 3.0(3) 122
BO18 4.0 (5) 17.6 - -
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1.2 Model Number and Nameplate Check

Table 1.3 Three-Phase AC 200 V Class

e [l?.)l:it.‘(l)f:t(l)r]]g HP) Normal Duty Rating (ND)
Model (Default) [C6-01=1]
Ml éﬂf;i&able Motol Rated Output Current Maxinin Sﬂf;i&able Motol Rated Output Current
KW (HP) A KW (HP) A
2001 0.1 (1/6) 0.8 0.18 (1/6) 12
2002 0.25 (1/4) 1.6 0.37 (1/4) 1.9
2004 0.55(1/2) 3.0 0.75 (3/4) 3.5
2006 1.1(1) 5.0 1.1(1.5) 6.0
2008 1.1(1.5) 6.9 15(2) 8.0
2010 1.5(2) 8.0 223) 9.6
2012 22(3) 11.0 3.0 (4) 122
2018 3.0(4) 14.0 4.0(5) 17.5
2021 4.0(5) 17.6 5.5(7.5) 21.0
2030 5.5(7.5) 25.0 7.5(10) 30.0
2042 7.5 (10) 33.0 11.0 (15) 42.0
2056 11.0 (15) 47.0 15.0 (20) 56.0
2070 15.0 (20) 60.0 18.5 (25) 70.0
2082 18.5 (25) 75.0 22.0 (30) 82.0
Table 1.4 Three-Phase AC 400 V Class
Heavy['z:';t_’(’)f:t:;]'g (HD) Normal Duty Rating (ND)
Model (Default) [c6-01=1]
EEvdei éz?;i&able Moto Rated Output Current ot Sﬂimiable Mool Rated Output Current
kW (HP) A KW (HP) A
4001 0.37 (1/2) 1.2 0.37 (12) 1.2
4002 0.55 (3/4) 1.8 0.75 (1) 2.1
4004 1.1(2) 34 1.5(2) 4.1
4005 1.53) 48 22(3) 5.4
4007 22(3) 5.6 3.0 (4) 7.1
4009 3.0(4) 7.3 4.0(5) 8.9
4012 4.0 (5) 9.2 5.5(7.5) 11.9
4018 5.5(10) 14.8 7.5 (10) 17.5
4023 7.5 (10) 18.0 11.0 (15) 234
4031 11.0 (15) 24.0 15.0 (20) 31.0
4038 15.0 (20) 31.0 18.5(25) 38.0
4044 18.5 (25) 39.0 22.0 (30) 44.0
4060 22.0 (30) 45.0 30.0 (40) 60.0
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1.3 Features and Advantages of Control Methods

1.3

Features and Advantages of Control Methods

This drive has 5 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 Features and Advantages of V/f Control

Control Method Selection

Open Loop V/f Control
(V)

Notes

Controlled Motor

Induction Motor

. A1-02=0
Parameter Settings -
(Default)
Basic Control \%3 -

* General-purpose variable speed control

Main Applications * Applications in which more than one motor are -
connected to one drive

Maximum Output Frequency 590 Hz -
This is the range of variable control.

Speed Control Range 1:40 When you connect and operate 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 frequency (rotation speed).
Starting Torque 150% /3 Hz

You must think about drive capacity when a large quantity of torque is
necessary at low speed.

Auto-Tuning */

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

Automatically tunes electrical motor parameters.

Controls maximum motor torque to prevent damage to machines and

Torque Limits No loads.
Immediately estimates (or detects) motor speed and direction when
*] y P
Speed Search Yes coasting to a stop to quickly start-up the drive without stopping the motor.
Automatic Energy-saving Control */ Yes Automatically adjusts the voltage that the drive applies to the motor to
maximize motor efficiency for small and large loads.
. : : Increases motor loss to let the motor decelerate faster than usual without a
*]
High Slip Braking (HSB) Yes braking resistor. Motor characteristics have an effect on this function.
Feed Forward Control No Compensates effects qf the system inertia to increase the speed precision
when the load changes.
. Quickly and safely stops the motor during power loss and automatically
KEB Ride-Thru Function */ Yes starts operation at the previous speed when the drive applies power again
without coasting the motor.
Overexcitation Deceleration */ Yes Sets the V/f higher than the setting value during deceleration to increase
motor loss and decrease deceleration time.
i ion */ . . .
(*)2\/ ervoltage Suppression Function 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.

*2 Do not use this function with hoist application.

Table 1.6 Features and Advantages of OLV Control

Control Method Selection

Open Loop Vector
(OLV)

Notes

Controlled Motor

Induction Motor

Parameter Settings

Al1-02=2

Basic Control

Open Loop Current Vector Control

* General-purpose variable speed control

Main Applications * Applications in which high performance is necessary -
without machine encoders
Maximum Output Frequency 590 Hz -
This is the range of variable control.
Speed Control Range 1:100 When you connect and operate motors in this mode, think about the
increase in motor temperature.
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1.3 Features and Advantages of Control Methods

Control Method Selection

Open Loop Vector
(OLV)

Notes

Controlled Motor

Induction Motor

Starting Torque

150%/ 1 Hz *1

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

You must think about drive capacity when a large quantity of torque is
necessary at low speed.

Auto-Tuning *2

Rotational, Stationary, and Line-to-Line Resistance

Automatically tunes electrical motor parameters.

Controls maximum motor torque to prevent damage to machines and

P
Torque Limits Yes loads.
* Immediately estimates (or detects) motor speed and direction when

Speed Search Yes coasting to a stop to quickly start-up the drive without stopping the motor.

Automatic Energy-saving Control *2 Yes Automatically adjusts the voltage that the drive applies to the motor to
maximize motor efficiency for small and large loads.

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

High Slip Braking (HSB) Activate No braking resistor. Motor characteristics have an effect on this function.
Compensates effects of the system inertia to increase the speed precision

Feed Forward Control No when the load changes.
Quickly and safely stops the motor during power loss and automatically

KEB Ride-Thru Function *2 Yes starts operation at the previous speed when the drive applies power again
without coasting the motor.

Overexcitation Deceleration *2 Yes Sets the V/f higher than the setting value during deceleration to increase
motor loss and decrease deceleration time.

Overvoltage Suppression Function *2 *3 | Yes Adjusts speed during regeneration to prevent overvoltage.

*1  Select the drive capacity accordingly.

*2

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 when more than one motor is connected 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 = 1 [Torque Limit
during Accel/Decel = Proportional & Integral control] to enable torque limits during acceleration/deceleration (for winding
applications).

*3

Do not use this function with hoist application.

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

Control Method
Selection

PM Open Loop Vector
Control

(OLV/PM)

PM Advanced Open Loop
Vector

(AOLV/PM)

EZ Open Loop Vector Control
(EZOLV)

Notes

Induction Motors/PM Motors/

Controlled Motor PM motor SynRM (Synchronous -
Reluctance Motors)
Parameter Settings Al-02=5 Al-02=6 Al1-02=8 -

Basic Control

PM Open Loop Vector Control (no
speed controller)

PM Open Loop Current Vector
Control (with speed controller)

Open Loop Current Vector
Control

Main Applications

* General-purpose variable speed |,

control for PM motors

« Applications in which a high
level of responsiveness and
accurate speed control are not
necessary.

General-purpose variable speed
control for IPM motors

Applications in which high-
precision speed control and
torque limits are necessary.

Low-speed torque applications
Example: Fans and pumps

Maximum Output

100% / 0 min-! *1

Frequency 590 Hz 270 Hz 120 Hz -
This is the range of variable control.
1:10 .
Speed Control R: 1:10 1:10 When you connect and operate motors in
peec L-ontrol Range 1:100 *1 *2 *3 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
. 100% / 5% speed related output frequency (rotation speed).
Starting Torque 100% / 5% speed 100% / 10% speed

You must think about drive capacity when
a large quantity of torque is necessary at
low speed.

Auto-Tuning *5

Stationary, Stator Resistance,
Rotational

Stationary, Stator Resistance,
Rotational

Line-to-Line Resistance

Automatically tunes electrical motor

parameters.
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1.3 Features and Advantages of Control Methods

Control Method
Selection

PM Open Loop Vector
Control

(OLV/PM)

PM Advanced Open Loop
Vector

(AOLV/PM)

EZ Open Loop Vector Control
(EZOLV)

Notes

Induction Motors/PM Motors/

Controlled Motor PM motor SynRM (Synchronous -
Reluctance Motors)
Torque Limits *5 No Yes Yes Controls maximum motor torque to
q prevent damage to machines and loads.
Yes (Although NOT operation in Immediately estimates (or detects) motor
Speed Search *5 Yes Yes the reverse direction of the Run speed and'dll(rlectlon Whe]ﬁ C(éa§tlng !(ila
command) stop to quickly start-up the drive without
stopping the motor.
Automatic Eneray- Automatically adjusts the voltage that the
saving Control §5y No Yes (IPM motors only) Yes drive applies to the motor to maximize
g motor efficiency for small and large loads.
Increases motor loss to let the motor
High Slip Braking No (induction motor-specific No (induction motor-specific No decelerate faster than usual without a
(HSB) Activate function) function) braking resistor. Motor characteristics have
an effect on this function.
Compensates effects of the system inertia
Eged Forward Control No Yes No to increase the speed precision when the
load changes.
Quickly and safely stops the motor during
o power loss and automatically starts
FKanlztﬁ;I?e*; hru Yes Yes Yes operation at the previous speed when the
drive applies power again without coasting
the motor.
_— ; ; . . . . Sets the V/f higher than the setting value
8:2:::;53:‘0“ If\lll?qgiri)dn%cnon motor-specific If\lll(r)lé;irz)iu)cnon motor-specific No during deceleration to increase motor loss
and decrease deceleration time.
Overvoltage Adjust; d duri tion t
Yes Yes Yes ljusts speed during regeneration to

2151p%rcs510n Function

prevent overvoltage.

*1  Enabled when n8-57 = 1 [HFI Overlap Selection = Enabled].
*2  Rotational Auto-Tuning is necessary.
*3  Contact Yaskawa or your nearest sales representative to drive non-Yaskawa PM motors (SSR1 series standard specifications).
*4  Select the drive capacity accordingly.
*5  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 when more than one motor is connected 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.

*6 Do not use this function with hoist application.
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1.4 Finless-Type Drive

1.4 Finless-Type Drive

Finless-type drives do not have cooling fins, which are the main heat-dissipating component of the drive. The
finless-type drive uses the enclosure panel (metal plate) as a cooling fin to release the heat generated by the drive.
This will let you install the drive in a smaller enclosure panel.

Finless-type drives are recognized components by UL (Underwriters Laboratories Inc.).

Machines and devices integrated with this product must satisfy Conditions of Acceptability on page 204
conditions for compliance with UL standards.
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1.4 Finless-Type Drive
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Mechanical Installation
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This chapter gives information about the correct environment and clearances to install the drive.

Section Safety ... ——————————— 30
Installation Environment ........... s 31
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MoViINg the DriVe..... s 35
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Removing/Reattaching COVErsS.........cierrcrrrrrs s sse s 43
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Install the Keypad in a Control Panel or Another Device..........cccvccricerinnrnenne 46
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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.

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.

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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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.

Refer to Conditions on page 48 for information about the installation of finless-type drives.

Environment Conditions
Area of Use Indoors
Power Supply Overvoltage Category III (IEC60664)

Surrounding Air

IP20/UL Open Type: -10 °C to +50 °C (14 °F to 122 °F)
IP20/UL Type 1: -10 °C to +40 °C (14 °F to 104 °F)

Temperature ¢ 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.
. 95%RH or less
Humidity

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)

Surrounding Area

Pollution degree 2 or less (IEC 60664-1)

Install the drive in an area without:

« Oil mist, corrosive or flammable gas, or dust

¢ Metal powder, oil, water, or other unwanted materials

« Radioactive or flammable materials.

* Harmful gas or fluids

e 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).

Altitude It is not necessary to derate the rated voltage in these conditions:
* Installing the drive at 2000 m (6562 ft) or lower
* Installing the drive between 2000 m to 4000 m (6562 ft to 13123 ft) and grounding the neutral point on the power supply.
Contact Yaskawa or your nearest sales representative if you will not ground the neutral point.
Vibration ¢ 10Hzto20Hz: 1 G (9.8 m/s2, 32.15 ft/s?)

* 20Hzto 55Hz: 0.6 G (5.9 m/s2, 19.36 ft/s2)

Installation Orientation

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

Refer to the drive Technical Manual for more information.

NOTICE: 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. Components near the drive can cause incorrect drive operation from

electrical interference.

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.
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2.3 Installation Position and Clearances

2.3 Installation Position and Clearances

Install the drive as shown in Figure 2.1 for sufficient airflow to cool the drive.

Refer to Conditions on page 48 for more information about installation position and clearances of finless-type
drives.

A - Vertical installation C - Rotated 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.
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A - 50 mm (2 in) minimum C - 100 mm (3.94 in) minimum above and below
B - 30 mm (1.18 in) minimum on each side D - Airflow direction

Figure 2.2 Installation Clearances for One Drive

€ Install the Drive Horizontally

When you install drives horizontally, set L8-12 = 40 [Ambient Temperature Setting = 40 °C] and L8-35 = 1
[Installation Method Selection = Side-by-Side Mounting]. Use the clearances specified in Figure 2.4 and Figure
2.5 to install the drive. Make sure that there is sufficient space for wiring and airflow. To install the drive models
B001 - B012, 2001 - 2021, and 4001 - 4012 horizontally, install an external cooling fan. Refer to Table 2.1 for
more information about the external cooling fan.
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2.3 Installation Position and Clearances

A - Airflow direction

Figure 2.3 Airflow Direction of Horizontal installation
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A - 50 mm (2 in) minimum E - External cooling fan
B - 30 mm (1.18 in) minimum on each side F - 30 mm (1.18 in) between the drive and the
C - 100 mm (3.94 in) minimum below external cooling fan
D - Airflow direction G - 120 mm (4.72 in) minimum between the external

cooling fan and the enclosure panel
H - Heatsink height

Figure 2.4 Installation Clearances for Horizontal Installation: B001 - B012, 2001 - 2021, and 4001 - 4012
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A - 50 mm (2 in) minimum C - 100 mm (3.94 in) minimum above and below
B - 30 mm (1.18 in) minimum on each side D - Airflow direction

Figure 2.5 Installation Clearances for Horizontal Installation: B018, 2030 - 2082, and 4018 - 4060
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2.3 Installation Position and Clearances

Table 2.1 Specifications of External Cooling Fan for Horizontal (Floor) Installation

Model Airflow Static Pressure
(m3/min) (Pa)

B001 - B004

0.18 minimum 63.7 minimum
2001 - 2006

B006 - BO12

2008 - 2021 1.11 minimum 244 minimum
4001 - 4012

B0O18

2030 - 2082 External cooling fan is not necessary
4018 - 4060

€ Install Drives Side-by-Side

When you install drives side-by-side, set to L8-35 = [ [Installation Method Selection = Side-by-Side Mounting].

Refer to Derating Depending on Ambient Temperature on page 342 and set derating depending on ambient
temperature.

A

é

A}

A - 50 mm (1.97 in) minimum C - 100 mm (3.94 in) minimum above and below
B - 30 mm (1.18 in) minimum on each side

Figure 2.6 Installation Clearances for More than One Drive (Side-by-Side)
Note:

Align the tops of drives that have different dimensions to help when you replace cooling fans.
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2.4 Moving the Drive

24 Moving the Drive

When you move and install this product, make sure that you obey local laws and regulations.

CAUTION! Crush Hazard. Do not hold the drive by the keypad or front cover. Tighten the screws correctly when you move the
drive. If the drive or covers fall, it can cause moderate injury.
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2.5 Drive Models and Drive Watt Loss

2.5

Drive Models and Drive Watt Loss

Specification Model Ref.
BxxxA 36
No internal EMC filter 2XXXA 37
4xxxA 38
BxxxE 39
Built-in EMC Filter 2xxxE 40
4xxxE 41

€ Drive Watt Loss (without Built-in EMC Filter)

B Single-Phase 200 V Class

Table 2.2 Drive Watt Loss (HD, Fc =2 kHz)

Model The I:Jfliztltput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
B001 0.8 2 7 4 11
B002 1.6 2 10 7 17
B004 3 2 13 13 26
B006 5 2 17 23 40
B010 8 2 30 37 67
B012 11 2 40 48 88
BO18 */ 17.6 2 49 72 121
*1  There is not a finless-type B018 model.
Table 2.3 Drive Watt Loss (HD, Fc = Default Setting)
Model The f&fgg:’tp“t Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
B001 0.8 10 8 5 13
B002 1.6 10 10 9 19
B004 3 10 14 16 30
B006 5 10 18 28 46
BO10 8 8 31 42 73
B012 11 8 41 55 96
BO18 *1 17.6 8 53 98 151
*1  There is not a finless-type B018 model.
Table 2.4 Drive Watt Loss (ND)
Model jihs l::(::iegrtput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
B001 1.2 2 8 6 14
B002 1.9 2 14 11 25
B004 35 2 14 17 31
B006 6.0 2 17 26 43
B010 9.6 2 36 50 86
B012 12.2 2 48 60 108
B018 *I - 2 49 92 141
*1  There is not a finless-type B018 model.
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2.5 Drive Models and Drive Watt Loss

B Three-Phase 200 V Class

Table 2.5 Drive Watt Loss (HD, Fc =2 kHz)

Model The ?l:c:i:?tput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001 0.8 2 6 4 10
2002 1.6 2 7 7 14
2004 3.0 2 9 13 22
2006 5.0 2 13 22 35
2008 6.9 2 14 30 44
2010 8.0 2 17 37 54
2012 11.0 2 23 49 72
2018 14.0 2 26 61 87
2021 17.6 2 36 83 119
2030 25.0 2 45 163 208
2042 33.0 2 55 200 255
2056 47.0 2 77 269 346
2070 60.0 2 108 411 519
2082 *1 75.0 2 132 439 571
*1  There is not a finless-type 2082 model.
Table 2.6 Drive Watt Loss (HD, Fc = Default Setting)
Model it r::.?:‘e::‘tpm Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001 0.8 10 6 5 11
2002 1.6 10 7 8 15
2004 3.0 10 10 16 26
2006 5.0 10 14 27 41
2008 6.9 8 15 35 50
2010 8.0 8 18 43 61
2012 11.0 8 24 56 80
2018 14.0 8 30 82 112
2021 17.6 8 40 108 148
2030 25.0 8 49 187 236
2042 33.0 8 60 232 292
2056 47.0 8 85 318 403
2070 60.0 8 119 473 592
2082 *1 75.0 8 148 525 673
*1  There is not a finless-type 2082 model.
Table 2.7 Drive Watt Loss (ND)
Model flhe r:&sgg;:tput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001 1.2 2 7 5 12
2002 1.9 2 9 9 18
2004 35 2 11 16 27
2006 6 2 14 25 39
2008 8 2 18 37 55
2010 9.6 2 25 51 76
2012 12.2 2 30 61 91
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2.5 Drive Models and Drive Watt Loss

Model The réﬁt::iegrtput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2018 17.5 2 35 82 117
2021 21 2 52 111 163
2030 30 2 63 240 303
2042 42 2 84 307 391
2056 56 2 109 367 476
2070 70 2 142 534 676
2082 */ 82 2 160 531 691
*1  There is not a finless-type 2082 model.
B Three-Phase 400 V Class
Table 2.8 Drive Watt Loss (HD, Fc = 2 kHz)
Model The I?l:?:l:tutput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001 1.2 2 8 7 15
4002 1.8 2 10 10 20
4004 34 2 13 21 34
4005 4.8 2 15 29 44
4007 5.6 2 16 33 49
4009 7.3 2 21 45 66
4012 9.2 2 27 60 87
4018 14.8 2 48 126 174
4023 18 2 53 152 205
4031 24 2 68 191 259
4038 31 2 81 256 337
4044 *1 39 2 109 338 447
4060 */ 45 2 114 328 442
*1  There are not finless-type 4044 or 4060 models.
Table 2.9 Drive Watt Loss (HD, Fc = Default Setting)
Model e ':Ltl‘::’e::’tpm Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001 12 8 9 11 20
4002 1.8 8 11 16 27
4004 34 8 15 31 46
4005 4.8 8 18 42 60
4007 5.6 8 18 49 67
4009 7.3 8 25 65 90
4012 9.2 8 32 85 117
4018 14.8 8 55 166 221
4023 18 8 61 200 261
4031 24 8 79 255 334
4038 31 8 95 338 433
4044 *1 39 8 127 442 569
4060 *1 45 8 135 446 581
*1  There are not finless-type 4044 or 4060 models.
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2.5 Drive Models and Drive Watt Loss

Table 2.10 Drive Watt Loss (ND)

Model The rcaﬁsigéjtput Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001 1.2 2 8 7 15
4002 2.1 2 13 12 25
4004 4.1 2 14 24 38
4005 5.4 2 16 32 48
4007 7.1 2 20 44 64
4009 8.9 2 28 58 86
4012 11.9 2 39 83 122
4018 17.5 2 52 155 207
4023 234 2 86 236 322
4031 31 2 101 284 385
4038 38 2 108 341 449
4044 *1 44 2 137 417 554
4060 *1 60 2 176 490 666
*1  There are not finless-type 4044 or 4060 models.
€ Drive Watt Loss (with Built-in EMC Filter)
B Single-Phase 200 V Class
Table 2.11 Drive Watt Loss (HD, Fc =2 kHz)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
BOO1E 0.8 2 8 4 12
B002E 1.6 2 12 7 19
BO0O4E 3 2 17 13 30
BOO6E 5 2 20 23 43
BO10E 8 2 34 37 71
BO12E 11 2 45 48 93
Table 2.12 Drive Watt Loss (HD, Fc = Default Setting)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
BOO1E 0.8 10 9 5 14
B002E 1.6 10 12 9 21
B004E 3 10 18 16 34
BOO6E 5 10 21 28 49
BO10E 8 8 35 42 77
BO12E 11 8 46 55 101
Table 2.13 Drive Watt Loss (ND)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
BOO1E 1.2 2 9 6 15
BO02E 1.9 2 18 11 29
BO0O4E 35 2 19 17 36
BOO6E 6.0 2 20 26 46
BO10E 9.6 2 44 50 94
BO12E 12.2 2 56 60 116
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2.5 Drive Models and Drive Watt Loss

B Three-Phase 200 V Class
Table 2.14 Drive Watt Loss (HD, Fc = 2 kHz)

Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001E 0.8 2 7 4 11
2002E 1.6 2 8 7 15
2004E 3.0 2 12 13 25
2006E 5.0 2 20 22 42
2008E 6.9 2 15 30 45
2010E 8.0 2 18 37 55
2012E 11.0 2 24 49 73
2018E 14.0 2 27 61 88
2021E 17.6 2 37 83 120
2030E 25.0 2 46 163 209
2042E 33.0 2 56 200 256
2056E 47.0 2 78 269 347
2070E 60.0 2 109 411 520
2082E 75.0 2 133 439 572
Table 2.15 Drive Watt Loss (HD, Fc = Default Setting)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001E 1.2 10 7 5 12
2002E 1.9 10 8 8 16
2004E 35 10 13 16 29
2006E 6 10 21 27 48
2008E 8 8 16 35 51
2010E 9.6 8 19 43 62
2012E 12.2 8 25 56 81
2018E 17.5 8 31 82 113
2021E 21 8 41 108 149
2030E 30 8 50 187 237
2042E 42 8 61 232 293
2056E 56 8 86 318 404
2070E 70 8 120 473 593
2082E 82 8 149 525 674
Table 2.16 Drive Watt Loss (ND)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2001E 1.2 2 8 5 13
2002E 1.9 2 12 9 21
2004E 35 2 15 16 31
2006E 6 2 21 25 46
2008E 8 2 19 37 56
2010E 9.6 2 26 51 77
2012E 12.2 2 31 61 92
2018E 17.5 2 36 82 118
2021E 21 2 53 111 164
2030E 30 2 64 240 304
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2.5 Drive Models and Drive Watt Loss

Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
2042E 42 2 85 307 392
2056E 56 2 110 367 477
2070E 70 2 143 534 677
2082E 82 2 161 531 692
B Three-Phase 400 V Class
Table 2.17 Drive Watt Loss (HD, Fc = 2 kHz)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001E 1.2 2 9 7 16
4002E 1.8 2 11 10 21
4004E 3.4 2 15 21 36
4005E 4.8 2 17 29 46
4007E 5.6 2 18 33 51
4009E 7.3 2 24 45 69
4012E 9.2 2 29 60 89
4018E 14.8 2 52 126 178
4023E 18 2 57 152 209
4031E 24 2 73 191 264
4038E 31 2 89 256 345
4044E 39 2 119 338 457
4060E 45 2 128 328 456
Table 2.18 Drive Watt Loss (HD, Fc = Default Setting)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001E 1.2 8 10 11 21
4002E 1.8 8 12 16 28
4004E 3.4 8 17 31 48
4005E 4.8 8 20 42 62
4007E 5.6 8 20 49 69
4009E 73 8 28 65 93
4012E 9.2 8 34 85 119
4018E 14.8 8 59 166 225
4023E 18 8 65 200 265
4031E 24 8 84 255 339
4038E 31 8 103 338 441
4044E 39 8 137 442 579
4060E 45 8 149 446 595
Table 2.19 Drive Watt Loss (ND)
Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4001E 1.2 2 9 7 16
4002E 2.1 2 14 12 26
4004E 4.1 2 16 24 40
4005E 5.4 2 18 32 50
4007E 7.1 2 23 44 67
4009E 8.9 2 33 58 91
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2.5 Drive Models and Drive Watt Loss

Model Rated Output Current Carrier Frequency Interior Unit Loss Cooling Fin Loss Total Loss
A kHz w w w
4012E 11.9 2 41 83 124
4018E 17.5 2 56 155 211
4023E 234 2 94 236 330
4031E 31 2 109 284 393
4038E 38 2 119 341 460
4044E 44 2 151 417 568
4060E 60 2 200 490 690
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2.6 Removing/Reattaching Covers

2.6 Removing/Reattaching Covers

DANGER! 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, measure 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.

€ Remove the Front Cover

1. Use a slotted screwdriver to unlock the front cover of the drive.

Use a slotted screwdriver with a tip width of 2.5 mm (0.1 in) or less and a thickness of 0.4 mm (0.02 in) or
less.

A - Front cover lock

Figure 2.7 Unlocking
2. Pull down, then pull away from the drive to remove the front cover.

Figure 2.8 Remove the Front Cover

& Reattach the Front Cover

1. Reverse the steps to reattach the cover.

Note:
Make sure that you do not pinch wires or signal lines between the front cover and the drive before you reattach the cover.

Figure 2.9 Reattach the Front Cover
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2.6 Removing/Reattaching Covers

2. Use a slotted screwdriver to lock the front cover of the drive.

Use a slotted screwdriver with a tip width of 2.5 mm (0.1 in) or less and a thickness of 0.4 mm (0.02 in) or
less.

A - Front cover lock

Figure 2.10 Locking the Front Cover
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2.7 Remove and Reattach the Keypad

2.7 Remove and Reattach the Keypad

€ Remove the Keypad
Remove the front cover.

Push on the tab on the right side of the keypad, then pull the keypad forward to remove it from the drive.

Figure 2.11 Remove the Keypad

€ Reattach the Keypad

Push in the keypad from the front until the hooks click into place.

Figure 2.12 Reattach the Keypad

Attach the front cover.
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2.8 Install the Keypad in a Control Panel or Another Device

2.8 Install the Keypad in a Control Panel or Another Device

€ Operate the Keypad from a Remote Location

You can remove the keypad from the drive and connect it to a remote control extension cable 3 m (9.8 ft) long to
make operation easier when you cannot access the drive. It is not necessary to open or close the panel door to
operate a drive that is in a control panel. To order optional accessories, contact Yaskawa or your nearest sales

representative.
Name Option Model Intended Use
WV001: 1 3ft T he k ive.
Keypad Remote Cable 001: 1 m (3.3 ft) o connect the keypad and drive

WV003: 3 m (9.8 ft)

This option is an RJ-45, 8-pin straight-through UTP CAT5e cable.

Installation Support Set A

900-192-933-001

To attach the keypad to the control panel. This option uses screws.

Installation Support Set B

900-192-933-002

To attach the keypad to the control panel. This option uses nut clamps.
Use this option when there are weld studs in the control panel.

Keypad Panel Mounting Kit

ZPBA-GA500

To install the GA500 standard keypad to a control panel.
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2.9 Installation Methods

2.9 Installation Methods

The drive installation methods include standard installation and external heatsink installation.

& Standard Installation

Refer to Drive Exterior and Mounting Dimensions on page 344 for more information about external dimensions.

& External Heatsink

The optional External Heatsink Installation Kit will let you install the drive with the heatsink external to the
enclosure panel.

Table 2.20 shows the model number for the attachment. To order optional accessories, contact Yaskawa or your
nearest sales representative.

Table 2.20 External Heatsink Installation Kit

Drive Model Kit Model Drive Model Kit Model
B001 2056 ZPSA-GAS0V6-1
ZPSA-GA50V1-1
B002 2070
ZPSA-GA50V7-1
B004 ZPSA-GA50V1-2 2082
B006 ZPSA-GA50V2-2 4001 ZPSA-GA50V2-1
B010 ZPSA-GA50V2-3 4002
ZPSA-GA50V2-2
B012 ZPSA-GAS0V3-1 4004
BO18 ZPSA-GA50V4-1 4005
2001 4007 ZPSA-GA50V2-3
ZPSA-GA50V1-1
2002 4009
2004 ZPSA-GA50V1-2 4012 ZPSA-GA50V3-1
2006 ZPSA-GA50V1-3 4018
ZPSA-GA50V5-1
2008 4023
2010 ZPSA-GAS0V2-3 4031
ZPSA-GA50V6-1
2012 4038
2018 4044
ZPSA-GA50V3-1 ZPSA-GA50V8-1
2021 4060
2030
ZPSA-GA50V5-1
2042

€ Finless-Type Drive Installation

Refer to Conditions on page 48 for information about the installation of finless-type drives.
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2.10 Conditions

2.10 Conditions

Obey the installation conditions specified in these instructions to take full advantage of the finless design of this
drive.

€ 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 agrees with the specifications shown in Table
2.21.

Table 2.21 Installation Environment

Environment Conditions

Area of Use Indoors

Power Supply Overvoltage Category III (IEC60664)

-10 °C to +35 °C (14 °F to 95 °F)

. ) * Drive reliability is better in environments where the temperature does not increase or decrease quickly.
Surrounding Air

Temperature *  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 finless-type drives at a maximum of +50 °C (122 °F) when you derate the output current. */

95%RH or less

Humidit; . .
e 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 (IEC 60664-1)

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?)
* 20 Hzto 55 Hz: 0.6 G (5.9 m/s2, 19.36 ft/s2)

Vibration

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

*1  Refer to Derating Depending on Ambient Temperature on page 54 for information.

NOTICE: 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. Components near the drive can cause incorrect drive operation from
electrical interference.

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.

€ Heatsink Plate Temperature

CAUTION! Burn Hazard. Do not touch a hot drive heatsink or external heatsink. Yaskawa recommends that you show a high
temperature warning mark or warning sign on the external heatsink. If you touch a hot drive heatsink plate or external heatsink,
it can burn you.

Keep the drive heatsink plate temperature lower than the maximum temperature even when the ambient
temperature is 50 °C (122 °F). Refer to Table 2.22 for the maximum temperature of the heatsink plate. When you
operate the drive in an ambient temperature of 35 °C (95 °F) or higher, refer to Derating Depending on Ambient
Temperature on page 54 and derate the drive.
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Table 2.22 Maximum Temperature of the Heatsink Plate

Model Maximum Temperature of the Heatsink Plate

B001 - BO12 90 °C (194 °F)

2001 - 2021 90 °C (194 °F)

2030 - 2070 80 °C (176 °F)

4001 - 4012 90 °C (194 °F)

4018 - 4038

80 °C (176 °F)

Refer to Single-Phase 200 V Class on page 36, Three-Phase 200 V Class on page 37, and Three-Phase 400 V
Class on page 38 for the drive watt loss data.

Refer to Monitor Heatsink Plate Temperature on page 49 to monitor drive heatsink plate temperature.

B Monitor Heatsink Plate Temperature

* When you use the drive keypad
Set U4-08 [Heatsink Temperature] to show the drive heatsink temperature.

Figure 2.13 U4-08 [Heatsink Temperature] (When the heatsink plate is 89 °C)

* When you use a Multi-function Analog Monitor Output
When you use terminal AM, set the parameters as shown in Table 2.23.

Table 2.23 MFAO Settings

Parameter Name Setting
H4-01 Terminal AM Analog Output Select 408 (U4-08)
H4-02 Terminal AM Analog Output Gain 100.0%
H4-03 Terminal AM Analog Output Bias 0.0%

Output
Voltage (V)
10.0
9.0

5.0 i

0

50 90 100 Temperature (°C)

Figure 2.14 Heatsink Plate Temperature Output on MFAO

Note:
* The accuracy is 5 °C (41 °F) for heatsink plate temperatures between 50 °C to 100 °C (122 °F to 212 °F).

* The installation environment has an effect on the temperature.

B Overheat Alarm Level

If the heatsink temperature is more than the temperature set in L8-02 [Overheat Alarm Level], the drive detects
oH [Heatsink Overheat]. To enable this function, set H2-0x [MFDO Function Select] to 20 [Drive Overheat Pre-
Alarm (oH)].

Use L8-03 [Overheat Alarm Level] to set the operation when the drive detects oH [Heatsink Overheat].

& Surface Finish of Metal Surface

Make sure that the metal surface to which you will install the drive meets these specifications:
* Flatness: < 0.2 mm (0.0078 in)
* Roughness: <25 S

Note:
A roughness of 25 S means that the average roughness “Ra” is 6.3 a and the maximum peak “Rz” is 25 um.
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€ Thermal Compound

The thermal compound bonds the heating and cooling elements to each other and increases thermal transfer.

Apply the thermal compound between the heatsink plate and the mating surface. The applicable thermal
compound is different for different external heatsinks. When you select and apply a thermal compound, contact
the thermal compound manufacturer for additional information.

Table 2.24 shows an example of thermal compound selection.

Table 2.24 Example of Thermal Compound Selection

Application Amount
Manufacturer Type Model
Ve (Thickness)
Shin-Etsu Chemical Co., Ltd. Oil-based compound X-23-7795 100 pm - 250 pm */

*1  The thickness can change with the condition of the metal surface.

€ Installation Position and Clearances
Use the clearances specified in Figure 2.15 to install the drive. Make sure that there is sufficient space for wiring
and airflow.

Tightly push the drive heatsink plate against the metal surface (enclosure panel) for correct thermal transfer
between the drive and the metal surface.

Note:
You cannot install finless-type drives side-by-side.

A - 30 mm (1.18 in) minimum C - Metal surface (enclosure panel)
B - 100 mm (3.94 in) minimum

Figure 2.15 Installation Clearances

@ Drive Watt Loss

B Heavy Duty Rating (HD): Carrier Frequency = 2 kHz
Table 2.25 Single-Phase 200 V Class (Finless-Type Drive)

Rated Outout C . Carrier F Drive Watt Loss (W)

. ated Output Curren arrier Frequency

prive odel (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss

(PLoss)

B001 0.8 2 7 4 11
B002 1.6 2 10 7 17
B004 3 2 13 13 26
B006 5 2 17 23 40
B010 8 2 30 37 67
B012 11 2 40 48 88
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Table 2.26 Three-Phase 200 V Class (Finless-Type Drive)

Rated Outout C . Carrier F Drive Watt Loss (W)
. ate utpu urren arrier Frequenc
prive Model (A) (kHz) ’ Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
2001 0.8 2 6 4 10
2002 1.6 2 7 7 14
2004 3.0 2 9 13 22
2006 5.0 2 13 22 35
2008 6.9 2 14 30 44
2010 8.0 2 17 37 54
2012 11.0 2 23 49 72
2018 14.0 2 26 61 87
2021 17.6 2 36 83 119
2030 25.0 2 46 139 185
2042 33.0 2 67 175 242
2056 47.0 2 95 284 379
2070 60.0 2 157 377 534
Table 2.27 Three-Phase 400 V Class (Finless-Type Drive)
Rated Outout C . Carrier F Drive Watt Loss (W)
. ate utpu urren arrier Frequenc
prive Model (A) (kHz) ’ Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
4001 12 2 8 7 15
4002 1.8 2 10 10 20
4004 3.4 2 13 21 34
4005 4.8 2 15 29 44
4007 5.6 2 16 33 49
4009 7.3 2 21 45 66
4012 9.2 2 27 60 87
4018 14.8 2 44 105 149
4023 18 2 76 146 220
4031 24 2 62 167 229
4038 31 2 89 222 311
B Heavy Duty Rating (HD): Carrier Frequency = Default Setting
Table 2.28 Single-Phase 200 V Class (Finless-Type Drive)
Rated Outout G ‘ Carrier F Drive Watt Loss (W)
. ate utput Curren arrier Frequenc!
prive Hodel ('Z) (kHZ;I ’ Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
B001 0.8 10 8 5 13
B002 1.6 10 10 9 19
B004 3 10 14 16 30
B006 5 10 18 28 46
B010 8 8 31 42 73
BO12 11 8 41 55 96
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Table 2.29 Three-Phase 200 V Class (Finless-Type Drive)

Rated Outout C ‘ Carrier F Drive Watt Loss (W)
. ated Output Curren arrier Frequency
rive Model (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
2001 0.8 10 6 5 11
2002 1.6 10 7 8 15
2004 3.0 10 10 16 26
2006 5.0 10 14 27 41
2008 6.9 8 15 35 50
2010 8.0 8 18 43 61
2012 11.0 8 24 56 80
2018 14.0 8 30 82 112
2021 17.6 8 40 108 148
2030 25.0 8 50 163 214
2042 33.0 8 73 212 285
2056 47.0 8 108 347 455
2070 60.0 8 171 455 626
Table 2.30 Three-Phase 400 V Class (Finless-Type Drive)
Rated Outout C ‘ Carrier F Drive Watt Loss (W)
. ated Output Curren arrier Frequency
rive Model (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
4001 1.2 8 9 11 20
4002 1.8 8 11 16 27
4004 34 8 15 31 46
4005 4.8 8 18 42 60
4007 5.6 8 18 49 67
4009 7.3 8 25 65 90
4012 9.2 8 32 85 117
4018 14.8 8 52 149 201
4023 18 8 92 207 299
4031 24 8 75 240 315
4038 31 8 108 319 427
B Normal Duty Rating (ND)
Table 2.31 Single-Phase 200 V Class (Finless-Type Drive)
Rated Outout C . Carrier F Drive Watt Loss (W)
. ated Output Curren arrier Frequency
prive Hodel (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)
B001 1.2 2 8 6 14
B002 1.9 2 14 11 25
B004 35 2 14 17 31
B006 6.0 2 17 26 43
B010 9.6 2 36 50 86
B012 12.2 2 48 60 108
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Table 2.32 Three-Phase 200 V Class (Finless-Type Drive)

Rated Outout C . Carrier F Drive Watt Loss (W)

X ated Output Curren arrier Frequency

prive Model (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss

(PLoss)
2001 1.2 2 7 5 12
2002 1.9 2 9 9 18
2004 3.5 2 11 16 27
2006 6 2 14 25 39
2008 8 2 18 37 55
2010 9.6 2 25 51 76
2012 12.2 2 30 61 91
2018 17.5 2 35 82 117
2021 21 2 52 111 163
2030 30 2 59 175 234
2042 42 2 101 250 351
2056 56 2 127 357 484
2070 70 2 202 455 657
Table 2.33 Three-Phase 400 V Class (Finless-Type Drive)
Rated Outout C . Carrier F Drive Watt Loss (W)
X ated Output Curren arrier Frequency
prive Model (A) (kHz) Interior Unit Loss Heatsink Plate Loss Total Loss
(PLoss)

4001 1.2 2 8 7 15
4002 2.1 2 13 12 25
4004 4.1 2 14 24 38
4005 5.4 2 16 32 48
4007 7.1 2 20 44 64
4009 8.9 2 28 58 86
4012 11.9 2 39 83 122
4018 17.5 2 58 146 203
4023 234 2 81 204 286
4031 31 2 99 259 357
4038 38 2 141 319 460

€ Screw Sizes and Tightening Torques

Table 2.34 shows the correct screw sizes and tightening torques to safety the drive to a metal surface (enclosure

panel).

Table 2.34 Screw Sizes and Tightening Torques

Tightening Torque

Drive Model Screw Size
N-m (Ibf-in)
20-25
B0OI - BO12 M5
17.7-22.1)
20-25
2001 - 2021 M5
17.7-22.1)
20-25
2030 - 2056 M5
17.7-22.1)
4.0-5.0
2070 Mo6
(35.4-44.3)
20-25
4001 - 4012 M5
(17.7-22.1)
20-25
4018 - 4038 M5
(17.7-22.1)
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NOTICE: Damage to Equipment. Tighten the screws to the specified tightening torque. Incorrect tightening torque can cause
too much heat and damage to the drive.

€ Install the Finless-Type Drive

Apply the thermal compound across the full surface of the application area on the heatsink. Tightly push the
drive against the metal surface (enclosure panel).

Clean off the unwanted thermal compound from around the drive perimeter.

A - Metal surface (enclosure panel) D - Finless-type drive
B - Heatsink Plate E - Drive mounting area
C - Screws

Figure 2.16 Install the Drive

A - Application area (B001 to B012, 2001 to 2021, B - Application area (2030 to 2070, 4018 to 4038)
4001 to 4012)

Figure 2.17 Thermal compound application area
Note:

You can mill the metal surface to be more flat and use less thermal compound. Recommended flatness is 0.05 mm (0.00197
in) or less. After you mill the metal surface, tightly push the drive against it.

€ Derating Depending on Ambient Temperature

When you install drives in an area where ambient temperatures are higher than the rated conditions, set L8-12
[Ambient Temperature Setting] and L8-35 [Installation Method Selection]. Refer to L8-12: Ambient Temperature
Setting on page 342 and L8-35: Installation Method Selection on page 343 for more information.

Derate the output current as specified in Figure 2.18.
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A - L8-35 = 3 [External Heatsink] (default setting)

Rating ) B
100% o
80% [---=====mmmmmmmmmmonee demen s =
| A
0 ‘ > 18-12
35°C 50 °C

B - L8-35 =0 [IP20/UL Open Type] (0.5 m/s of
airflow around the drive is necessary)

Figure 2.18 Derating Depending on Drive Installation Method

€ External Heatsink Selection

This section gives information about how to select an applicable external heatsink.

B Necessary Data for External Heatsink Selection

Symbol Description
PrLoss Drive heatsink watt loss (W) */
Maximum heatsink plate temperature
This is the temperature at the surface of the heatsink plate. Set U4-08 [Heatsink Temperature] to monitor the drive
heatsink temperature. Maximum temperatures are different for different models.
* BO001-B012: 90 °C (194 °F)
Thsp_max * 2001 -2021: 90 °C (194 °F)
* 2030 -2070: 80 °C (176 °F)
* 4001 -4012: 90 °C (194 °F)
* 4018 -4038: 80 °C (176 °F)
TAmb Ambient temperature of the external heatsink
Drive heatsink plate thermal resistance
ROusp . .
This value is 0.05 K/W.
You can use the formula to calculate thermal resistance between the drive heatsink plate and the external heatsink.
RO - dComp
HSP-EHS hGomp” Atn
Heat transfer area between drive heatsink plate and external heatsink
Note:
ROusp-EHS A Heat generation across the drive heatsink plate is not equal because of the arrangement of
th internal components. The effective area for thermal transfer is only 70% of the drive
heatsink plate area.
Use the H and W values of the drive exterior dimensions *2 to calculate the area of the drive
heatsink plate.
AComp Thermal conductivity of the thermal compound
dcomp Thickness of the thermal compound (when applied)
ROgns Thermal Resistance of the external heatsink

*1  Refer to Drive Watt Loss on page 50 for information.
*2  Refer to Drive Exterior and Mounting Dimensions on page 344 for information.

B External Heatsink Selection Methods

Keep the drive heatsink plate temperature lower than the maximum temperature in all ambient temperatures.
Select an applicable external heatsink for your application.

Figure 2.19 shows the thermal transfer principle from the drive heatsink plate to the ambient air of the external

heatsink.
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PLOSS
A e— E
Tusp
Tamb — Tam
A - Drive D - External Heatsink
B - Heatsink Plate E - Heatsink Plate Temperature

C - Thermal Compound

Figure 2.19 Thermal Equivalent Circuit Diagram
Select External Heatsink by Thermal Resistance
Use this formula to calculate the maximum thermal resistance ROgns max of the external heatsink.

T -T
( P A ROysp - ReHSP-EHS)

ReEHS_max - P
Loss

Select an external heatsink with a smaller thermal resistance than ROgns max.
Make sure that the dimensions of the external heatsink are close to the drive dimensions (H x W). If the thermal
resistance of the external heatsink is large, but the dimensions of the external heatsink are near the external
dimensions of the drive, select one of these external heatsinks:
* External heatsink with more fins
» External heatsink with longer fin shape
Consider the installation environment of the drive and correct the thermal resistance ROgys of the external
heatsink. Dust and unwanted material can decrease the cooling capacity of the external heatsink.

Note:

Apply correction factors to the thermal resistance values listed in the specification of the external heatsink in these cases. For details,
contact the external heatsink manufacturer.
* The heatsink height and width dimensions are much larger than the drive heatsink plate dimensions.

* You are installing multiple drives on one heatsink.

Examine Feasibility of the Selected External Heatsink
If installation conditions, for example installation space, limit your external heatsink selection, use this formula to
calculate the heatsink plate temperature and examine the external heatsink:

Thsp = Ploss * (ROusp + RBugp.ens + ROens ) + Tam
If Thsp value is lower than the maximum temperature of the heatsink, you can use the selected external heatsink.
Refer to Monitor Heatsink Plate Temperature on page 49 to monitor drive heatsink plate temperature.

B External Heatsink Selection

These examples show an applicable heatsink selection for drive model 2006 when C6-01 = I [Normal / Heavy
Duty Selection = Normal Duty Rating].

These are examples of calculations for the external heatsink from MIZUTANI ELECTRIC IND.CO., LTD.

* Universal Type Heat Sink EF Series, EF (98) L:150 (thermal resistance ROgns = 1.6 K/W)
* Universal Type Heat Sink EK Series, EK (95) L:150 (thermal resistance ROgus = 1.1 K/W)

Table 2.35 External Heatsink Selection

Symbol Value
PrLoss 25.0 W

THsP_max 90 °C (194 °F)
Tamb 40 °C (104 °F)
ROusp 0.05 K/'W
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Symbol Value
H =128 mm
A D =68 mm
An=0.7x0.128 m x 0.068 m = 6.1 x 103 m?
2 2.0 W/(m'K)
ROusp-ens comp Thermal conductivity of Oil-based compound X-23-7795 from Shin-Etsu Chemical Co., Ltd.
d 100 pm
Comp Recommended compound thickness (when applied)
100 um
ROusp_ens = =0.008 KIW

2.0 W/(m-K) x 6.1 x 103 m2

Select External Heatsink by Thermal Resistance
Replace the value of Table 2.35 into the formula in Select External Heatsink by Thermal Resistance on page 56.
90°C-40°C

ROgns max = ( Jeqw 008 KW -0.008 KW ) = 1.94 KW

The thermal resistance of the external heatsink “EF(98) L: 150“ is 1.6 K/W, which is sufficient. Yaskawa
recommends the external heatsink "EK (95) L: 150" to prevent overheat if there is a temporary temperature
increase or a decrease in the cooling capacity of the external heatsink because of dust and unwanted material.

Examine Feasibility of the Selected External Heatsink
The thermal resistance of the external heatsink “EF (98) L: 150“ is 1.6 K/W. You can use the formula to calculate
the heatsink plate temperature:

Tusp=25.0 W = (0.05 K/W + 0.008 K/W + 1.6 K/IW ) + 40 °C = 81.45 °C

The temperature of the heatsink plate is lower than the maximum value of 90 °C, which is sufficient. Because the
thermal transfer area is 70% of the drive mounting area, and the environmental conditions can change because
dust and unwanted material can decrease the cooling capacity of the external heatsink, Yaskawa recommends “EK
(95) L: 150 heatsink to achieve ROgus = 1.1 K/W (Tusp = 68.95 °C).
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This chapter gives how to wire the control circuit terminals, motor, and power supply of the
drive.
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3.1 Section Safety

ADANGER

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, measure 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.

AWARNING

Electrical Shock Hazard

Do not operate the drive when covers are missing. Replace covers and shields before you
operate the drive. Use the drive only as specified by the instructions.

Some figures in this section include drives without covers or safety shields to more clearly show the inside of the
drive. If covers or safety shields are missing from the drive, it can cause serious injury or death.

Ground the neutral point on the power supply of drive models BxxxE, 2xxxE, and 4xxxE to
comply with the EMC Directive before you turn on the EMC filter or if there is high resistance
grounding.

If you turn ON the EMC filter, but you do not ground the neutral point, it can cause serious injury or death.
Make sure that the protective ground wire complies with technical standards and local safety
regulations. The EN 61800-5-1:2007 standard specifies that you must wire the power supply to
automatically de-energize when the protective ground wire disconnects. If you turn on the
internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-

loop crimp terminal to connect a protective ground wire that has a minimum cross-sectional
area of 10 mm2 (copper wire).

If you do not obey the standards and regulations, it can cause serious injury or death.
When there is a DC component in the protective earthing conductor, the drive can cause a
residual current. When a residual current operated protective or monitoring device prevents

direct or indirect contact, always use a type B Residual Current Monitor/Residual Current
Device (RCM/RCD) as specified by IEC/EN 60755.

If you do not use the correct RCM/RCD, it can cause serious injury or death.

Do not wear loose clothing or jewelry when you do work on the drive. Tighten loose clothing
and remove all metal objects, for example watches or rings.

Loose clothing can catch on the drive and jewelry can conduct electricity and 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.

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
Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws at an angle in the specified range shown in this manual.

If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire and cause serious injury or death.
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AWARNING

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

When you install a dynamic braking option, wire the components as specified by the wiring
diagrams.

Incorrect wiring can cause damage to braking components or serious injury or death.

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.

Select a motor that is compatible with the load torque and speed range. When 100% continuous
torque is necessary at low speed, use an inverter-duty motor or vector-duty motor. When you
use a standard fan-cooled motor, decrease the motor torque in the low-speed range.

If you operate a standard fan-cooled motor at low speed and high torque, it will decrease the cooling effects and
can cause heat damage.

Obey the speed range specification of the motor as specified by the manufacturer. When you
must operate the motor outside of its specifications, contact the motor manufacturer.

If you continuously operate oil-lubricated motors outside of the manufacturer specifications, it can cause damage
to the motor bearings.

When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft),
make sure that the motor insulation voltage is sufficient or use an inverter-duty motor or vector-
duty motor with reinforced insulation.

Motor winding and insulation failure can occur.
Before you connect a dynamic braking option to the drive, make sure that qualified personnel

read and obey the Braking Unit and Braking Resistor Unit Installation Manual
(TOBPC72060001).

If you do not read and obey the manual or if personnel are not qualified, it can cause damage to the drive and
braking circuit.

Make sure that all connections are correct after you install the drive and connect peripheral
devices.

Incorrect connections can cause damage to the drive.

Note:

* Torque characteristics are different than when you operate the motor directly from line power. Make sure that you understand the load
torque characteristics for the application.

* The rated input current of submersible motors is higher than the rated input current of standard motors. Carefully select the correct
drive capacity. When the distance between the motor and drive is long, use a wire that can connect the motor to the drive without a
reduction in motor torque.

* Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the shield to the ground terminal of the
drive. Unshielded wire can cause electrical interference and unsatisfactory system performance.
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3.2 Electrical Installation

DANGER! 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, measure 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.

WARNING! Electrical Shock Hazard. De-energize the drive and wait 5 minutes minimum until the Charge LED turns off.
Remove the front cover and terminal cover to do work on wiring, circuit boards, and other parts. Use terminals for their correct
function only. Incorrect wiring, incorrect ground connections, and incorrect repair of protective covers can cause death or
serious injury.

WARNING! Electrical Shock Hazard. Correctly ground the drive before you turn on the EMC filter switch. If you touch electrical
equipment that is not grounded, it can cause serious injury or death.

WARNING! Electrical Shock Hazard. Use the terminals for the drive only for their intended purpose. Refer to the technical
manual for more information about the I/O terminals. Wiring and grounding incorrectly or modifying the cover may damage the
equipment or cause injury.

€ Standard Connection Diagram

Wire the drive as specified by Figure 3.1.

WARNING! Sudden Movement Hazard. Set the MFDI parameters before you close control circuit switches. Incorrect Run/Stop
circuit sequence settings can cause serious injury or death from moving equipment.

WARNING! Sudden Movement Hazard. Correctly wire the start/stop and safety circuits before you energize the drive. If you
momentarily close a digital input terminal, it can start a drive that is programmed for 3-Wire control and cause serious injury or
death from moving equipment.

WARNING! Sudden Movement Hazard. When you use a 3-Wire sequence, set A1-03 = 3330 [Initialize Parameters = 3-Wire
Initialization] and make sure that b1-17 = 0 [Run Command at Power Up = Disregard Existing RUN Command)] (default). If you
do not correctly set the drive parameters for 3-Wire operation before you energize the drive, the motor can suddenly rotate
when you energize the drive.

WARNING! Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for
the drive and it can cause equipment to operate unusually. This can cause serious injury or death.

NOTICE: 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 31,000 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.

NOTICE: When the input voltage is 440 V or higher or the wiring distance is longer than 100 m (328 ft), make sure that the
motor insulation voltage is sufficient or use an inverter-duty motor or vector-duty motor with reinforced insulation. Motor winding
and insulation failure can occur.

Note:
Do not connect the AC control circuit ground to the drive enclosure. Failure to obey can cause incorrect control circuit operation.
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*1
2MCCB1
r
RCM/RCD —x S 1
(MCCB) MC re~—t1  Fuse
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S - > —
T kb . —
Single Phase 200V /
Three-phase 200 - 400 V
power supply, 50/60 Hz

—

Braking resistor unit
Thermal overload relay
|

1

Fault relay

Multi-Function
Digital Input
(Default Setting)

DC 24 V Power supply

Output 24 V,

Maximum 150 mA

DC reactor (option) *2
Ugrv=mioX

Braking resistor *3 *4 *5

1Jumper; 7.~ (option)

L

2+ B1 B2
S/L2 .
T il

Drive WIT3
©)
Control Circuit |*8 YA

B

g

External Fault

g

Fault Reset

Multi-Step Speed

Reference 1 (Main/Aux switch)

il

Multi-Step Speed
Reference 2

Jog Reference
Selection

{

Pulse train input

Shield ground terminal

o 0-10V N
2kQ
Frequency
Bias Frequency
setting 4-20mA |,
potentiometer

DC 24 V Control

Power Input *g *15 {r

24V 700 mA

MEMOBUS
RS-485

Safety
switch

Safety
controller

*1

Maximum 115.2 kbps{

7

RP M 4
(Maximum 32 kHz)

+V Frequency setting power supply *11

10.5 V (Maximum 20 mA)
A1 MFAI 1

[Default setting: Frequency Reference]

0- 10V (20 kQ)
A2 MFAI 2 *12

[Default setting: Adds the Frequency Reference] 7}

0- 10V (20 kQ)

4 -20 mA (250 Q)/0 - 20 mA (250 Q)
AC *14
’—$

oV

PS DC 24 V power supply input
D+

|

D-

I

Safe
input

Safety Electronic
Device Monitor output

\
L
[
|
i
|
[
|
i
T

Disable
*17

0z, Jadwnp

AC

h?mzo Q, 12 W)
W DIP switch S2 *16

im O:f Jumper switch S5

I || ON
0
zZ
zl B &
V ||OFF
DIP switch S2
Termination resistor
ON/OFF [OFF]
DIP switch S1
Option connector

speed reference pulse train

Termination resistor

Analog monitor voltage/
current selection [V]

A2 voltage/current
selection [I]

MA

@

P1(+)

C1()
P2 (+)
C2()

i

Connect to Multi-Function Photocoupler Output

Figure 3.1 Standard Drive Connection Diagram

T Al

= Shielded wire

Multi-Function Digital Output:
AC 250 V, Maximum 1 A

DC 30V, Maximum 1 A
Minimum load DC 5V, 10 mA
(reference value)

[Default setting: Fault]

-

DC 48 V, Maximum 50 mA

Multi-Function Photocoupler Output 1*13:
[Default setting: During run]

DC 48 V, Maximum 50 mA

Multi-Function Photocoupler Output 2 *13:
[Default setting: Frequency (Speed) Agree 1]

a Electrical Installation

Pulse train output:
0 - 32 kHz (2 kQ)
[Default setting: Output frequency]

Multi-Function

Analog Monitor Output *18 *19
0-10 V/4 - 20 mA (250 Q)
[Default setting: Output frequency]

=rindicates shielded cable.

7 indicates shielded twisted-pair cable.
@ indicates main circuit terminal.

(O indicates control circuit terminal.

Set the wiring sequence to de-energize the drive with the MFDO. If the drive outputs a fault during fault restart when you use the

fault restart function, set L5-02 = I [Fault Contact at Restart Select = Always Active] to de-energize the drive. Be careful when you
use a cut-off sequence. The default setting for L5-02 is 0 [Active Only when Not Restarting].

*2
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*3
*4
*5

*6
*7

*8
*9

*10

*11

*12
*13

*14

*15
*16
*17

*18
*19
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When you use a regenerative converter or regenerative unit, set L8-55 = 0 [Internal DB TransistorProtection = Disable]. If L8-55 =
1 [Protection Enabled], the drive will detect rF' [Braking Resistor Fault].

When you use a regenerative converter, regenerative unit, braking resistor, or braking resistor unit, set L3-04 = 0 [Stall Prevention
during Decel = Disabled]. If L3-04 = 1 [General Purpose], the drive could possibly not stop in the specified deceleration time.
When you use an ERF-type braking resistor, set L8-01 = I [3% ERF DB Resistor Protection = Enabled] and set a wiring sequence to
de-energize the drive with the MFDO.

Cooling fan wiring is not necessary for self-cooling motors.

Connect peripheral options to terminals -, +1, +2, B1, and B2.

WARNING! Fire Hazard. Only connect factory-recommended devices or circuits to drive terminals B1, B2, -, +1, and +2.
Do not connect an AC power supply lines to these terminals. Incorrect wiring can cause damage to the drive and serious
injury or death from fire.

Connect a 24 V power supply to terminals PS-AC to operate the control circuit while the main circuit power supply is OFF.
To set the MFDI power supply (Sinking/Sourcing Mode or internal/external power supply), install or remove a jumper between
terminals SC-SP or SC-SN depending on the application.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SP-SN. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

* Sinking Mode, Internal power supply: Install the jumper to close the circuit between terminals SC-SP.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SC-SN. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

* Sourcing Mode, Internal power supply: Install the jumper to close the circuit between terminals SC-SN.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SC-SP. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

» External power supply: Remove the jumper from the MFDI terminals. It is not necessary to close the circuit between terminals SC-
SP and terminals SC-SN.

WARNING! Electrical Shock Hazard. When you connect the shield wire of the control circuit wiring to the protective
ground terminal, do not connect the protective ground wire. If you connect the shield wire and the protective ground wire
to the protective grounding terminal, it may not comply with the technical standards and local safety regulations and can
cause serious injury or death.

The maximum output current capacity for terminal +V on the control circuit is 20 mA.

NOTICE: Damage to Equipment. Do not install a jumper between terminals +V and AC. A closed circuit between these
terminals will cause damage to the drive.

DIP switch S1 sets terminal A2 for voltage or current input. The default setting for S1 is current input (“I” side).
Do not ground the control circuit terminals AC or connect them to the drive chassis.

NOTICE: Do not ground the AC control circuit terminals and only connect the AC terminals according to the product
instructions. If you connect the AC terminals incorrectly, it can cause damage to the drive.

Connect the positive lead from an external 24 Vdc power supply to terminal PS and the negative lead to terminal AC.

NOTICE: Connect terminals PS and AC correctly for the 24 V power supply. If you connect the wires to the incorrect
terminals, it will cause damage to the drive.

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

Use only Sourcing Mode for Safe Disable input.

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

Jumper S5 sets terminal AM for voltage or current output. The default setting for S5 is voltage output (“V” side).

Disconnect the wire jumpers between H1 and HC and H2 and HC to use the Safe Disable input.
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3.3  Main Circuit Wiring

This section gives information about the functions, specifications, and procedures necessary to safely and
correctly wire the main circuit in the drive.

NOTICE: Damage to Equipment. Do not energize and de-energize the drive more frequently than one time each 30 minutes. If
you frequently energize and de-energize the drive, it can cause drive failure.

Note:

Soldered wire connections can become loose over time and cause unsatisfactory drive performance.

€ Motor and Main Circuit Connections

WARNING! Electrical Shock Hazard. Do not connect terminals R/L1, S/L2, T/L3, L/L1, N/L2, U/T1, /T2, W/T3, -, +1, +2, B1, or
B2 to the ground terminal. If you connect these terminals to earth ground, it can cause damage to the drive or serious injury or
death.

i
00 90I0p

@@ @ [
/B \

E—R S T
c
D

Note:
The locations of terminals are different for different drive models.

A - DC bus terminal D - Three-Phase Motor

B - Connect to the drive ground terminal. E - Use terminals R/L1, S/L2, and T/L3 for three-

C - Ground the motor case. phase power supply input. Use terminals L/L1

and N/L2 for single-phase power supply input.
F - Input Protection (Fuses or Circuit Breakers)

Figure 3.2 Wiring the Main Circuit and Motor

€ Configuration of Main Circuit Terminal Block

Use Table 3.1 to find the correct main circuit terminal block figure for your drive.

Table 3.1 Configuration of Main Circuit Terminal Block

Figure
Model
No internal EMC filter Built-in EMC Filter

B001 - B004 Figure 3.3 Figure 3.4
2001 - 2006 Figure 3.5 Figure 3.6
B006, BO10 Figure 3.7 Figure 3.8
2008 - 2012, 4001 - 4009 Figure 3.9 Figure 3.10
B012 Figure 3.11 Figure 3.12
2018 - 2021, 4012 Figure 3.13 Figure 3.14

B018 Figure 3.15
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Figure
Model
No internal EMC filter Built-in EMC Filter
2030, 2042, 4018, 4023 Figure 3.16 Figure 3.17
2056, 4031, 4038 Figure 3.18 Figure 3.19
2070, 2082 Figure 3.20 Figure 3.21
4044, 4060 Figure 3.22 Figure 3.23

B Configuration of Main Circuit Terminal Block

L/L1 N/L2 - +1 T

D@ G

Figure 3.3 Configuration of Main Circuit Terminal Block (Single-Phase, Without a Built-in EMC Filter)

B1 B2 UM VT2 WIT3

P @

Figure 3.4 Configuration of Main Circuit Terminal Block (Single-Phase, With a Built-in EMC Filter)

RIL1SL2TL3 - +1 +2 B1 B2 UM VIT2 WT3

©® D@

Figure 3.5 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)
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QLY
RIL1 SIL2 TIL3

-+ +2

@@ S[@

Figure 3.6 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)

y =
@

LL1 NIL2

Bl B2 VIT2 W3

D@

Figure 3.7 Configuration of Main Circuit Terminal Block (Single-Phase, Without a Built-in EMC Filter)

Lt

D@

Figure 3.8 Configuration of Main Circuit Terminal Block (Single-Phase, With a Built-in EMC Filter)
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RIL1 S/L2 TIL3 - +1 +2 B1 B2 UIT1 VIT2 WIT3

® @

Figure 3.9 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)

— +1 +2 Bl B2 UTI VT2 WT3

D@

Figure 3.10 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)

LlL1 N L2 B2 UIT1 VlT 2 W/T 3

@ @ @@

Figure 3.11 Configuration of Main Circuit Terminal Block (Single-Phase, Without a Built-in EMC Filter)
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L/L1 NIL2 B2 um VT2 WT3

S @@

Figure 3.12 Configuration of Main Circuit Terminal Block (Single-Phase, With a Built-in EMC Filter)

OV OV 9 0D©

RL1  SL2 T3 - +1 +2 um  vim2 W3

& @@

Figure 3.13 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)

R/L1 L2 - +1 +2

B2 U/T1 VIT2 W/T3

@@ @ @

Figure 3.14 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)
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L/L1 NIL2 - B2 U1 VIT2 WIT3

0000
® @

Figure 3.15 Configuration of Main Circuit Terminal Block (Single-Phase, Without a Built-in EMC Filter)

RIL1 SIL2 TIL3 - +1 +2 B1 B2 U/T1 V/T2 Wfl' 3

P o @ @

Figure 3.16 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)

RIL1 SIL2 TIL3

- +1 +2 B1 B2 U/T1 VIT2W/T3

P e @@

Figure 3.17 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)
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RL1 SIL2 T3 - +1 +2 Um vim2 Wi
(%= %= (@)= = 1))

Per @@

Figure 3.18 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)

RILT SL2 TIL3

e @

Figure 3.19 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)

RIL1 SIL2 TIL3 - um Vim2 W3

ONeON®) (ox» {® O - (OHeONe®)

® @ | (Pe

Figure 3.20 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)
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RIL1 SIL2 TIL3

(@HeNe@)

- +1 +2 um VT2 WIT3

@) | | (Pe

Figure 3.21 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)

RL1 SL2 T3 - +1 +2 um VT2 w3

e ®

Figure 3.22 Configuration of Main Circuit Terminal Block (Three-Phase, Without a Built-in EMC Filter)
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+1 +2 um Vvimz2 W3

e ®

Figure 3.23 Configuration of Main Circuit Terminal Block (Three-Phase, With a Built-in EMC Filter)

€ Main Circuit Terminal Functions
Refer to Table 3.2 for the functions of drive main circuit terminals.

Table 3.2 Main Circuit Terminal Functions

Terminal Name
2001 - 2082 Function
Model B001 - B018
4001 - 4060
R/L1
S/L2 - Main circuit power supply input
T/L3 To connect a commercial power supply.
UL Main circuit power supply
N/L2 input
U/T1
V/T2 Drive output Drive output To connect a motor.
W/T3
- . . - +1 and +2: To connect a DC reactor.
DC power input DC power input
+1 Note:
DC reactor connection Remove the jumper between terminals +1 and +2 to
2 - - connect a DC reactor.
B1
Braking resistor connection To connect a braking resistor or braking resistor unit.
B2
To ground the drive.
@ Ground Wiring ¢ 200 V: D class grounding (ground to 100 Q or less)
¢ 400 V: C class grounding (ground to 10 Q or less)

€ Wire Selection

Select the correct wires for main circuit wiring.

Refer to Main Circuit Wire Gauges and Tightening Torques on page 170 for wire gauges and tightening torques as
specified by European standards.

Refer to Main Circuit Wire Gauges and Tightening Torques on page 188 for wire gauges and tightening torques as
specified by UL standards.
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Main Circuit Wire Gauges and Tightening Torques

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire complies with technical standards and local
safety regulations. The EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-energize
when the protective ground wire disconnects. If you turn on the internal EMC filter, the leakage current of the drive will be more
than 3.5 mA. Use the closed-loop crimp terminal to connect a protective ground wire that has a minimum cross-sectional area of
10 mm?2 (copper wire). If you do not obey the standards and regulations, it can cause serious injury or death.

Note:

* The recommended wire gauges are based on drive continuous current ratings with 75 °C (167 °F) 600 V class 2 heat-resistant indoor
PVC wire. Assume these conditions:
—Ambient temperature: 40 °C (104 °F) maximum
—Wiring distance: 100 m (3281 ft) maximum
—Normal Duty rated current value

*Use terminals +1, +2, -, B1, and B2 to connect peripheral options, for example a DC reactor or a braking resistor. Do not connect other
items to these terminals.

*Refer to the instruction manual for each device for recommended wire gauges to connect peripheral devices or options to terminals +1,
+2, -, B1, and B2. Contact Yaskawa or your nearest sales representative if the recommended wire gauges for the peripheral devices or
options are out of the range of the applicable gauges for the drive.

* When you use crimp ferrules on the wire ends, contact Yaskawa or your nearest sales representative.

Single-Phase 200 V Class

Model Terminal Recomm. Gauge Applicable Gauge Wi{ir?émog}ng Tt?rminal Screw Tightening 1:orque

mm2 mm2 g Size and Shape N-m (Ibf-in)

L/L1,N/L2 2.5 2.5 6.5 M3 @ (245& (5)2)

U/T1, V/IT2, W/T3 2.5 2.5 6.5 M3 @ (2451 (5)2)

B001 -+l 2.5 2.5 6.5 M3 S (Z:i (5)5)
BI, B2 2.5 2.5 6.5 M3 @ (2451 (5)3)

@ 2572 257 ] w5 B o éig>

L/LI, N/L2 25 25 6.5 M3 (Z:i 2;

UITI, V/T2, W/T3 25 25 6.5 M3 0500

(44-53)

B002 -+l 2.5 2.5 6.5 M3 S (2:451 22)
Bl1, B2 25 25 6.5 M3 @ (Z:i 2:2)

@ 2.5 %2 2572 - M3.5 @ ((7):? ;g)

L/L1, N/L2 25 25 6.5 w3 S (Z:i (s]i)

UIT1, V/T2, W/T3 25 2.5 65 w3 S (zj (5]2)

B004 -+l 25 2.5 6.5 M3 o (gj (5)3)
BI, B2 2.5 2.5 6.5 M3 @ (2451 (5]2)

@) 2.5 %2 2.5%2 - M3.5 @ ((7):? ég)
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e Terminal Recomm. Gauge Applicable Gauge W‘,’_gfé{‘,f&}"g Tt.arminal Screw | Tightening 1:orque
mm2 mm2 ——- Size and Shape N-m (Ibf-in)
L/L1, N/L2 25 25-4 8 Mz S (Z:Z (5):(33)
UITI, VIT2, W/T3 25 25-4 8 M3 & (Z:Z (5):;
B006 -+ 2.5 2.5-4 8 Vel (21451 (5):2)
B, B2 25 25-4 8 S (gi : (5);
@ 2.5%2 2.5-6%2 - M4@ (1(1)2 155.3)
L/L1, N/L2 25 25-4 8 ) (Zji (5):2)
U/T1, V/IT2, W/T3 25 25-4 8 M3 & (Zji (5):2)
B010 -+l 2.5 25-4 8 M3 (401:451 (5):2)
B1, B2 25 25-4 8 Vel (zOt:zst (5):2)
@ 25%2 25-6%2 - we B (1(1)<2) :.35‘3)
L/L1, N/L2 4 25-6 10 M4 @ (11 3551175)
U/T1, V/T2, W/T3 2.5 2.5-4 10 ma S (11;5_-1i75)
BO12 -+l 4 25-6 10 M4 o (11;5_-11.75)
BI, B2 25 25-4 10 M S (11;5_-1;5)
@ 4%2 2.5-6%2 - M4@ (ul)é 155.3)
L/L1, N/L2 6 2.5-10 10 M4 (1155-_1:5)
U/T1, V/T2, W/T3 25 25-4 10 M4 (11 3551175)
B018 -+ 6 25-10 10 Ma (1155—-:75)
BI, B2 25 2.5-4 10 wa S (1155_-1;5)
D 6*2 4-10%2 - ws B (1522:;5.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.
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*2  Ifyou turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

Three-Phase 200 V Class

. Recomm. Gauge Applicable Gauge Wire S"'P',E}"g Terminal Screw Tightening Torque
Model Terminal Length - .
mm2 mm2 T Size and Shape N-m (Ibf-in)
05-0.6
R/LI, S/L2, T/L3 25 25 6.5
w3 S (4453
0.5-0.6
U/T1, V/T2, W/T3 25 25 6.5
w3 S (44-53)
0.5-0.6
2001 -+, 42 25 25 6.5
WS (44-53)
0.5-0.6
B, B2 25 25 6.5
w3 S (4.4-53)
0.8-1.0
2.5*2 2.5 %2 -
@ M3.5 @ (7.1- 8.9)
R/L1, S/L2, T/L3 25 25 6.5 e 05-06
i ' ‘ ' M3 (44-53)
U/T1, V/T2, W/T3 25 25 6.5 = 05-06
PN : : : M3 (4.4-53)
0.5-0.6
2002 ) 25 2.5 6.5
’ WS (4.4-53)
05-0.6
BI, B2 2.5 2.5 6.5
w3 S (4.4-53)
0.8-1.0
2.5 %2 2.5 %2 -
@ M3.5 @ (7_1 _ 8.9)
05-0.6
R/L1, /L2, T/L3 2.5 2.5 6.5
WS (4.4-53)
05-0.6
UITI, V/T2, W/T3 25 25 6.5
WS (4.4-53)
05-0.6
2004 -+, 2 2.5 2.5 6.5
w3 S (44-53)
05-0.6
BI, B2 25 25 6.5
w3 S (44-53)
0.8-1.0
2.5 %2 2.5 %2 _
@ M3.5 @ (7.1-8.9)
R/L1, S/L2, T/L3 25 25-25 6.5 e 05-06
e : ce ) M3 (4.4-53)
0.5-0.6
U/T1, V/T2, W/T3 25 25-25 6.5
WS (4.4-53)
2006 +1,42 25 25-25 6.5 e, 03-06
e : o : M3 (44-53)
0.5-0.6
Bl, B2 25 25-25 6.5
w S (44-53)
0.8-1.0
25%2 25-25%2 .
@ M3.5 @ (7_1 _ 8.9)
R/LL, S/L2, T/L3 25 25-4 8 = 05-06
R : : M3 (4.4-53)
U/T1, V/T2, W/T3 2.5 25-4 8 L, 03-06
Pe : : M3 (4.4-53)
05-0.6
2008 L+, 42 25 25-4 8
WS (4.4-53)
05-0.6
Bl, B2 2.5 25-4 8
M3 S (4.4-53)
12-15
4%2 25-6%2 -
@ M4@ (10.6 - 13.3)
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, Recomm. Gauge Applicable Gauge Wire S"'PE;“Q Terminal Screw | Tightening Torque
Model Terminal I i i
mm2 mm2 ——- Size and Shape N-m (Ibf-in)
0.5-0.6
R/L1, S/L2, T/L3 2.5 2.5-4 8 M3 S (44-53)
0.5-0.6
U/TL, V/T2, W/T3 25 25-4 8 M3 S (44-53)
0.5-0.6
2010 L4 42 25 25-4 8 M36 (4.4-53)
0.5-0.6
Bl, B2 2.5 25-4 8 M36 (44-53)
12-15
n 4 %2 25-6%2 -
@ wa B (10.6 - 13.3)
0.5-0.6
R/L1, S/L2, T/L3 2.5 2.5-4 8 M3 @ (44-53)
0.5-0.6
U/T1, V/T2, W/T3 25 2.5-4 8 M3 @ (44-53)
0.5-0.6
2012 o442 25 25-4 8 MSS (4.4-53)
0.5-0.6
B1, B2 25 25-4 8 Ve (44-53)
12-15
4 %2 25-67%2 -
@ wa B (10.6 - 13.3)
15-1.7
R/L1, S/L2, T/L3 2.5 25-4 10 Ma S (13.5-15)
1.5-1.7
U/T1, V/T2, W/T3 2.5 25-4 10 M4 S/ (13.5-15)
1.5-1.7
2018 S+, +2 4 25-6 10 ws S (13.5-15)
15-17
Bl, B2 25 25-4 10 M4@ (13.5-15)
12-15
@ 6*2 25-672 - wa &b (10.6-133)
15-1.7
R/L1, S/L2, T/L3 4 25-6 10 M4@ (13.5-15)
15-17
U/TL, V/T2, W/T3 2.5 2.5-4 10 S (13.5-15)
1.5-1.7
2021 o+, 42 6 4-10 10 s (135 - 15)
1.5-1.7
B1, B2 2.5 25-4 10 M4@ (13.5-15)
12-15
D 6%2 25-67%2 - wa B (10.6-13.3)
1.5-1.7
R/L1, S/L2, T/L3 6 4-10 10 S (135 - 15)
1.5-1.7
U/TL, V/T2, W/T3 6 4-10 10 WS (135 - 15)
1.5-1.7
2030 1,42 10 25-16 10 ms S (13.5-15)
1.5-1.7
B1, B2 2.5 25-4 10 Ma S (13.5-15)
20-25
6 6-16 -
@ wis B (17.7-22.1)
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. Recomm. Gauge Applicable Gauge Wi[e s‘ﬂ?g}"g Terminal Screw | Tightening Torque
Model Terminal eng . E
mm2 mm2 T Size and Shape N-m (Ibf-in)
15-1.7
R/L1, S/L2, T/L3 10 25-16 10 M4 S (13.5-15)
15-1.7
U/TL, V/T2, W/T3 10 25-16 10 M4 S (135 - 15)
23-25
2042 o1, 42 16 4-25 18 s S (19.8 -22)
15-17
Bl1, B2 4 25-6 10 M49 (13.5-15)
20-25
@ 10 6-16 -
@ MS@ (17.7-22.1)
23-25
R/L1, S/L2, T/L3 16 4-25 18 M5 > (19.8-22)
23-25
U/T1, V/T2, W/T3 16 4-25 18 M5 @ (19.8 -22)
¢ <25 mm?
23-25
19.8-22
2056 o+, 42 25 6-35 18 s S . gs mm? <)
41-45
(36 - 40)
15-17
B1, B2 10 4-16 10 M4@ (13.5-15)
54-6.0
1 10-2 -
@ 0 0-25 M6@ (47.8 - 53.1)
@ 5-5.5
R/LI, S/L2, T/L3 25 6-35 20 M6 (45 - 49)
@ 5-55
UIT1, V/T2, W/T3 16 6-25 20 M6 (45 - 49)
5-55
2070 -+, 42 35 10-50 20 M6@ (45 - 49)
15-1.7
BI, B2 10 4-16 10 wS (135-15)
54-6.0
1 10-2 -
Q@ 6 0-25 Mé@ (47.8-53.1)
@ 5-55
R/L1, S/L2, T/L3 35 10 - 50 20 M6 (45 - 49)
@ 5-55
U/TL, V/T2, W/T3 25 10-35 20 M6 45 - 49)
5-55
2082 1,42 50 16 -70 20 M6@ (45 - 49)
15-1.7
B1, B2 16 4-16 10 M46 (13.5-15)
54-6.0
16 10-25 -
@ M6@ (47.8-53.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.
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3.3 Main Circuit Wiring

*2  If you turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

Three-Phase 400 V Class

. Recomm. Gauge Applicable Gauge Wire S"'PE}“g Terminal Screw | Tightening Torque
Model Terminal Length - X
mm?2 mm?2 - Size and Shape N-m (Ibf-in)
0.5-0.6
R/L1, S/L2, T/L3 2.5 25-4 8
w3 S (44-53)
0.5-0.6
U/TL, V/T2, W/T3 2.5 25-4 8
Mz 4453
0.5-0.6
4001 1,42 2.5 25-4 8
M3 S (4.4-53)
0.5-06
Bl, B2 2.5 25-4 8
M3 S (44-53)
12-15
2.5%2 25-6%2 N
D M4@ (10.6 - 13.3)
0.5-06
R/LIL, S/L2, T/L3 2.5 2.5-4 8
M3 S (4.4-53)
UIT1, V/T2, W/T3 25 25-4 8 ) 05-06
P : : M3 (4.4-53)
0.5-06
4002 L2 2.5 25-4 8
VLS (4.4-53)
0.5-0.6
Bl, B2 25 25-4 8
’ VLS (4.4-53)
12-15
2.5%2 25-6%2 B
S M4@ (10.6 - 13.3)
0.5-0.6
R/L1, S/L2, T/L3 25 25-4 8
M3 S (4.4-53)
0.5-0.6
U/TL, V/T2, W/T3 25 25-4 8
M3 S (4.4-53)
0.5-0.6
4004 L 4L 2.5 25-4 8
w3z 44-53)
0.5-0.6
Bl, B2 2.5 25-4 8
VS (44-53)
12-15
4%2 2.5-6%2 -
S M4@ (10.6 - 13.3)
0.5-06
R/LIL, S/L2, T/L3 2.5 2.5-4 8
M3 S (44-53)
0.5-06
U/TL, V/T2, W/T3 25 2.5-4 8
M3 S (44-53)
0.5-06
4005 ) 25 25-4 8
VLS (4.4-53)
0.5-06
Bl, B2 25 25-4 8
M3 S (4.4-53)
12-15
4%2 25-6%2 -
S M4@ (10.6 - 13.3)
R/LIL, S/L2, T/L3 25 25-4 8 ) 05-06
e : : M3 (4.4-53)
U/TL, V/T2, W/T3 25 25-4 8 e 05-06
Pe : : M3 (4.4-53)
0.5-0.6
4007 - 1,42 2.5 25-4 8
VLS (4.4-53)
0.5-0.6
B1, B2 25 25-4 8
M3 S (4.4-53)
12-15
4%2 25-6%2 -
S M4@ (10.6 - 13.3)
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) Recomm. Gauge Applicable Gauge W|[e Stm:g}ng Terminal Screw | Tightening Torque
Model Terminal eng . E
mm2 mm2 T Size and Shape N-m (Ibf-in)
0.5-0.6
R/L1, S/L2, T/L3 25 25-4 8 Vel (44-53)
0.5-0.6
U/TL, V/T2, W/T3 25 25-4 8 M3 S (44-53)
0.5-0.6
4009 -+, 42 25 25-4 8 M3 S (44-53)
0.5-0.6
B1, B2 2.5 2.5-4 8 w3 S (4.4-53)
12-15
@ 4%2 25-6%2 - M4@ (10.6 - 13.3)
15-1.7
R/L1, S/L2, T/L3 2.5 25-4 10 S (13.5-15)
15-1.7
U/T1, V/T2, W/T3 2.5 25-4 10 M4@ (135-15)
15-1.7
4012 -+, 42 2.5 25-4 10 Wi S (13.5-15)
15-1.7
BI, B2 25 25-4 10 wS (135-15)
12-15
@ 4 %2 25-6%2 - M4 @ (10.6 - 13.3)
15-1.7
R/L1, S/L2, T/L3 25 25-4 10 ma S (13.5-15)
15-1.7
U/T1, V/T2, W/T3 25 25-4 10 M4@ (13.5-15)
15-1.7
4018 1,42 4 2.5-6 10 WS (13.5-15)
15-1.7
B1, B2 25 25-4 10 M46 (13.5-15)
20-25
@ 4%2 25-16 - wis B (17.7-22.1)
15-1.7
R/L1, S/L2, T/L3 4 25-6 10 S/ (13.5-15)
15-1.7
U/T1, V/T2, W/T3 4 25-6 10 M49 (13.5-15)
15-1.7
4023 ) 4 4-6 10 WS (13.5-15)
15-1.7
B1, B2 25 25-4 10 M49 (13.5-15)
2.0-2.5
472 4-16 -
@ Ms@ (17.7-22.1)
15-1.7
R/L1, S/L2, T/L3 6 4-10 10 w4 S (13.5-15)
15-1.7
UIT1, V/T2, W/T3 6 4-10 10 w4 S (13.5-15)
23-25
4031 ) 10 25-16 18 s S (19.8-22)
15-1.7
Bl1, B2 25 25-4 10 Me S (13.5-15)
54-6.0
@ 6 *2 6-16*2 - Mé@ (47.8-53.1)
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, Recomm. Gauge Applicable Gauge Wllr_e S‘;‘,{’E}“g Terminal Screw | Tightening Torque
Model Terminal eng ¥ .
mm2 mm2 ——- Size and Shape N-m (Ibf-in)
15-1.7
R/L1, S/L2, T/L3 10 4-16 10 M4@ (13.5-15)
15-1.7
U/T1, V/T2, W/T3 6 25-10 10 M4@ (135-15)
23-25
4038 ) 16 4-25 18 s S (19.8-22)
15-1.7
Bl1, B2 4 25-6 10 M46 (13.5-15)
5.4-6.0
n 10 6-16 -
@ MG@ (47.8-53.1)
23-25
R/L1, S/L2, T/L3 16 4-25 18 MS9 (19.8-22)
23-25
U/TL, V/T2, W/T3 10 4-16 18 Ms@ (19.8-22)
23-25
4044 - +1,42 16 6-25 18 ms (19.8 - 22)
15-1.7
BI, B2 6 4-10 10 w4 (135 - 15)
5.4-6.0
10 6-16 -
@ wie B (47.8-53.1)
e <25 mm?
23-25
19.8-22
R/L1, S/L2, T/L3 25 6-35 18 M5 e (35 > <)
. mm-< =
4.1-45
(36 - 40)
23-25
U/TI, V/T2, W/T3 16 4-25 18 s S (19.8-22)
e <25 mm?
4060 23-25
19.8-22
L4142 25 6-35 18 MS@ ;5 2<)
. mme+- =
41-45
(36 - 40)
15-1.7
B1, B2 10 25-16 10 M49 (13.5-15)
5.4-6.0
10 6-16 -
@ ws B (47.8-53.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.
*2  If you turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm?2 (copper wire).

a Electrical Installation

€ Main Circuit Terminal and Motor Wiring

This section outlines the various steps, precautions, and checkpoints for wiring the main circuit terminals and
motor terminals.
WARNING! Fire Hazard. Do not connect main power supply wiring to drive motor terminals U/T1, V/T2, and W/T3. Connect

main power supply wiring to main circuit input terminals R/L1, S/L2, and T/L3. Incorrect wiring can cause serious injury or death
from fire.

WARNING! Sudden Movement Hazard. Make sure that you align the phase order for the drive and motor when you connect the
motor to drive output terminals U/T1, V/T2, and W/T3. If the phase order is incorrect, it can cause the motor to run in reverse. If
the motor accidentally runs in reverse, it can cause serious injury or death.

NOTICE: Do not connect phase-advancing capacitors, LC/RC noise filters, or leakage breakers (RCM/RCD) to the motor
circuit. If you connect these devices to the output circuits, it can cause damage to the drive and connected equipment.

B Cable Length Between Drive and Motor

When the wiring between the drive and the motor is too long, voltage drop along the motor cable can decrease
motor torque, usually at low frequency output. If you connect motors in parallel with long motor cable, this is also
a problem. Drive output current increases when the leakage current from the cable increases. An increase in
leakage current can cause overcurrent and decrease the precision of the current detection.
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Use the values in Table 3.3 to adjust the drive carrier frequency. For systems that have 100 m (328 ft) or longer
motor wiring, if you use metal conduits or isolated cables for each phase, it will increase stray capacitance.

Table 3.3 Carrier Frequency against Cable Length Between Drive and Motor

Wiring Distance Between the Drive 50 m (164 ft) Maximum 100 m (328 ft) Maximum More than 100 m (328 ft)
and Motor
Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less
Note:

*To set the carrier frequency in a drive that is operating more than one motor, calculate the cable length as the total distance of wiring to
all connected motors.

« If the length of the wire between the drive and an induction motor is longer than 100 m (328 ft), set 41-02 = 0/ V/f].
* The maximum cable length between the drive and a PM motor is 100 m (328 ft).

«If the cable length between the drive and the motor is too long when A1-02 = 6 [AOLV/PM] or 8 [EZOLV], change the setting to 471-02
=5 [OLV/PM].

* When you connect to a PM motor, it can be necessary to adjust the overcurrent detection. Refer to L8-27: Overcurrent Detection Gain
on page 732 for more information.

B Ground Wiring

Follow the precautions to wire the ground for one drive or a series of drives.

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire complies with technical standards and local
safety regulations. The EN 61800-5-1:2007 standard specifies that you must wire the power supply to automatically de-energize
when the protective ground wire disconnects. If you turn on the internal EMC filter, the leakage current of the drive will be more
than 3.5 mA. Use the closed-loop crimp terminal to connect a protective ground wire that has a minimum cross-sectional area of
10 mm?2 (copper wire). If you do not obey the standards and regulations, it can cause serious injury or death.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply of drive models BxxxE, 2xxxE, and 4xxxE to
comply with the EMC Directive before you turn on the EMC filter or if there is high resistance grounding. If you turn ON the EMC
filter, but you do not ground the neutral point, it can cause serious injury or death.

WARNING! Electrical Shock Hazard. Use a ground wire that complies with technical standards on electrical equipment and use
the minimum length of ground wire. Incorrect equipment grounding can cause serious injury or death from dangerous electrical
potentials on the equipment chassis.

WARNING! Electrical Shock Hazard.
Correctly ground the ground terminals. Obey federal and local electrical wiring codes for correct grounding methods. The
maximum grounding resistance is
* 200 V class: ground to 100 Q or less
* 400 V class: ground to 10 Q or less
If you touch electrical equipment that is not grounded, it can cause serious injury or death.

Note:

*Only use the drive grounding wire to ground the drive. Do not share the ground wire with other devices such as welding machines or
large-current electrical equipment. Incorrect equipment grounding can cause drive or equipment malfunction from electrical
interference.

* To connect more than one drive to the same grounding circuit, follow the instructions in the instruction manual. Incorrect equipment
grounding can cause drive or equipment malfunction from electrical interference.

When you connect more than one drive, refer to Figure 3.24. Do not loop the grounding wire.

Figure 3.24 Wiring More than One Drive

B Wiring the Main Circuit Terminal Block

WARNING! Electrical Shock Hazard. Before you wire the main circuit terminals, make sure that MCCB and MC are OFF. If you
touch electrical equipment when MCCB and MC are ON, it can cause serious injury or death.

B Main Circuit Configuration

The figures in this section show the different schematics of the drive main circuit. The connections change when
the drive capacity changes. The DC power supply for the main circuit also supplies power to the control circuit.
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3.3 Main Circuit Wiring

Note:
Drive models BOO1A to BO18A, 2001A to 2082A, and 4001A to 4060A do not have a built-in EMC filter.

WARNING! Fire Hazard. Do not connect a braking resistor to terminals +1 or -. Use terminals B1 and B2 for the braking resistor
connections. If you connect a braking resistor to the incorrect terminals, it can cause damage to the drive and braking circuit and
serious injury or death.

NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high DC voltage potential.
Incorrect wiring connections can cause damage to the drive.

Model Figure
B001 - B004 Figure 3.25
B006 - BO18 Figure 3.26
2001 - 2004, 4001 - 4004 Figure 3.27
2006 - 2082, 4005 - 4060 Figure 3.28
B1 B2

= T

p urm
U1 i I
N/L2@ N | L s
[©)] ©
\ EMC filter |
E ©
L VEMC fiter switeh Control PC
Gate board |
board
Figure 3.25 Drive Main Circuit Configuration 1
B1 B2
T—T
+1 : : ‘
hs o U/T1
Lt " I 2
wae—— 7 \

\ EMC filter |

B0
= EMC filter switch Gate board H Control PC
board

Figure 3.26 Drive Main Circuit Configuration 2
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R/L1
S/L2
TIL3

©
EMC filter switch

Nw‘»
N

©U/m1

\ K O VIT2

oOWIT3

EMC filter |

Gate board

Control PC
board

Figure 3.27 Drive Main Circuit Configuration 3

+1 © : :

+2

R/L1 @
S/IL2 ©
TIL3 ©

Nw‘»
N

o U1
\ K % VIT2
| OW/T3

\ EMC filter

EMC filter switch

C Gate board| |

Control PC
board
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Figure 3.28 Drive Main Circuit Configuration 4
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3.4 Main Circuit Terminal Block Wiring Procedure

3.4 Main Circuit Terminal Block Wiring Procedure

DANGER! 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, measure 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.

€ Wire to the Main Circuit Terminal Block

Wire to the main circuit terminal block correctly as specified by the instructions in the manual.
Read these instructions before wiring the terminal block.

B Notes on Wiring the Main Circuit Terminal Block

Read these notes before you wire the main circuit terminal block.

WARNING! Fire Hazard. Remove the insulation from the connection wires to the wire stripping lengths shown in the manual. If
the stripping length is incorrect, the connection can cause a fire.

WARNING! Fire Hazard. Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect
connections can cause death or serious injury from fire.

WARNING! Fire Hazard. If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not twist
the stranded wire too much. Incorrect connections can cause death or serious injury from fire.

NOTICE: If you use power tools to tighten the terminal screws, use a low speed setting (300 min-* (r/min) to 400 min-" (r/min)).
High speeds can cause damage to the terminal screws.

» Use UL-Listed, vinyl-coated insulated copper wires for operation with a continuous maximum permitted
temperature of 75 °C at 600 V.

* Remove all unwanted objects that are near the terminal block connections.

* Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory
drive performance.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire
stripping length to fit the wire with insulation in the plastic housing.

» Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be
necessary to wire the screw clamp terminal. Use applicable tools as specified by the recommended conditions in
the product manual.

* Wire gauges on the drive you are replacing may not match the wire gauge ranges on your new drive. Refer to
the drive manuals for correct wire sizes.

* Do not tighten the terminal screws at an angle of 5 degrees or more. Failure to obey can cause damage to the
terminal screws.
If you damage a terminal screw, contact Yaskawa or your nearest sales representative.

{
a Electrical Installation

Q)

J

| Uyy
e S
L1 SIL2 T3

Figure 3.29 Permitted Angle
* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When you tighten slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Make sure
that you align the end of the straight-edge screwdriver with the screw groove.

==
==

Figure 3.30 Tightening Slotted Screws
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» After you connect the wires to the terminal block, lightly pull on the wires to make sure that they do not come

out of the terminals.

* Do not let strain on the wiring cause damage. Use a strain relief near the wiring to release the tension. Refer to
Figure 3.31 for an example.

A - Cable clamp

Q@@

b oL

®)

Figure 3.31 Strain Relief Example

Table 3.4 Recommended Wiring Tools

Bit Torque Driver Model Torque Wrench
Sé:irzegv Screw Shape Wire Gauge Adapter ) q . ) q i
Model Manufacturer (Tightening Torque) | (Tightening Torque)
TSD-M 1,2NM
M3 e - Bit SE-BIT-SL 0,5X3,0-70 | PHOENIX CONTACT (03-12Nm
(2.7 - 10.6 Ibfin))
TSD-M 3NM
M4 e - Bit SF-BIT-SL 1,0X4,0-70 | PHOENIX CONTACT (12-3.0N'm
(10.6 - 26.6 1bf'in))
<25 mm2 TSD-M 3NM
"y 1.2-3.0N'm
(AWG 10) ( :
M5 *1 e Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT | (10:0 - 206 Ibfin))
>30 mm? 4.1-45Nm
(AWG 8) (36.3 - 39.8 Ibfin) *2 *3
(5) . 5-9N-m
M6 - Bit SF-BIT-HEX 5-50 PHOENIX CONTACT N
(WAF: 5 mm) (443 -79.7 Ibfin) *2 *3

*1

*3  Use a torque wrench that can apply this torque measurement range.

B Remove IP20 Terminal Protective Cover

These drives have IP20 terminal protective covers. Remove the covers for the application.

When you wire drive models 2042, 2056, 4031, 4038, 4044, and 4060, select the correct tools for the wire gauge.
*2  Use 6.35 mm (0.25 in) bit socket holder.

Model

Terminal R/L1, S/L2

, TIL3

Termin

al -

2042
4031, 4038

2056, 2070, 2082
4044, 4060
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1. Put a slotted screwdriver blade into the slit to push the hook of the IP20 terminal protective cover.

YN
A/U

A - Slotted screwdriver C - IP20 terminal protective cover
B - Slit

Figure 3.32 Put the Screwdriver Blade into the Slit
2. Push up the screwdriver to release the IP20 terminal protective cover.

A - IP20 terminal protective cover

Figure 3.33 Release IP20 terminal protective cover
3. Remove IP20 terminal protective cover.

a Electrical Installation

Figure 3.34 Remove IP20 Terminal Protective Cover

B Main Circuit Terminal Block Wiring Procedure

When terminals R/L1, S/L2, T/L3, and terminal - have IP20 terminal protective covers, remove the cover on the
terminal where you will wire.

1. Put wires with prepared ends into the main circuit terminal block.

Look through the opening in the drive case to make sure that you correctly installed the wires into the
terminal block.
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3.4 Main Circuit Terminal Block Wiring Procedure

WARNING! Fire Hazard. Remove the insulation from the connection wires to the wire stripping lengths shown in the
manual. Make sure that all of the wire strands are in the connection. If wire stripping length is too short, it can pinch

the covering into the terminal block. If wire stripping length is too long, it can close the circuit. Incorrect stripping
lengths can cause serious injury or death from fire.

Figure 3.35 Install the Electrical Wire
Note:

There is a jumper between terminals +1 and +2. Remove the jumper, then wire to terminals +1 and +2.
2. Tighten the screws to the specified torque.

Figure 3.36 Tighten Terminal Block Screws
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3.5 Control Circuit Wiring

This section gives information about how to correctly wire the control circuit.

€ Control Circuit Connection Diagram

Wire the drive control circuit as shown in Figure 3.37.

Drive
Control Circuit J*1 A
| I
) ' O Jumper switch S5
Forward RUN/Stop Lt Ell &@ ”””” ' Analog monitor voltage/
Reverse RUN/Stop | | Isz _ EeL on current sefection [V]
D
External Fault ' ISS &:@ 2 U E
D o
Fault Reset L 184 &@ V | |OFF
Multi-Step Speed 1 |
Multi-Function Reference 1 (Main/Aux switch) | S5 &i@ DIP switch S2
-
Digital Input Multi-Step Speed Ly I Termination resistor
(Default Setting) | |Reference 2 L S6 &i@ ON/OFF [OFF]
Jog Reference L DIP switch S1
Selection ! S7 &i@ A2 voltage/current
o I selection [1]
L SN Option connector
el
DC 24 V Power supply | J
Output 24 V, —
Maximum 150 mA +24V
D . ) Multi-Function Digital Output:
Pulse train input Shield ground terminal MA AC 250 V. Maximum 1 A
) RP Master speed reference pulse train 1 B DC 30V, Maximum 1 A
D (Maximum 32 kHz) Minimum load DC 5 V, 10 mA
- +V Frequency setting power supply *4 (reference value)
T q y g p pply alie
0-10V o 10.5 V (Maximum 20 mA) [Default setting: Fault]
Q -~ f—t—9A1 MFAI1
2kQ (K
Frequency P [Default setting: Frequency Reference]
Bias : D 0-10V (20 kQ)
requenc o
setting Y 4-20mA |, Ll A2 MFAI 2 *5 — P, Multi-Function Photocoupler Output 1%6
potentometr ¥ [Default setting: Adds the Frequency Reference] }Zi< c1()| (BC48YV, Maximum 50 mA
o 0-10V (20 gg) q Y | =~ '+ |[Default setting: During run]
n 4-20 mA (250 Q)/0 - 20 mA (250 Q) — ﬂ Multi-Function Photocoupler Output 26 : c
| ac }z:{ c2(y| (DC 48V, Maximum 50 mA s
. H \‘ 1 — |——~71¢ | [Default setting: Frequency (Speed) Agree 1] ©
2%g =
ov 3
DC 24 V Control | | 7]
Power Input T ; £
24V 700 mA { 4 F;iDcrzf',\{f’?,wfe,r,s,uf)ﬂy,',nﬂt ,,,,,, 8
-t ! Termination resistor | =
MEMOBUS V! U e | ©
RS-485 J/ ; : ] D- i ﬁ]:_j,: (120 Q,‘ 12 W) ! i . ﬁ
Maximum 115.2 kbps L | DIP switch S2 *o ! IMP ) Pulse train output:
» D‘\‘bl : ! ?ﬂo-szmz(zkm
afe Disable | i < ina-
Safety }S,Z, o input *10 : 1 i [Default setting: Output frequency]
switch P ! |
s Do 1 ! 3
i / | | et dell il |
Oper ‘ rvov ¢ ! STy R
Open 5 A T A A S S | . @, )
Safety _§ Multi-Function
controller @ Analog Monitor Output *11 *12
* 0-10 V/4 - 20 mA (250 Q)
DR [Default setting: Output frequency]

Safety Electronic
D

evice Monitor output =rindicates shielded cable.

“Zindicates shielded twisted-pair cable.
(© indicates main circuit terminal.
O indicates control circuit terminal.

_ZZIZIZZIz-zz-zzz-zz-z-z-zConnectto Multi-Function Photocoupler Output

Figure 3.37 Control Circuit Connection Diagram
*1  Connect a 24 V power supply to terminals PS-AC to operate the control circuit while the main circuit power supply is OFF.
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*2

*3

*4

*5
*6

*7
*8

*9
*10

*11
*12

To set the MFDI power supply (Sinking/Sourcing Mode or internal/external power supply), install or remove a jumper between
terminals SC-SP or SC-SN depending on the application.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SP-SN. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

* Sinking Mode, Internal power supply: Install the jumper to close the circuit between terminals SC-SP.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SC-SN. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

* Sourcing Mode, Internal power supply: Install the jumper to close the circuit between terminals SC-SN.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SC-SP. If you close the circuits between
terminals SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

» External power supply: Remove the jumper from the MFDI terminals. It is not necessary to close the circuit between terminals SC-
SP and terminals SC-SN.

WARNING! Electrical Shock Hazard. When you connect the shield wire of the control circuit wiring to the protective
ground terminal, do not connect the protective ground wire. If you connect the shield wire and the protective ground wire
to the protective grounding terminal, it may not comply with the technical standards and local safety regulations and can
cause serious injury or death.

The maximum output current capacity for terminal +V on the control circuit is 20 mA.

NOTICE: Damage to Equipment. Do not install a jumper between terminals +V and AC. A closed circuit between these
terminals will cause damage to the drive.

DIP switch S1 sets terminal A2 for voltage or current input. The default setting for S1 is current input (“I” side).
Do not ground the control circuit terminals AC or connect them to the drive chassis.

NOTICE: Do not ground the AC control circuit terminals and only connect the AC terminals according to the product
instructions. If you connect the AC terminals incorrectly, it can cause damage to the drive.

Do not connect terminals PS and AC inversely. If you connect the wires to the incorrect terminals, it will cause damage to the drive.
Set DIP switch S2 to the ON position to enable the termination resistor in the last drive when you use MEMOBUS/Modbus
communications.

To use the internal power supply with the Safe Disable input, use sourcing mode.

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

Jumper S5 sets terminal AM for voltage or current output. The default setting for S5 is voltage output (“V” side).

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

€ Control Circuit Terminal Block Functions

Hx-xx parameters set functions for the multi-function input and output terminals.

WARNING! Sudden Movement Hazard. Correctly wire and test all control circuits to make sure that the control circuits operate
correctly. If you use a drive that has incorrect control circuit wiring or operation, it can cause death or serious injury.

WARNING! Sudden Movement Hazard. Check the I/O signals and the external sequences for the drive before you set the
Application Preset function. When you set the Application Preset function (A1-06 # 0), it changes the I/O terminal functions for
the drive and it can cause equipment to operate unusually. This can cause serious injury or death.

NOTICE: Damage to Equipment. Do not energize and de-energize the drive more frequently than one time each 30 minutes. If
you frequently energize and de-energize the drive, it can cause drive failure.

B Input Terminals

Refer to Table 3.5 for a list of input terminals and functions.

90

YASKAWA SIEPC71061753C GA500 Technical Manual



3.5 Control Circuit Wiring

Table 3.5 Multi-function Input Terminals

Type Terminal Name (Default) Function (Signal Level)
s MEDI selection 1 « Photocoupler
(ON: Forward run, OFF: Stop) « 24V,6mA
S2 MEDI selection 2 ¥0te:t the MFDI ly (Sinking/Sourcing Mod
) ) o set the power supply (Sinking/Sourcing Mode or
(ON: Reverse run OFF: Stop) internal/external power supply), install or remove a jumper
. between terminals SC-SP or SC-SN depending on the application.
$3 MFDI selection 3 * Sinking Mode, Internal power supply: Install the jumper to close
(External fault (N.O.)) the circuit between terminals SC-SP.
MEDI sclection 4 NOTICE: Damage to Equipment. Do not
54 close the circuit between terminals SC-SN. If
(Fault reset) . . ;
you close the circuits between terminals SC-
s MFDI selection 5 SP and terminals SC-SN at the same time, it
(Multi-step speed reference 1) will cause damage to the drive.
: * Sourcing Mode, Internal power supply: Install the jumper to
S6 MFDI_ selection 6 close the circuit between terminals SC-SN.
MEFEDI (Multi-step speed reference 2) .
NOTICE: Damage to Equipment. Do not
close the circuit between terminals SC-SP. If
you close the circuits between terminals SC-
< MEDI selection 7 S,'/Dl and terminals SC-%N at the same time, it
(Jog command) will cause damage to the drive.

* External power supply: Remove the jumper from the MFDI
terminals. It is not necessary to close the circuit between
terminals SC-SP and terminals SC-SN.

SN MEDI power supply 0 V MFDI power supply, 24 V (maximum 150 mA)

e MEFDI selection common NOTICE: Damage to Equipment. Do not close
the circuit between terminals SP-SN. If you close
the circuits between terminals SC-SP and

SP MFDI power supply +24 Vdc terminals SC-SN at the same time, it will cause
damage to the drive.

H1 Safe Disable input 1 Remove the jumper between terminals H1-HC and H2-HC to use the
Safe Disable input.

* 24V,6 mA
¢ ON: Normal operation
H2 Safe Disable input 2 ¢ OFF: Coasting motor
Safe Disable Input . Intcrnal. 1rlnpcdancc 4.7 kQ
¢ OFF Minimum OFF time of 3 ms.
Safe Disable function common

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

* Response frequency: 0 to 32 kHz
.. * Hlevel duty: 30% to 70%
Master frequency reference pulse train input
RP ¢ Hlevel voltage: 3.5 Vto 13.2V
(Master frequency reference)
¢ L level voltage: 0.0 V t0 0.8 V
* Input impedance: 3 kQ
+V Power supply for frequency setting 10.5 V (allowable current 20 mA maximum)
Master Frequency Al MFAI1 Voltage input
Reference (Master frequency reference) e 0Vto10 V/100% (input impedance: 20 kQ)
Voltage input or current input
Use DIP switch S1 and H3-09 [Terminal A2 Signal Level Select] to
A2 MFAI2 select the input.
(Combined to terminal A1) * 0Vto10V/100% (input impedance: 20 kQ)
* 4 mA to 20 mA/100%, 0 mA to 20 mA/100% (input impedance:
250 Q)
AC Frequency reference common oV

B Output Terminals

Refer to Table 3.6 and Table 3.7 for a list of Output terminals and functions.

YASKAWA SIEPC71061753C GA500 Technical Manual

91

a Electrical Installation



3.5 Control Circuit Wiring

Table 3.6 Control Circuit Output Terminals

Type Terminal Name (Default) Function (Signal Level)
N.O. output
MA
(Fault) * Relay output
* 30Vdc, 10mAtol A
Digital Outputs N.C. output ¢ 1P mAto
MB (Fault) e 250Vac,10mAtol A
¢ Minimum load: 5V, 10 mA (Reference value)
MC Digital output common
Pl Multi-function photocoupler output 1
Cl (During RUN)
Multi-function Photocoupler * Photocoupler output
Outputs P2 . . * 48V,2mA to 50 mA
Multi-function photocoupler output 2
o) (Speed agree 1)

Table 3.7 Control Circuit Monitor Output Terminals

Type Terminal Name (Default) Function (Signal Level)
MP Pulse train output 32 kHz (maximum)
(Output frequency) Refer to “Pulse Train Output” (page 98) for more information.
Select voltage or current output.
* 0Vto10V/0% to 100%
Monitor Output AM Analog monitor output * 4 mA to 20 mA (Receiver recommended impedance: 250 Q)
(Output frequency) Note:
Use jumper S5 and H4-07 [Terminal AM Signal Level Select] to set the
signal type.
AC Monitor common ov

B External Power Supply Input Terminals

Refer to Table 3.8 for a list of the functions of the external power supply input terminals.

Table 3.8 External Power Supply Input Terminals

Type Terminal Name (Default)
. Supplies backup power to the drive control circuit, keypad, and option board.
PS External 24 V power supply input
External Power Supply Input 21.6 VDC to 26.4 VDC, 700 mA
Terminals
AC External 24 V power supply ground [0V

Alarm Display When You Use External 24 V Power Supply

When you use an external 24 V power supply, the drive detects an alarm as shown in Table 3.9 if you set 02-23
[External 24V Powerloss Detection] and 02-26 [Alarm Display at Ext. 24V Power] for the main circuit power
supply. Set the alarm display as necessary.

Power supply
Drive

DC 24V

ower supply input
p! pply Inpi PS

e

Table 3.9 Power Supply and Alarm Display

02-23 02-26
Main Circuit Power Supply | External 24 V Power Supply [External 24V Powerloss [Alarm Display at Ext. 24V Alarm Display
Detection] Power]
ON ON - - -
ON OFF 0 [Disabled] - -
1 [Enabled] - L24v [Loss of External Power 24
Supply]
OFF ON - 0 [Disabled] “Ready” LED light flashes
quickly
- 1 [Enabled] EP24v [External Power 24V
Supply/
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Operation When Using External 24 V Power Supply

To operate the drive, de-energize the main circuit power supply and connect an external 24 V power supply to
terminals PS-AC.

Function Operation Solution

Keypad The keypad operates the same as when the main circuit power supply
is ON. The drive will not detect oPr [Keypad Connection Fault].

Data Log The data log function operates the same as when the main circuit
power supply is ON.

The operation is different for different drive software versions. */

Communications by Communication Option | Communication operates the same as when the main circuit power

or MEMOBUS/Modbus Communication supply is ON. -
Terminals
MFAI MFALI operates the same as when the main circuit power supply is
ON. B
MFAO MFAO operates the same as when the main circuit power supply is _
ON.
MFDI MEFDI does not operate when the main circuit power supply of the Connect the external 24 V power supply to MFDI
drive is OFF. selection common terminal (SC). *2
MFDO MFDO operates the same as when the main circuit power supply is
Multi-Function Photocoupler Output ON.
Fault Relay Output Terminal The operations of MFDO terminals and fault relay output terminals -

set for H2-xx = E, 10E [Fault] are different for different drive
software versions. *3

Pulse Train Input Pulse train input operates the same as when the main circuit power _
supply is ON.
Pulse train output Pulse train output operates the same as when the main circuit power _
supply is ON.
*1  When you use an external 24 V power supply, the operation of the data log function is different for different drive software versions.

On drives with software versions PRG: 01015 and later, you can continue the data log function.
Note:

The “PRG” column on the nameplate on the right side of the drive identifies the software version. You can also use U/-25
[SoftwareNumber FLASH] to identify the software version.

*2  When you use MFDI and a Digital Input option (DI-A3), wire the terminals as shown in Wiring MFDI Terminals on page 93.
*3  When you use an external 24 V power supply, the operation of the MFDO terminals are different for different drive software
versions.

Note:

The “PRG” column on the nameplate on the right side of the drive identifies the software version. You can also use U/-25
[SoftwareNumber FLASH] to identify the software version.

* Drive software versions PRG: 01013 and later
When the main circuit power supply of the drive turns off, and you remove the cause of a fault and do a fault reset from the
keypad, the fault relay output terminals and the MFDO terminals set for H2-xx = E, 10E [Fault] will change status.

* Drive software versions PRG: 01012 and earlier
When the main circuit power supply of the drive turns off, remove the cause of a fault and do a fault reset from the keypad. The
fault relay output terminals and the MFDO terminals set for H2-xx = E, 10E [Fault] will keep the same status as before the main
circuit power supply of the drive turned off. The fault code shown on the keypad will disappear.

Wiring MFDI Terminals

If you de-energize the main circuit power supply, the MFDI terminals will not operate, even when you connect an
external 24 V power supply to terminals PS-AC. When you set N.O. functions to HI1-xx [MFDI Function Select],
MFDI terminals always de-activate. When you set N.C. functions, MFDI terminals always activate. Connect the
external 24 V power supply to the MFDI selection common terminal (SC). Refer to Figure 3.38 for more
information.
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S6

B
|

S7

=t |

b

¢SN

ot |

H= |

%SC
. !
A2V
\ —

A - External power supply

24V

|

}_éSC

- ‘ 24V
A 24V|gp

}7

Figure 3.38 Wiring MFDI Terminals

B Serial Communication Terminals

Refer to Table 3.10 for a list of serial communication terminals and functions.

Table 3.10 Serial Communication Terminals

Function (Signal Level)

Type Terminal Terminal Name
D+ Communication MEMOBUS/Modbus communications
input/output (+) Use an RS-485 cable to connect the drive. « RS-485
Note: * MEMOBUS/Modbus communication protocol
Modbus Communication D- Communication Set DIP switch S2 to ON to enable the « Maximum 115.2 kbps
output (-) termination resistor in the last drive in a
MEMOBUS/Modbus network.
AC Shield ground ov

4 Control Circuit Terminal Configuration

The control circuit terminals are in the positions shown in Figure 3.39.

A - Terminal block (TB2)

-

\
5 MP RP AC D+ D- P1 C1 P2 C2
SEEEEEEE
NARARARIRARARI =
C77AM AC A1 A2 +V H1 H2 HC
SEEEEEEE A
RRARA NARARARA \
PS S1 S2 S3 S4 S5 S6 S7 SN SC SP MA MB MC
SEEEEEEEEEE
NN N RARARARARANINA =
/

B - Terminal block (TB1-1)

Figure 3.39 Control Circuit Terminal Arrangement

C - Terminal block (TB1-2)
D - Terminal block (TB1-3)

B Control Circuit Wire Gauges and Tightening Torques

Use the tables in this section to select the correct wires. Use shielded wire to wire the control circuit terminal
block. Use crimp ferrules on the wire ends to make the wiring procedure easier and more reliable.
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Table 3.11 Control Circuit Wire Gauges and Tightening Torques

Bare Wire Crimp Ferrule
Terminal Block Terminal Recomm. Gauge Applicable Gauge Recomm. Gauge Applicable Gauge
mm? (AWG) mm2 (AWG) mm2 (AWG) mm2 (AWG)
TBI-1 PS, S1-S7, SN, SC, SP
Stranded wire
TBI-2 AM, AC, Al, A2, +V, H1, H2, HC 025-1.0
0.75 (24-17) 0.5 0.25-0.5
MP, RP, AC, D+, D-, P1, C1, P2, (18) Solid wire (20) (24 - 20)
TB1-3 C2 0.25-1.5
(24 -16)
TB2 MA, MB, MC

Crimp Ferrules

Attach an insulated sleeve when you use crimp ferrules. Refer to Table 3.12 for the recommended external
dimensions and model numbers of crimp ferrules.

Use the CRIMPFOX 6, a crimping tool made by PHOENIX CONTACT.

¢d1£ ]j:iﬁdz

Tl |

L

Figure 3.40 External Dimensions of Crimp Ferrules

Table 3.12 Crimp Ferrule Models and Sizes

Wire Gauge
Model L (mm L1 (mm d1 (mm d2 (mm
mm? (AWG) (mm) (mm) 9d1 (mm) ¢d2 (mm)
0.25 (24) Al 0.25-6 YE 10.5 6.0 0.8 2.0
A1 0.25-6 BU
0.34 (22) Al 0.34-6 TQ 10.5 6.0 0.8 2.0
Al 0.5-6 WH
0.5 (20) 12.0 6.0 1.1 2.5
Al 0.5-6 OG
A1 0.75-6 GY
0.75 (18) 12.0 6.0 13 2.8
Al 0.75-6 WH
Al 1-6 RD
1.0(17) 12.0 6.0 15 3.0
Al 1-6 YE

€ Wiring the Control Circuit Terminal
WARNING! Electrical Shock Hazard. 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.

NOTICE: Do not let wire shields touch other signal lines or equipment. Insulate the wire shields with electrical tape or shrink
tubing. If you do not insulate the wire shields, it can cause a short circuit and damage the drive.

Note:
*Use a Class 2 power supply to connect external power to the control terminals. If the power supply for peripheral devices is incorrect, it
can cause a decrease in drive performance.

a Electrical Installation

* Connect the shield of shielded cable to the applicable ground terminal. Incorrect equipment grounding can cause drive or equipment
malfunction from electrical interference.

« Isolate wiring for contact output terminals MA, MB, MC, P1, C1, P2, and C2 from other control circuit wiring. Incorrect wiring
procedures can cause the drive and connected equipment to malfunction and cause the drive to trip.

*Isolate control circuit wiring from main circuit wiring (terminals R/L1, S/L2, T/L3, L/L1, N/L2, B1, B2, U/T1, V/T2, W/T3, -, +1, +2)
and other high-power wiring. If control circuit wiring is adjacent to main circuit wiring, it can cause incorrect operation of the drive
and equipment from electrical interference.

Wire the grounding terminal and main circuit terminals, then wire the control circuit terminals.

1. Remove the front cover from the drive.
You must remove the keypad to move Jumper S5.
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Figure 3.41 Remove the Front Cover
2. Refer to the figure and wire the control circuit.

Use a slotted screwdriver with a blade width of 2.5 mm (0.1 in) or less and thickness of 0.4 mm (0.01 in) or
less.

WARNING! Fire Hazard. Tighten all terminal screws to the correct tightening torque. Connections that are too loose or
too tight can cause incorrect operation and damage to the drive. Incorrect connections can also cause death or
serious injury from fire.

Note:
*Use shielded, twisted-pair wires and ground the shield to the ground terminal of the drive. Incorrect equipment grounding
can cause drive or equipment malfunction from electrical interference.

*Do not use control circuit wiring that is longer than 50 m (164 ft) to supply the analog frequency reference from a remote
source. If the control circuit wiring is too long, it can cause unsatisfactory system performance.

A - Wire with a crimp ferrule attached, or C - When you do not use crimp ferrules, remove
unsoldered wire with the core wires lightly approximately 5.5 mm (0.21 in) of the covering
twisted at the end of the wire.

B - Pull back the shielding and lightly twist the end
with your fingers to keep the ends from fraying.

Figure 3.42 Wiring Procedure for the Control Circuit

Note:
«|t is easier to wire TB1-1 first, then TB1-2, then TB1-3.

*Do not solder the core wire. Soldered wiring connections can become loose and cause the drive to malfunction.

*Refer to Figure 3.43 for information to prepare terminal ends of the shielded wire.

*Prepare the wire ends of shielded twisted-pair wires as shown in Figure 3.43 to use an analog reference from an external
frequency setting potentiometer to set the frequency. Connect the shield to the ground terminal @ of the drive.

/
.

C

A - Connect the shield to the ground terminal of the C - Insulate with electrical tape or shrink tubing.
drive.

B - Sheath
Figure 3.43 Prepare the Ends of Shielded Wire
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3. Install the front cover.

If you moved Jumper S5, attach the keypad before you attach the front cover.
If you did not move Jumper S5, attach the front cover.

Make sure that you do not pinch wires or signal lines between the front cover and the drive before you
reattach the cover.

Figure 3.44 Install the Front Cover

€ Switches and Jumpers on the Terminal Board

The terminal board has switches to adapt the drive I/Os to the external control signals as shown in Figure 3.45.
Set the switches to select the functions for each terminal.

3 A
| ON
18I
\% OFF
oo
Figure 3.45 Locations of Switches
Table 3.13 1/O Terminals and Switches Functions
Position Switch Terminal Function Default
A Jumper switch S5 AM Sets the output method for terminal AM (voltage or current). V (voltage output)
DIP switch S1 A2 Sets the input method for terminal A2 (voltage or current). I (current input)
B DIP switch S2 gxl{anbilrf;t?élfrglsi:gss the MEMOBUS/Modbus communications OFF
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3.6 Control I/O Connections

This section gives information about the settings for the listed control circuit I/O signals.

* MFDI (terminals S1 to S7)

* Pulse train output (terminal MP)

* MFAI (terminal A2)

MFAO (terminal AM)

MEMOBUS/Modbus communications (terminals D+, D-, AC)

€ Set Sinking Mode/Sourcing Mode

Close the circuit between terminals SC-SP and SC-SN to set the sinking mode/sourcing mode and the internal/
external power supply for the MFDI terminals. The default setting for the drive is internal power supply sinking
mode.

NOTICE: Damage to Equipment. Do not close the circuit between terminals SP-SN. If you close the circuits between terminals
SC-SP and terminals SC-SN at the same time, it will cause damage to the drive.

Mode Internal Power Supply (Terminal SN-SP) External 24 V power supply
~ H=( — =K
S7 S7

I —

| |
Sinking Mode ‘ %4& K:, ‘ #Z4S ti\:,

(NPN) SN SN
—= T CP

SC l SC
| 24V — | 24V

SP 24 Vdc power L SP
‘ ‘ — supply output ‘ —
86 | — | —
q 1 r 1 -
—~ H=( H=
S7
e . - — -
- #= [ #=
Sourcing Mode | [

(PNP) i SN ¢SN

/L 24V
SP | 24 Vdc power | SP
N \ — supply output —

€ Pulse Train Output

You can use pulse train monitor output terminal MP for sourcing mode or for sinking mode.

* Use for sourcing mode
The load impedance changes the voltage level of the pulse train output signal.

Load Impedance Output Voltage
Ri(k) Vur(V)
1.5 kQ or more 5 Vor more
4.0 kQ or more 8 Vor more
10 kQ or more 10 Vor more

Note:
Use the formula in Figure 3.46 to calculate the necessary load resistance (k) to increase output voltage Vivp(V).
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MP

Ve

RL=Vmp x2/(12 - Viwp)

AC

A - Load Impedance

Figure 3.46 Wiring to Use Pulse Train Output in Sourcing Mode
* Use in sinking mode
The external power supply changes the voltage level of the pulse train output signal. Keep the voltage from an
external source between 10.8 Vdc to 16.5 Vdc. Adjust the load impedance to keep the current at 16 mA or
lower.

External Power Supply (V) Load Impedance (k) Sinking current (mA)

10.8 Vdc to 16.5 Vdc 1.0 kQ or more 16 mA maximum

A - External power supply C - Sinking current
B - Load Impedance

Figure 3.47 Wiring to Use Pulse Train Output in Sinking Mode

€ Set the Input Signal for the MFAI Terminal A2

Use terminal A2 to input a voltage or a current signal. Set the signal type as shown in Table 3.14.

em (W] [
<_

Figure 3.48 Location of DIP Switch S1
Table 3.14 MFAI Terminal A2 Signal Settings

DIP Switch Settings Parameter
Terminal Input Signal
Switch Setting No. Signal Level
. 1 2: 4 mA to 20 mA/0% to 100% (input impedance: 250 Q)
Current input . .
(Default) 3: 0 mA to 20 mA/0% to 100% (input impedance: 250 Q)
A2 S1 H3-09
. 0: 0V to 10 V/0% to 100% (with zero limit) (input impedance: 20 k)
Voltage input \% . BN .
1: 0 V to 10 V/0% to 100% (without zero limit) (input impedance: 20 kQ)

Note:
Use tweezers or a jig with a tip width of approximately 0.8 mm (0.03 in) to set DIP switches.

YASKAWA SIEPC71061753C GA500 Technical Manual 99

a Electrical Installation



3.6 Control I/O Connections

€ Set the Output Signal for the MFAO Terminal AM

Set the signal type for terminal AM to voltage or current output. Use jumper S5 and H4-07 [Terminal AM Signal
Level Select] to set the signal type.

Figure 3.49 Location of Jumper Switch S5

Parameter
Terminal Types of Output Signals Jumper S5
No. Signal Level
Voltage output RN 0:0Vto0 10V
(Default) G3QI0 |AM ' °
AM ¥A H4-07
Current output @) AM 2:4 mA to 20 mA

€ Switch ON Termination Resistor for MEMOBUS/Modbus Communications

When the drive is the last slave in a MEMOBUS/Modbus communications, set DIP switch S2 to the ON position.
This drive has a built-in termination resistor for the RS-485 interface.

ON

+—>
Qo [(W[] m

(@]

M

m

Figure 3.50 Location of DIP Switch S2
Table 3.15 MEMOBUS/Modbus Communications Termination Resistor Setting

DIP switch S2 Description
ON The built-in termination resistor is ON.
OFF (Default) The built-in termination resistor is OFF.
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3.7 Connect the Drive to a PC

The drive has a mini-B type USB port.

You can use a USB cable (USB 2.0, type: A - mini-B) to connect the drive to a type-A USB port on a PC. After
you connect the drive to the PC, you can use Yaskawa DriveWizard software to monitor drive performance and
manage parameter settings.

J

D
N g,
@ QL | oW '
9 ©) 1O
A-PC C - USB 2.0, type A - mini-B cable
B - Type-A connector D - Mini-B type connector

Figure 3.51 Connect to a PC (USB)
Yaskawa recommends that you use a USB cable with connectors connected with shielded wires.

Type-A miniB
VBUS |1 1| VBUS
USBD+ |2 2| USBD+
USBD- W USBD-
GND |4 5 GND
SHELL SHELL

SHIELD

Figure 3.52 Recommended USB Cable
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3.8 External Interlock

For applications that will have unwanted effects on the system if the drive stops, make an interlock between
MFDO terminals set to H2-xx = E [MFDO Function Selection = Fault] and H2-xx = 6 [Drive Ready].

€ Drive ready

When the drive is operating or is prepared to accept a Run command, the MFDO terminal to which Drive Ready
[H2-xx = 6] is set will activate.

In these conditions, Drive Ready is OFF and the drive ignores Run commands:

* The drive is de-energized

During a fault

There is problem with the control power supply

There is a parameter setting error that will not let the drive run, although a Run command is entered
An overvoltage or undervoltage fault occurs when the Run command is entered

The drive is in Programming Mode.

€ Interlock Circuit Example

Refer to Figure 3.53 for an example of how two drives that run one application use the Drive Ready and Fault
output signals to interlock with the controller.

Terminal Output Signal Parameter Settings for Output Signal
MA, MB, MC Fault H2-01=E
P1-C1 Drive ready H2-02=6

RUN s
SN
SC
SP

Drive 1 Controller (Upper)
MA | Fault 3
MB Relay SA
Fault Maximum l—’;» Fault 1
MC 250 Vac =

@
P1(+) I

Maximum 48 Vdc

Relay E Flywheel diode

(Photocoupler 1)

Drive N ; -
Ready | ¥~ ‘ Drive Ready
C1(-)

)
[
[
[
(]
I
W]

> READY1
12

102

EH

Figure 3.53 Interlock Circuit Example

YASKAWA

Drive 2 Controller (Upper)
Relay SA
RUN S1 Fault Maximum t% Fault 2
SN 250 Vac >
sc Maximum 48 Vdc
SP p1(n| L Relay Flywheel diode K$ READY2
Drive 71, . | | Drive Ready i
Ready 1 1 (Photocoupler 1)
C1 (=)L 1.
[ [
L
READY1 READY2 Fault 1 Fault 2 Drive Ready
AN ~ Operation
circuit U
St
Drive Ready *;p RUN
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3.9 Braking Resistor Installation

A braking resistor or braking resistor unit (dynamic braking option) helps stop the motor quickly and smoothly
when there is high load inertia. If you try to decelerate a motor in less time than usual for a coast to stop, the
motor will rotate faster than the synchronous speed that aligns with the set frequency. This will cause the motor to
become an induction generator. The inertia energy of the motor and regenerate to the drive and charge the drive
DC bus capacitor and increase the voltage. If the voltage is more than the overvoltage level, an ov [Overvoltage]
will occur. To prevent these overvoltage faults, a dynamic braking option is necessary.
WARNING!
Set L3-04 = 0 [Stall Prevention during Decel = Disabled] when you operate the drive with:

* aregenerative converter

* regenerative unit

* braking resistor

* braking resistor unit.
If you set the parameter incorrectly, the drive can decelerate for too long and cause serious injury or death.

NOTICE: Damage to Equipment. Before you connect a dynamic braking option to the drive, make sure that qualified personnel
read and obey the Braking Unit and Braking Resistor Unit Installation Manual (TOBPC72060001). If you do not read and obey
the manual or if personnel are not qualified, it can cause damage to the drive and braking circuit.

Note:
* Select the correct braking circuit size to dissipate the power that is necessary to decelerate the load in the correct time. Before you run
the drive, make sure that the braking circuit can dissipate the energy for the set deceleration time.

*To install a dynamic braking option, set L8-01 = 0 [3% ERF DB Resistor Protection = Disabled)].

WARNING! Fire Hazard. Do not connect a braking resistor to terminals +1 or -. Use terminals B1 and B2 for the braking resistor
connections. If you connect a braking resistor to the incorrect terminals, it can cause damage to the drive and braking circuit and
serious injury or death.

NOTICE: Connect braking resistors to the drive as shown in the connection diagram examples. If you wire the braking circuits
incorrectly, it can cause damage to the drive or equipment.

To connect a Yaskawa ERF series braking resistor to the drive, set L8-01 = 1 [Enabled].

To use a non-ERF-type braking resistor, connect a thermal overload relay between the drive and the braking
resistor and set a circuit to turn OFF the drive power at the trip contacts of the thermal overload relay.

€ Install a Braking Resistor: ERF-Type

Connect the braking resistor to drive models B001 to BO18, 2001 to 2021, and 4001 to 4012 as shown in Figure
3.54.

When you use a braking resistor, set L8-01 = I [3% ERF DB Resistor Protection = Enabled] and set one of the
MFDO parameters H2-01 to H2-03 = D [MFDO Function Selection = Braking Resistor Fault]. Use a sequence to
turn OFF the power with a MFDO.

B1

a Electrical Installation

Drive Braking resistor

B2

Figure 3.54 Install an ERF-Type Braking Resistor

€ Install a Braking Resistor Unit: LKEB-Type

Connect the braking resistor unit as shown in Figure 3.55. To install a braking resistor unit, set L8-01 = 0 [3%
ERF DB Resistor Protection = Disabled].
This product has a built-in braking transistor.

To prevent overheating the braking resistor unit, set a sequence to de-energize the drive at the trip contacts of the
thermal overload relay.
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Braking resistor unit
(LKEB type)

B1

P 1
Drive ; Thermal
overload relay
B2 B 2

Figure 3.55 Install a Braking Resistor Unit: LKEB-Type

4 Dynamic Braking Option Overload Protection

To prevent overheating the dynamic braking option, set a sequence to de-energize the drive at the trip contacts of
the thermal overload relay.

RCM/RCD
(MCCB) MC
R—=x
200/400V S—=x © S/L2
T—x O TIL3

Drive

[4
[4

Braking resistor unit MC
(closes whﬁepithieiqmt overheats) THRX

12!
[
! TRX |!
| MC MA 1
T TRX -
,,,,,,,,,,,,,,,,,,,, =)
Fault relay

Figure 3.56 Power Supply Interrupt for Overheat Protection Example

WARNING! Fire Hazard. When you use a braking unit, use a thermal relay on the braking resistors and set a fault contact
output for the braking resistor unit to disconnect drive main power through an input contactor. Incorrect braking circuit protection
can cause the resistors to become too hot and cause serious injury or death.
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3.10 Drive Wiring Protection

€ Installing a Residual Current Monitoring/Detection (RCM/RCD)

When the drive output switches at high speeds, it causes high frequency leakage current. To prevent electrical
shock and fires caused by ground fault protection that is not sufficient, install an RCM/RCD.
Use a high frequency RCM/RCD at the power input side of the drive and make sure that each drive has a
minimum cumulative sensitivity amperage of 30 mA. The specialized breaker detects only the leakage current
from frequency bands that are dangerous to humans.
If a device does not have protection against high frequencies, high frequency leakage currents can cause the
device to malfunction. If you have a malfunction on a device that is not protected, decrease the carrier frequency
of the drive, switch to a better breaker, or use an RCM/RCD with a minimum cumulative sensitivity amperage of
200 mA for each drive.
These conditions can have an effect on leakage current:
* Drive capacity
* Carrier frequency
» Wiring distance and types of motor cables
* EMI/RFI filter
To prevent damage and injury to personnel and drives, use a high-frequency RCM/RCD that is rated for AC and
DC power supplies.

Note:

Yaskawa recommends these RCMs/RCDs, which are designed to operate with high frequencies:
» Mitsubishi Electric Corporation, NV series

*Schneider Electric, NS series

You can use a molded-case circuit breaker (MCCB) as a replacement for an RCM/RCD that is upstream in the
power supply system.

€ Installing a Molded-Case Circuit Breaker (MCCB) or Residual Current Monitor/
Device (RCM/RCD)

Install a molded-case circuit breaker (MCCB) or a residual current monitor/device (RCM/RCD) for line
protection between the power supply and main circuit power supply input terminals R/L1, S/L.2, and T/L3. The
MCCB or RCM/RCD gives overload protection and also prevent damage to the main circuit and the devices that
are wired to the main circuit.

Use the information in this section to select the correct MCCB or RCM/RCD and to safely connect the device.
* The capacity of the MCCB or RCM/RCD must be 1.5 to 2 times the rated output current of the drive. Use an

MCCB or RCM/RCD as an alternative to overheat protection (150% for one minute at the rated output current) n
to prevent drive faults.

* When you connect more than one drive or the drive and other device to an MCCB or RCM/RCD, refer to Figure
3.57, use a magnetic contactor (MC), and set a sequence that de-energizes the drive when it outputs errors.

Electrical Installation

MCCB MC RIL1
~ S, T sl2
= o T3
A MC g

A - Power supply B - Drive

Figure 3.57 Connect an MCCB

WARNING! Electrical Shock Hazard. Use an MCCB, RCM/RCD, or Magnetic Contactor (MC) to de-energize the drive before
you wire the main circuit terminal. If the main circuit terminal is energized during wiring, it will cause serious injury or death.
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3.11  Dynamic Braking Option, Motor Protection

4 Install an Electromagnetic Contactor (MC) at the Input Side of the Drive

You can use an MC as an alternative to a molded case circuit breaker (MCCB) when:

* The protective functions of the drive have been triggered

* An emergency stop occurred, and the sequence de-energizes the drive.

If an MC on the input side of the drive (primary side) stops the drive, regenerative braking will not operate, and
the drive will coast to stop.

NOTICE: When you connect electromagnetic switches or magnetic contactors to the output motor circuits, make sure that you
sequence them correctly. If the output motor circuit sequence is incorrect, it can cause damage to the drive.

NOTICE: Damage to Equipment. Do not energize and de-energize the drive more frequently than one time each 30 minutes. If
you frequently energize and de-energize the drive, it can cause drive failure.

Note:
* When machinery must not restart after recovery from a momentary power loss that occurred during run, install an MC at the input side
of the drive and set a sequence that does not automatically set the Run command to ON after recovery of power.

* When it is necessary to stop momentary power loss, for example to maintain a circuit that has momentary power loss, use a delayed-
release MC.

*Use an MC (magnetic contactor) to make sure that you can fully remove power to the drive when necessary. Wire the MC to open
when a fault output terminal is triggered.

B Protect the Braking Resistor/Braking Resistor Unit

Use an MC on the input side (primary side) to prevent damage to the braking resistor/braking resistor unit.

WARNING! Fire Hazard. When you use a braking unit, use a thermal relay on the braking resistors and set a fault contact
output for the braking resistor unit to disconnect drive main power through an input contactor. Incorrect braking circuit protection
can cause the resistors to become too hot and cause serious injury or death.

€ Installing a Thermal Overload Relay on the Drive Output

A thermal overload relay disconnects the power line to the motor during a motor overload condition to prevent
damage to the motor.

Install a thermal overload relay between the drive and motor in these conditions:

* When you operate more than one motor with one drive

* When you operate the motor directly from the power line with a power line bypass

When you operate one motor with one drive, it is not necessary to install a thermal overload relay. The drive has
electronic motor overload protection in the drive software.

Note:
* When you install a thermal overload relay, set parameter L/-01 = 0 [Motor Overload (oL1) Protection = Disabled].

*Set up a sequence that will trip an external fault (coast to stop) for the contacts of the thermal overload relay.

B General Precautions When Using Thermal Overload Relays

When you use a motor thermal overload relay on the drive output to prevent nuisance trips and overheating of the
motor at low speeds, be sure to think about these application precautions:

* Operation of a low speed motor

* When you operate more than one motor with one drive

* Length of the motor cables

* Nuisance tripping because of high drive carrier frequency

Operation of a Low Speed Motor

Usually, you use thermal overload relays on general-purpose motors (standard motors). When a drive drives a
general-purpose motor, the motor current is approximately 5% to 10% more than with a commercial power
supply. When a motor with a shaft-driven fan operates at low speeds, the cooling capacity decreases. This can
cause the motor to overheat when the load current is in the motor rated value. Enable the electronic thermal
protection in the drive when possible to prevent this problem.

The electronic thermal overload function uses the relation between the speed and heat characteristics in the
variable speed control range to simulate the cooling ability of general-purpose motors and forced-vented motors to
prevent damage to the motor.
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When You Operate More than One Motor with One Drive
To disable the overload protection function of the electronic thermal protector of the drive, set L1-01 = 0 [Motor
Overload (oL1) Protection = Disabled].

Note:

If you operate more than one motor from one drive, you cannot use the electronic thermal protection of the drive.

Length of the Motor Cables

If you use long motor cables with a high carrier frequency, the increased leakage current can cause nuisance
tripping of the thermal relay. To prevent this, decrease the carrier frequency or increase the tripping level of the
thermal overload relay.

Nuisance Tripping Because of High Drive Carrier Frequency

High carrier frequency PWM drives make current waveforms that can increase the temperature in overload relays.
It may be necessary to increase the trip level setting when encountering nuisance triggering of the relay.

WARNING! Fire Hazard. Before you increase the detection level of the thermal relay, make sure that a secondary problem is
not the cause of the overload. Make sure that you know the local codes for electrical wiring, then adjust the electrothermal
settings. Incorrect thermal relay adjustment and incorrect wiring can cause serious injury or death.
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3.12 Improve the Power Factor

€ Connect an AC Reactor or a DC Reactor

AC reactors and DC reactors decrease surges in current and improve the power factor on the input side of the
drive.

Connect an AC reactor or a DC reactor to the input side (primary side) in these conditions:

* To decrease harmonic current or improve the power factor of the power supply
* When there is switching of phase advancing capacitor
* With a large capacity power supply transformer (600 kVA or more).

Note:
*You can use an AC reactor and DC reactor together.

* When you connect a thyristor converter (for example, a DC drive) to the same power supply system, use an AC reactor.

* The main circuit terminal block for the drive and the terminal blocks for the AC and DC reactors come in different shapes. Correctly
prepare the ends of the wiring.

*Ground the AC and DC reactors (option) on the back of the mounting base. Remove all paint from the mounting surface of the control
panel.

B Connect an AC Reactor

c D
A B
S (o U~~~ X RILY
@0 i W| ~~|Z TL3
A - Power Supply C - AC reactor
B - MCCB D - Drive

Figure 3.58 AC Reactor Connection Example

B Connect a DC Reactor

When you install a DC reactor, remove the jumper between terminals +1 and +2. If you will not use a DC reactor,
do not remove the jumper. Refer to Figure 3.59 for an example of how to wire the DC reactor.

A
T~
T~
-y
D
A - Power Supply C - Drive
B - MCCB D - DC reactor

Figure 3.59 DC Reactor Connection Example
Note:
You cannot connect a DC reactor to drive models B001 to BO18.

For single-phase drives, an AC reactor has the same effect as a DC reactor. To improve the power factor on single-phase drives, install
an AC reactor on the drive input side.
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3.13 Prevent Switching Surge

4 Connect a Surge Protective Device

A surge protective device decreases the surge voltage generated when you switch an inductive load near the drive.
Inductive loads include:
* Magnetic contactors
* Electromagnetic relays
* Magnetic valves
* Solenoids
* Magnetic brakes.
Always use a surge protective device or diode with inductive loads.
Note:
Do not connect a surge protective device to the drive output side.
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3.14 Decrease Noise
Note:

The main circuit terminal block for the drive and the terminal blocks for the AC and DC reactors come in different shapes. Correctly
prepare the ends of the wiring.

€ Connect a Noise Filter to the Input Side (Primary Side)

High-speed switching makes noise in the drive output. This noise flows from the drive to the power supply, and
can have an effect on other equipment. Install a noise filter to the input side of the drive to decrease the quantity of
noise that flows to the power supply. A noise filter will also stop noise from entering the drive from the power
supply.

» Use a noise filter specially designed for drives.

* Install the noise filter as close as possible to the drive.

B c
A MccB
—X R
~_ 1
T S
N |
‘ T
MCCB
VSN
D
A - Power Supply C - Drive
B - Input side (primary side) noise filter D - Other controller

Figure 3.60 Example of Connecting the Noise Filter on the Input Side (Primary Side)
Note:

Drive models GA50CxxxxExx have built-in input noise filters. When you use these drives, make sure that the filter specifications align
with the application and applicable regulations. Refer to European Standards on page 162 for more information.

€ Connect a Noise Filter to the Output Side (Secondary Side)
A noise filter on the output side of the drive decreases inductive noise and radio frequency interference.
Figure 3.61 shows an example of noise filter wiring.

NOTICE: Do not connect phase-advancing capacitors, LC/RC noise filters, or leakage breakers (RCM/RCD) to the motor
circuit. If you connect these devices to the output circuits, it can cause damage to the drive and connected equipment.

A - Power supply C - Noise filter on output side (secondary side)
B - Drive D - Motor

Figure 3.61 Example of Connecting the Noise Filter on the Output Side (Secondary Side)
Note:
Glossary
*Radio frequency interference:

Electromagnetic waves radiated from the drive and cables make noise through the full radio bandwidth that can have an effect on
nearby devices.

*Inductive noise:
The noise from electromagnetic induction can have an effect on the signal line and can cause the controller to malfunction.
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B Prevent Inductive Noise

In addition to installing a noise filter, you can also run all wiring through a grounded metal conduit to decrease
inductive noise occurring at the output side. Put the cables a minimum of 30 cm (11.8 in) away from the signal
line to prevent induced noise. Ground the cables to metal conduits.

B
A

T~

T~/

N
A - Power supply E - Minimum of 30 cm (11.8 in) apart
B - Drive F - Controller
C - Shielded motor cable G - Signal line

D - Motor

Figure 3.62 Prevent Inductive Noise

B Decrease Radio Frequency Interference

The drive, input lines, and output lines generate radio frequency interference. Use noise filters on input and output
sides and install the drive in a steel box to decrease radio frequency interference.

Note:
Keep the cable between the drive and motor as short as possible.

B MCCB

A - Steel box E - Noise filter

B - Power supply F - Shielded motor cable
C - Noise filter G - Motor

D - Drive

Figure 3.63 Decrease Radio Frequency Interference
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3.15 Protect the Drive during Failures

€ Factory-Recommended Branch Circuit Protection for UL Listing

Use branch circuit protection to protect against short circuits and to maintain compliance with UL61800-5-1.
Yaskawa recommends connecting semiconductor protection fuses on the input side for branch circuit protection.
Refer to Single-Phase 200 V Class on page 112, Three-Phase 200 V Class on page 112, and Three-Phase 400 V
Class on page 113for more information.
WARNING! Electrical Shock Hazard. After the drive blows a fuse or trips an RCM/RCD, 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.
* 200 V Class
Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
31,000 RMS and not more than 240 Vac when there is a short circuit in the power supply.
* 400 V Class
Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
31,000 RMS and not more than 480 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part |
(CEC), and local codes.

B Single-Phase 200 V Class

Table 3.16 Factory-Recommended Branch Circuit Protection: Single-Phase 200 V Class

Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD CIassR:’t:dcc,:ir:eItFuse Model Fuse Rated Current
A A
B001 0.18 (1/6) 0.1 (1/6) 2 FWH-25A14F 25
B002 0.37 (1/4) 0.25 (1/4) 35 FWH-25A14F 25
B004 0.75 (3/4) 0.55 (1/2) 9 FWH-60B 60
B006 1.1(1.5) 1.1(1) 15 FWH-80B 80
B010 22(3) 1.5(2) 20 FWH-100B 100
B012 3.0(3) 22(3) 30 FWH-125B 125
BO18 - 4.0(5) 40 FWH-150B 150
B Three-Phase 200 V Class
Table 3.17 Factory-Recommended Branch Circuit Protection: Three-Phase 200 V Class
Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD CIassR‘:t:: (,:aur::e:tFuse Model Fuse RateAd Current
A
2001 0.18 (1/6) 0.1 (1/6) 3 FWH-25A14F 25
2002 0.37 (1/4) 0.25 (1/4) 35 FWH-25A14F 25
2004 0.75 (3/4) 0.55 (1/2) 6 FWH-25A14F 25
2006 1.1(1.5) 0.75 (1) 10 FWH-25A14F 25
2008 1.5(2) 1.1(1.5) 12 FWH-70B 70
2010 22(3) 1.5(2) 15 FWH-70B 70
2012 3.0 (4) 22(3) 20 FWH-70B 70
2018 4.0 (5) 3.0 (4) 30 FWH-90B 90
2021 5.5(7.5) 4.0 (5) 35 FWH-90B 90
2030 7.5 (10) 5.5(7.5) 50 FWH-100B 100
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Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) . Manufacturer: EATON/Bussmann
Drive Model Class J, CC, and T Fuse

P Fuse Rated Current

ND HD Rated Current Model A

A

2042 11 (15) 7.5 (10) 70 FWH-150B 150

2056 15 (20) 11 (15) 90 FWH-200B 200

2070 18.5 (25) 15 (20) 110 FWH-200B 200

2082 22 (30) 18.5 (25) 125 FWH-225A 225

B Three-Phase 400 V Class
Table 3.18 Factory-Recommended Branch Circuit Protection: Three-Phase 400 V Class

Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD CIassR:t:; E:Z:fe::use Model Fuse Rat:d Current
A
4001 0.37 (1/2) 0.37 (1/2) 3 FWH-40B 40
4002 0.75 (1) 0.55 (3/4) 35 FWH-40B 40
4004 15(Q2) 1.1(Q2) 7 FWH-50B 50
4005 2203) 1.53) 9 FWH-70B 70
4007 3.0 (4) 22(3) 12 FWH-70B 70
4009 4.0 (5) 3.0 (4) 15 FWH-90B 90
4012 5.5(7.5) 4.0 (5 20 FWH-90B 90
4018 7.5 (10) 5.5(10) 30 FWH-80B 80
4023 11.0 (15) 7.5 (10) 40 FWH-100B 100
4031 15.0 (20) 11.0 (15) 50 FWH-125B 125
4038 18.5 (25) 15.0 (20) 60 FWH-175B 175
4044 22.0 (30) 18.5 (25) 70 FWH-200B 200
4060 30.0 (40) 22.0 (30) 100 FWH-200B 200
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3.16 Wiring Checklist

Wire the drive, examine these items, then do a test run.

Table 3.19 Power Supply Voltage

Checked No. Item to Check
1 The power supply voltage must be in the input voltage specification range of the drive.
Table 3.20 Main Circuit Wiring
Checked No. Item to Check
1 * Put the power supply through a molded-case circuit breaker (MCCB) before it gets to the drive input.
« Connect an applicable MCCB.
2 Correctly wire the power supply to drive terminals R/L1, S/L2, and T/L3, or L/L1 and N/L2.
3 Correctly wire the drive and motor together.
The motor lines and drive output terminals U/T1, V/T2, and W/T3 must align to make the correct phase order.
Note:
If the phase order is incorrect, the drive will rotate in the opposite direction.
4 Use 600 V heat resistant indoor PVC wire for the power supply and motor lines.
Note:
Wire gauge recommendations assume use of 600 V class 2 heat-resistant indoor PVC wire.
5 Use the correct wire gauges for the main circuit.
Note:
* When the wiring distance between the drive and the motor is long, use this formula for the voltage drop in the wire:
Motor rated voltage (V) x 0.02 > 3 x wire resistance (Q/km) x wiring distance (m) x motor rated current (A) x 10-3
* When the cable between the drive and motor is longer than 50 m (164 ft), use parameter C6-02 [Carrier Frequency Selection] to
decrease the carrier frequency.
6 Correctly ground the drive.
7 Tighten the main circuit and grounding terminal screws of the drive to a correct tightening torque.
8 ‘When operating more than one motor from one drive, set up overload protection circuits.
C
oL1 @
olL2 @
A - Power Supply C - oL1, oL2: Thermal overload relay
B - Drive
Note:
Set H1-03 = 25 [Terminal S3 Function Selection = External Fault (NC-Always-Coast)].
9 ‘When you use a braking resistor or a braking resistor unit, install an electromagnetic contactor (MC).
Correctly install the resistor and make sure that overload protection uses the MC to shut off the power supply.
10 Make sure you did not install phase advancing capacitors, input noise filters, or ELCBs, GFCIs, RCM/RCDs on the output side of the drive.
Table 3.21 Control Circuit Wiring
Checked No. Item to Check
1 Use twisted-pair cables for all drive control circuit wiring.
2 . . .. .
Ground the shields of shielded wiring to the ground terminal @
3 For 3-Wire sequence, set parameters for MFDI terminals and wire control circuits.
4 Correctly install any options.
5 Examine the drive for other wiring errors.
Only use a multimeter to check wiring.
6 Tighten the control circuit terminal screws of the drive to a correct tightening torque.
7 Pick up all wire clippings.
8 Make sure that none of the wires on the terminal block touch other terminals or connections.
9 Make sure that you isolate the control circuit wiring from main circuit wiring in the control panel or in a duct.
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Checked No. Item to Check
10 Make sure that control circuit wiring is not longer than 50 m (164 ft).
11 Make sure that Safe Disable input wiring is not longer than 30 m (98 ft).
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3.17 Motor Application Precautions

€ Precautions for Existing Standard Motors

B Low-Speed Range

When a drive operates a standard motor, it will lose more power compared to operating the motor with a
commercial power supply. In the low speed range, the temperature of the motor increases quickly because the
motor cannot decrease its temperature when the speed decreases. In these conditions, decrease the load torque of
the motor in the low-speed range. Figure 3.64 shows the permitted load characteristics for a Yaskawa standard
motor. When 100% continuous torque is necessary at low speeds, use a motor designed to operate with a drive.

Torque (%)
100 ‘
90 —
80 —
70 — 1
60 — i
50 — !
i
60 Frequency (Hz)
A - 25% ED (or 15 min) C - 60% ED (or 40 min)
B - 40% ED (or 20 min) D - Continuous operation

Figure 3.64 Permitted Load Characteristics for a Yaskawa Standard Motors

B Insulation Withstand Voltage
Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V
or particularly long wiring distances. Use an insulated drive motor.

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.

B High-Speed Operation

If you operate a motor more than its rated speed, you can have problems with the motor bearing durability and
dynamic balance of the machine. Contact the motor or machine manufacturer.

B Torque Characteristics

When you operate a motor with a drive, the torque characteristics are different than when you operate the motor
directly from line power. Make sure that you know about the load torque characteristics for your application.

B Vibration

Vibrations could occur in the these conditions:

* Resonance with the natural frequency of machinery
Use caution if you add a variable-speed drive to applications that operate the motor from line power at a
constant speed. If resonance occurs, install shock-absorbing rubber around the base of the motor and enable the
Jump frequency control.

* The motor is not balanced
Use caution if the motor speed is more than the rated motor speed.

* Subsynchronous resonance
Subsynchronous resonance can occur with long motor shafts and in applications such as turbines, blowers, and
fans with high inertia loads.
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B Audible Noise

The audible noise of the motor changes when the carrier frequency setting changes. When you use a high carrier
frequency, audible noise from the motor is equivalent to the motor noise generated when you operate from line
power. If you operate at speeds that are more than the rated rotation speed, the unwanted motor noise increases.

€ Precaution When You Use IE3 Premium Efficiency Motors

IE3 motors have different motor characteristics from IE1 and other motors. Set the parameters as specified by the
motor characteristics. If you have a momentary power loss, and the drive detects oC [Overcurrent] or ov
[Overvoltage] during speed search after it restores power, set these parameters:

* b3-03 [Speed Search Deceleration Time] = default value x 2

* L2-03 [Minimum Baseblock Time] = default value x 2

* L2-04 [Powerloss V/f Recovery Ramp Time] = default value x 2

€ Precautions for PM Motors

» Contact Yaskawa or your nearest sales representative to use a non-Yaskawa PM motor.

* You cannot operate a PM motor from a commercial power supply. If you must operate from a commercial
power supply, use an induction motor.

* You cannot operate more than one PM motor from one drive. Use an induction motor and a variable-speed
control drive.

* In OLV/PM, the motor can operate in the reverse direction for 1/2 turn (electrical angle) at start up.

* The quantity of generated starting torque changes when the control method and motor type change. Verify the
starting torque, permitted load characteristics, impact load tolerance, and speed control range before you set up
the motor with the drive. Contact Yaskawa or your nearest sales representative to use a motor that does not meet
these specifications.

* In OLV/PM control, braking torque is always 125% or less when operating between 20% and 100% speed. A
braking resistor unit will not change the value. Braking torque is 50% or less when operating at 20% speed or
less.

* When you use a holding brake in OLV/PM control, release the brake before you start the motor. Failure to set
the correct timing can cause a decrease in speed. Do not use these configurations in applications with heavy
loads, for example conveyors or elevators.

* To restart a coasting motor that is rotating faster than 120 Hz, first use the Short Circuit Braking function to stop
the motor. A special braking resistor unit is necessary for Short Circuit Braking. Contact Yaskawa or your
nearest sales representative for more information.

To restart a coasting motor that is rotating slower than 120 Hz, use the Speed Search function.
If the motor cable is long, use Short Circuit Braking to stop the motor.

Note:

The Short Circuit Braking function uses the drive to forcefully cause a short across the motor wires to stop the motor before it has time
to coast to a stop.

a Electrical Installation

* You can also use EZOLV to operate synchronous reluctance motors (SynRM). Contact Yaskawa or your nearest
sales representative for more information.

* If oC [Overcurrent], STPo [Motor Step-Out Detected], or LSo [Low Speed Motor Step-Out] occur during
restart, try Speed Search again and use the Short Circuit Braking function when you start to adjust the motor.

€ Precautions for Specialized Motors

B Pole Change Motors

The rated current of pole change motors is different than standard motors. Check the maximum current of the
motor before you select a drive. Always stop the motor before you switch between the number of motor poles. If
you change the number of poles while the motor is rotating, the overvoltage from regeneration or the overcurrent
protection circuitry will make the motor coast to stop.

B Submersible Motors

The rated current of a submersible motor is more than the rated current of a standard motor. Use a sufficiently
large motor cable that will not let voltage drop decrease the maximum torque level.
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3.17 Motor Application Precautions

B Explosion-Proof Motors

You must test the motor and the drive together for explosion-proof certification. You must also test existing
installations of explosion-proof motors. The drive is not designed for explosion-proof areas. Install the drive in a
safe location.

The encoder used with pressure-resistant explosion-proof motors is intrinsically safe. When wiring between the
drive and encoder, always connect through a specialized pulse coupler.

B Geared Motors

The continuous speed range is different for different lubricating methods and manufacturers. For oil lubrication,
continuous operation in the low-speed range can cause burnout. Contact the manufacturer for more information
about applications where operating at more than the rated frequency is necessary.

B Single-Phase Motors

Variable speed drives are not designed to operate with single-phase motors. The drive is for use with three-phase
motors only. If you use capacitors to start the motor, it can cause a high frequency current to flow to the capacitors
and can damage the capacitors. A split-phase start or a repulsion start can burn out the starter coils because the
internal centrifugal switch is not activated.

B Motors with Brakes

If you use a drive to operate a motor that has a brake connected to the output side, low voltage levels can cause
the brake to possibly not release at start. Use a motor with a brake that has a dedicated source of power for the
brake. Connect the brake power supply to the power supply side of the drive. Motors with built-in brakes make
noise when operating at low speeds.

€ Notes on the Power Transmission Mechanism

For power transmission machinery that uses oil to lubricate gearboxes, transmissions, or reduction gears, make
sure that you use precaution if you operate the machinery continuously at low speed. Oil does not lubricate the
system as well at low speeds. If you operate at frequencies higher than the rated frequency, it can cause problems
with the power transmission mechanism. These problems include audible noise, decreased service life, and
decreased durability.
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4.1 Section Safety

4.1 Section Safety

ADANGER

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, measure 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.

AWARNING

Electrical Shock Hazard

Do not operate the drive when covers are missing. Replace covers and shields before you
operate the drive. Use the drive only as specified by the instructions.

Some figures in this section include drives without covers or safety shields to more clearly show the inside of the
drive. If covers or safety shields are missing from the drive, 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.

Sudden Movement Hazard

When you use a mechanical holding brake with the drive in a lifting application, you must close
the brake if an input terminal triggers the Baseblock command to stop drive output.

If you enter the baseblock command, the motor will suddenly coast and the load will slip, which can cause
serious injury or death.

When you use the drive in a lifting application, you must also install external safety circuitry.
The drive does not have protection against accidental load drops in lifting applications. Install
electrical and/or mechanical safety circuit mechanisms that are isolated from the drive circuitry.

If you do not use external safety circuitry, the drive could drop the load and cause serious injury or death.
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4.2 Overview of Keypad Components and Functions

4.2 Overview of Keypad Components and Functions

‘ Front view ‘ ‘ Back view ‘

=

Figure 4.1 Keypad

Table 4.1 Keypad Components and Functions

Symbol Name Function

Pass-through point to connect a USB cable to the drive to support the DriveWizard PC tool and the DriveWizard Mobile App.

A USB Terminal Pass-through Uses a USB cable (USB standard 2.0, type A - mini-B) to connect the drive to a PC, Android smartphone, or tablet.

Starts the drive in LOCAL Mode.
RUN Key Starts the operation in Auto-Tuning Mode.

B .
GRUN Note:

Before you use the keypad to operate the motor, push lotizi2 on the keypad to set the drive to LOCAL Mode.

Stops drive operation.

Note:
STOP Key
C o ©sToP L .
@sTOP Uses a stop-priority circuit. Push to stop the motor. This will also apply when a Run command (REMOTE Mode) is
. . ©STOP .
active at an external Run command source. To disable priority, set 02-02 = 0 [STOP Key Function Selection =
Disabled].
Illuminated: The keypad controls the Run command (LOCAL Mode).
LO/RE LED OFF: The control circuit terminal or serial transmission device controls the Run command (REMOTE Mode).
Note:
D * LOCAL: Use the keypad to operate the drive. Use the keypad to enter Run/Stop commands and the frequency reference
command.
* REMOTE: Use the control circuit terminal or serial transmission to operate the drive. Use the frequency reference source
entered in /-01 and the Run command source selected in 57-02.
Illuminated: The drive detects a fault.
OFF: There are no drive faults or alarms.
ALM/ERR LED Flashing:
E 1 ¢ Alarm
* Operation Errors
* An Auto-Tuning error
Note:
The LED will illuminate to identify a fault if the drive detects a fault and an alarm at the same time.
Illuminated: The drive is operating or is ready for operation.
READY LED OFF:
* The drive detects a fault.
F ¢ There is no fault and the drive received a Run command, but the drive cannot run. For example, in Programming Mode.
Flashing: The drive is in S7o [Safe Torque OFF] condition.

Flashing quickly: The voltage of the main circuit power supply is not in the drive nameplate specifications, and the external 24 V
power supply is providing the only power to the drive.
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4.2 Overview of Keypad Components and Functions

Symbol Name Function
Illuminated: The drive is in normal operation.
OFF: The drive is stopped.
Flashing:
¢ The drive is decelerating to stop.
¢ The drive received a Run command with a frequency reference of 0 Hz, but the drive is not set for zero speed control
RUN LED Flashing quickly:
G ¢ The drive received a Run command from the MFDI terminals while in LOCAL Mode and it switched to REMOTE Mode.
* The drive received a Run command from the MFDI terminals when the drive is not in Drive Mode.
* The drive received a Fast Stop command.
* The safety function shut off the drive output.
©sToP . - -
* You pushed on the keypad while the drive is operating in REMOTE Mode.
¢ The drive is energized with an active Run command and b/-17 = 0 [Run Command at Power Up = Disregard Existing RUN
Command].
Left Arrow Key Moves the cursor to the left.
Up Arrow Key/Down Arrow [+ Moves to a different screen.
Key * Selects parameter numbers and increments or decrements setting values.
) (A (V)
Right Arrow Key (RESET) |+ Moves the cursor to the right.
* Resets the drive to clear a fault.
ENTER Key « Enters parameter values and settings.
* Selects each mode, parameter, and set value.
ESC Key * Goes back to the previous screen.
I ESC * Push and hold to go back to the frequency reference screen (the initial screen).
J LED Display Shows parameters, errors, and other data.
Switches drive control for the Run command and frequency reference between the keypad (LOCAL) and an external source
(REMOTE).
LO/RE Selection K Note: , ‘ , o -
K ¢ ecuon ey * The LOCAL/REMOTE Selection Key continuously stays enabled after the drive stops in Drive Mode. If the application
LO/RE must not switch from REMOTE to LOCAL because it will have a negative effect on system performance, set 02-0/ = 0
[LO/RE Key Function Selection = Disabled] to disable lotsi2 X
* The drive will not switch between LOCAL and REMOTE when it is receiving a Run command from an external source.
REV LED Illuminated: The drive received a Reverse run command.
L n
REV
DWEZ LED [lluminated: The drive is In DriveWorksEZ operation.
M ]
DWEZ
N RJ-45 Connector t(l:q(;ndnreistes to the drive. Use an RJ-45 8-pin straight UTP CATSe extension cable to install the keypad in a different location than

WARNING! Sudden Movement Hazard. If you change the control source when b1-07 = 1 [LOCAL/REMOTE Run Selection =
Accept Existing RUN Command], the drive can start suddenly. Before you change the control source, remove all personnel from
the area around the drive, motor, and load. Sudden starts can cause serious injury or death.

Drive models GA50Axxxxxxxx-xxxxLx ship from the factory with a blank cover instead of a keypad. To set
parameters on these models, connect an optional keypad or engineering tool to one of the connection ports shown
in Figure 4.2.

122

A

<5

NS

Figure 4.2 Blank Cover
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Table 4.2 Blank Cover Components and Functions

Symbol Name Function

Pass-through point to connect a USB cable to the drive to support the DriveWizard PC tool and the DriveWizard Mobile App.

A USB Terminal Pass-through Uses a USB cable (USB standard 2.0, type A - mini-B) to connect the drive to a PC, Android smartphone, or tablet.

B RJ-45 Connector Pass-through | Connects to the drive. Use an RJ-45 8-pin straight UTP CAT5e extension cable to use the keypad option to program the drive.

€ Indicator flashing statuses
Refer to Figure 4.3 for the difference between “flashing” and “flashing quickly”.

1s R
. ON . ON
Flashing — | |
ON ON ON ON
Flashing
quickly

Figure 4.3 About indicator flashing statuses

Drive Output Frequency

i " RUN | ! ' RUN !
/= during Zt(;p I‘ 1 STOP ¢ STOP
z, 1 1 | |
Frequency Setting QHzT i | | o
RUN LED | oFF | ON Flashing]  OFF [Fiashing OFF |

Figure 4.4 Relation between RUN indicator and Drive Operation
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4.2 Overview of Keypad Components and Functions

€ Keypad Mode and Menu Displays

Drive energized
(RUN LED illuminated)
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Figure 4.5 Keypad Functions and Display Levels
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4.3 Set up the Drive with General-Purpose Setup Mode

4.3  Set up the Drive with General-Purpose Setup Mode

Drive parameters are in letter groups from A to U. Setup Mode m contains only the most frequently
used parameters to help you set up the drive more easily.

V7, V7,
B — - W — . — W —
|
AY) 4V AV, 4V
B — - E —  — W - B

«\Y7,
< -

Figure 4.6 Parameters in General-Purpose Setup Mode
Table 4.3 shows the parameters available in Setup Mode. To access parameters not shown in the Setup Mode, use

the m menu.

Table 4.3 Parameters in General-Purpose Setup Mode

User Parameter Parameter Name
A2-01 Al1-02 Control Method Selection
A2-02 b1-01 Frequency Reference Selection 1
A2-03 b1-02 Run Command Selection 1
A2-04 b1-03 Stopping Method Selection
A2-05 C1-01 Acceleration Time 1
A2-06 C1-02 Deceleration Time 1
A2-07 C6-01 Normal / Heavy Duty Selection
A2-08 C6-02 Carrier Frequency Selection
A2-09 d1-01 Reference 1
A2-10 d1-02 Reference 2
A2-11 d1-03 Reference 3
A2-12 d1-04 Reference 4
A2-13 d1-17 Jog Reference
A2-14 E1-01 Input AC Supply Voltage
A2-15 E1-03 V/f Pattern Selection
A2-16 E1-04 Maximum Output Frequency
A2-17 E1-05 Maximum Output Voltage
A2-18 E1-06 Base Frequency
A2-19 E1-09 Minimum Output Frequency
A2-20 E1-13 Base Voltage
A2-21 E2-01 Motor Rated Current (FLA)
A2-22 E2-04 Motor Pole Count
A2-23 E2-11 Motor Rated Power
A2-24 H4-02 Terminal AM Analog Output Gain
A2-25 L1-01 Motor Overload (oL1) Protection
A2-26 L3-04 Stall Prevention during Decel
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4.3 Set up the Drive with General-Purpose Setup Mode

Note:
* When you change 41-02 [Control Mode Selection], the settings of some parameters automatically change.

* This manual also shows parameters that are not in Setup Mode. Use m menu to set the parameters not shown in the Setup
Mode.

* Display parameters change when the 41-06 [Application Preset] setting changes.
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4.4 Drive Mode and Programming Mode

44  Drive Mode and Programming Mode

The keypad display of this drive has two modes: Drive Mode and Programming Mode.

* Drive Mode
Use this mode to operate the drive. These operations are available:

— Monitor operation statuses (for example, output frequency, output current, and output voltage)

— Set the parameters that you can change while the drive is operating (for example, d/-01 to dI1-17). Refer to
Parameter Details on page 481 for more information.

* Programming Mode
Parameter Setting Mode These operations are available:

— Examine and set the parameters that are not at default settings (Verify Mode)
— See and set the basic parameters necessary for the drive operation (Setup Mode)
— See and set all parameters (Parameter Setting Mode)

— Automatically set motor parameters (Auto-Tuning Mode)

Table 4.4 gives information about the functions you can access when you push s

Note:

Set b1-08 [Run Command Select in PRG Mode] to accept or reject the Run command from an external source when in Programming
Mode.
*Set b1-08 = 0 [Disregard RUN while Programming] 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 prevent changes from Drive Mode to Programming Mode.

Table 4.4 Overview of the Modes

Mode LED Display |Description Description Ref.
Frequency You can set and monitor frequency references.
reference Note:
Y ote:
display

You can change what is shown on the keypad when you energize the drive. Use 0/-02 [Monitor
Selection at Power-up] to set the items. When 47-02 = 6 [Control Method Selection = AOLV/PM], -
the display unit is %.

m 100% = Maximum Output Frequency

Monitor display | The keypad shows Ux-xx [Monitor].

Output voltage | You can monitor the output voltage reference.

is . . 355
display Set 01-01 [User Monitor Selection] to change the item shown on this screen.

Drive Mode

(Operation of
the motor and
monitoring of
operation
status)

Output current | You can monitor the output current.
display -

Output You can monitor the frequency output from the drive.
frequency -
display

Forward/reverse | T _ _
selection I LI I : Motor rotates in forward direction

I” L= LI Motor rotates in reverse direction
Note:

For applications where the motor must not rotate in reverse direction (for example, for fans and -
pumps), you can use b/-04 [Reverse Operation Selection] to prevent reverse rotation.

How to set reverse operation I~

- - -

Auto-Tuning The drive automatically calculates and sets the motor parameters. 143

Mode
144
145

Parameter You can see and set all parameters. 129

Programming Setting Mode
Mode
(Parameter Setup Mode Shows and sets basic parameters necessary for drive operation.

Settings) Note: 128
The parameters shown in the Setup Mode are different for different A7-06 [Application Preset] 142
settings.

Verify Menu Lists all parameters that are not at their default settings. 129
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4.4 Drive Mode and Programming Mode

@ Drive Mode

These operations are available in Drive Mode:
* Operate and stop the drive

Show the drive status monitors (for example, frequency reference, output frequency, output current, and output
voltage)

* Show the alarm content
* Show the alarm history
Note:

To operate the drive, select Drive Mode. You can switch to other modes when the drive stops, but the drive must be in Drive Mode to
start operation.

These steps show how to set the frequency reference source to LOCAL (keypad) and change the frequency
reference from 0 Hz to 6 Hz.

Y

N\ 4Y)
@ -~ O — - — EiE — . —
|

N\ 4 AV
L o — i — -+ — e - i —
|

. m

Note:

Figure 4.7 Frequency Reference Setting in Drive Mode

To prevent an incorrect setting, after you enter the frequency reference, you must push the ENTER key to change the frequency

reference. Set 02-05 = 1 [Home Mode Freq Ref Entry Mode = Immediate / MOP-style] to change the frequency reference value without
pushing the ENTER key.

4 Programming Mode

In Programming Mode, you can set parameters or do Auto-Tuning. This mode has 4 sub-modes for different
programming requirements:

* Verify Menu: Use this mode to examine and set the parameters that are not at default settings.

* Setup Mode: Use this mode to see and set the minimum parameters necessary for drive operation. Refer to
Verify and Set the Changed Parameters (Verify Menu) on page 129 for more information.

* Parameter Setting Mode: Use this mode to see and set all parameters.

Auto-Tuning Mode: Use this mode to automatically set the motor parameters necessary for each control
method.

B Setup Mode

In Setup Mode, you can see and set the minimum parameters necessary for drive operation. Refer to Figure 4.8 for
an example.
Note:
1. Refer to Set up the Drive with General-Purpose Setup Mode on page 125 and Automatic Parameter Settings Optimized for Specific
Applications (Application Presets) on page 142 for more information about Setup mode parameters.
2. Push AP FLand E to continue to the application selection screen. When you change the setting, it will optimize the parameter
for the application. The default setting is 0 [General-purpose].

3. To go back to the initial screen, push . To change another parameter in Setup Mode, push or @
Change b1-01 [Frequency Reference Selection 1] from 1 [Analog Input] to 0 [Keypad].
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4.4 Drive Mode and Programming Mode

\Y7, \Y7,

B — > W — - — i —

Lﬁ—»ﬂ.»m—ﬁ.—»m—»ﬂ

L AV) AV \‘VV,
i — ~ &7 - B - & —

Figure 4.8 Key operation examples in Setup Mode

€ Change Parameter Settings
Show the frequency reference screen in advance.

Note:

Push and hold to go back to the frequency reference screen from any screen.
Use these steps to change C/-01 [Acceleration Time 1] from 1.0 s (default) to 2.0 s.
\V7, Y7,

B — > W — - — i —

AV, 4V
L o — »m—»—»m—»%

L AV) AV \‘VV,
e — ~ &7 - B - © — E

Figure 4.9 Key Operation Examples for Parameter Settings

€ Verify and Set the Changed Parameters (Verify Menu)

Show the frequency reference screen.
Note:

Push and hold to return to frequency reference screen from any screen.

Use Verify mode to view all parameters that are not at default settings. This is Very useful when you replace a

drive. When there are no changes to parameter settings, the display shows 01 L. This lets you quickly access
and re-edit changed parameters. Figure 4.10 shows the procedure.
\Y7, AV 4V

B — > W — . — E —

L\vrﬂ» Av»
EEE — - -

Figure 4.10 Verify and Set the Changed Parameters
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4.4 Drive Mode and Programming Mode

€ How to Switch between LOCAL and REMOTE

LOCAL mode lets you use the keypad to input Run commands. REMOTE mode lets you use other sources than
the keypad to input Run commands.

WARNING! Sudden Movement Hazard. If you change the control source when b1-07 = 1 [LOCAL/REMOTE Run Selection =
Accept Existing RUN Command], the drive can start suddenly. Before you change the control source, remove all personnel from
the area around the drive, motor, and load. Sudden starts can cause serious injury or death.

D
You can use or MFDI functions (LOCAL/REMOTE Selection) to switch between LOCAL and
REMOTE.

Note:

E
1. illuminates while the drive is in LOCAL Mode.
2. While you are entering a Run command, you cannot switch between LOCAL and REMOTE.

B Use the LO/RE Selection Key on the Keypad to Switch between LOCAL and REMOTE

D
Each time you push @ , the mode switches between LOCAL and REMOTE. The LED illuminates in
LOCAL Mode.

4V, AV,
@ — Cr — Brt— Bk — Or

Figure 4.11 Use the LO/RE Selection Key to Switch between LOCAL and REMOTE

B Use MFDI Terminals (S1 to S7) to Switch between LOCAL and REMOTE

When you set Hl-xx = I [MFDI Function Selection = LOCAL/REMOTE Selection], you can activate/deactivate
the terminal to switch between LOCAL and REMOTE. Set H/-xx = I to disable the LO/RE key on the keypad.
For information about the MFDI functions, refer to the list in H1. Digital Inputs on page 625.
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4.5 Start-up Procedures

4.5  Start-up Procedures

This section gives the basic steps necessary to start up the drive.
Use the flowcharts in this section to find the most applicable start-up method for your application.
This section gives information about only the most basic settings.

Note:
Refer to the 41-06 section to use an Application Preset to set up the drive.

€ Flowchart A: Connect and Run the Motor with Minimal Setting Changes

Flowchart A shows a basic start-up sequence to connect and run a motor with a minimum of setting changes.
Settings can change when the application changes.

Use the drive default parameter settings for basic applications where high precision is not necessary.
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4.5 Start-up Procedures

Start

i

Installation and Wiring

i

Check before Energizing Drive

I

YAl

Check after Energizing Drive

\J I Y

l

Application Preset

YES

A1-06 used?

NO

[ Set A1-02 [Control Method Selection].

{

|

Set A1-06.

Set the basic parameters.

- Set b1-02 [Run Command Selection] and b1-01 [Frequency Reference Selection]

- Set parameter H1, H2, H3, H4, or H6 to I/O functions
- Set d1-xx when you use multi-step speed

- Set C1-xx and C2-xx for accel/decel time and S-curve characteristics

- Set C6-01 to Heavy duty or Normal duty

- Set L3-04 when you use braking resistors or braking transistors

Control Method Selection

Induction A1-02 =

motor

0: V/f Control
2: Open Loop Vector Control

PM motor

5: Open Loop Vector Control
for PM
6: PM Advanced Open Loop

Induction motor,

PM motor, and
Synchronous Reluctance
motor

8: EZ Open

132

Vector Control

To To
sub-chart sub-chart
A-1 A-2

Loop Vector Control

To
sub-chart
A-3

From sub-charts A-1, A-2, A-3

motor rotation, and functioning of multi-functional input/output is correct.

!

Perform no-load test-run. Make sure the machine operation, direction of ]

Operate with an actual load. Make sure that
the machine operates as you have set.

i

Fine tune parameters. Adjust application settings if necessary. )

i

Check he machine operation and use the Verify function to
check the parameter settings.

!

Drive is ready to run the application.

A N N N N

Figure 4.12 Basic Steps before Startup
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4.5 Start-up Procedures

€ Sub-Chart A-1: Induction Motor Auto-Tuning and Test Run Procedure

From
flowchart

Has A1-02
[Control Method Selection]
been set ?

0: V/f Control

2: Open Loop Vector Control

Can motor be rotated?

YES

[ Perform Stafionary Auto-Tuning ] [ Perform Stationary Auto-Tuning. ] [ Perform Rotational Auto-Tuning. ]

Is the motor without load ?

for only line-to-line resistance. - 01 =
[T1-01 = 2] [T1-01=1] [T1-01=0]

l |

After Auto-Tuning was completed,
did the length of the motor cable
at the actual installation site exceed 50 m?

[

Perform a no-load test run.

Check direction of motor rotation, responsiveness of
acceleration/deceleration, and functioning of
multi-functional input/output.

( Connect motor to load. )

* YES
[Operate with an actual load. Check the machinery‘sj

Perform Stationary Auto-Tuning
for line-to-line resistance.

[T1-01=2]

direction of operation and acceleration/deceleration
responsiveness.

To
flowchart
A

Figure 4.13 Induction Motor Auto-Tuning and Test Run Procedure

€ Sub-Chart A-2: PM Motor Auto-Tuning and Test Run Procedure

Sub-Chart A-2 gives the basic steps to start up the drive for a PM motor.

WARNING! 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.
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4.5 Start-up Procedures

From
flowchart
A

Motor test report available?
Or, motor data printed on the
motor nameplate available?

Possible for motor to
rotate during Auto-Tuning?

YES

Manually set the motor parameters. . - . .
PM Mgtor Parameter gettings*1 PM Stationary Auto-Tuning*1 PM Rotational Auto-Tuning
[T2-01 = 0] [T2-01=1] [T2-01 = 4]

After Auto-Tuning was
ompleted, did the length of the moto
cable at the actual installation
site exceed 50 m?

YES

Stator Resistance
[T2-01 = 2]
NO I

[ PM Stationary Auto-Tuning for ]

Perform a no-load test run.
Check the motor rotation direction, acceleration/deceleration responsiveness,
and multi-function input/output.

( Connect motor to load. )

!

Operate with an actual load. Check the operation direction of
the machine and acceleration/deceleration responsiveness.

Return
to flowchart
A

Figure 4.14 PM Motor Auto-Tuning and Test Run Procedure

*1  For Yaskawa PM motors (SMRD, SMRA-series, or SSR1-series), set E5-01 (Motor Code). For PM motors from a different
manufacturer, set £5-01 = FFFF.

€ Subchart A-3: EZ Open Loop Vector Control Test Run Procedure
Subchart A-3 gives the setup procedure to run a PM motor in EZ Open Loop Vector Control.
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From
Flowchart
A

Manually set the motor parameters.
Motor Parameter Setting (T4-01 = 0)

After Auto-Tuning was completed,
at the actual installation site did the
motor cable exceed 50 m in length?

YES

Perform Stationary Auto Tuning
for stator resistance only.

NO (T4-01=1)
Perform a no-load test run. Confirm that everything is operating correctly,
including running of the motor, rotation direction, and multi-function input/output.

l

C Connect motor to load. )

Perform an actual loading test run. Check the operation direction of the machine
and acceleration/deceleration responsiveness.

Return to
Flowchart
A

Figure 4.15 Procedure for Test Run of EZ Open Loop Vector Control Method
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4.6 ltems to Check before Starting Up the Drive

4.6 Items to Check before Starting Up the Drive

€ Check before You Energize the Drive

Check the items in Table 4.5 before you energize the drive.

Table 4.5 Items to Check before You Energize the Drive

Items to Check

Description

Input Power Supply Voltage

The voltage of the input power supply must be:

Single-phase 200 V class: single-phase 200 Vac to 240 Vac 50/60 Hz, 270 Vdc to 340 Vdc
Three-phase 200 V class: three-phase 200 Vac to 240 Vac 50/60 Hz, 270 Vdc to 340 Vdc
Three-phase 400 V class: three-phase 380 Vac to 480 Vac 50/60 Hz, 513 Vdc to 679 Vdc

Correctly wire power supply input terminals R/L1, S/L2, and T/L3, or L and N.

Correctly ground the drive and motor.

Connection between Drive Output
Terminals and Motor Terminals

Make sure that you connected drive output terminals U/T1, V/T2, and W/T3 in the correct sequence to align with motor terminals U,
V, and W and tighten the screws to a correct tightening torque.

Control Circuit Terminal Wiring

Make sure that you connected the drive control circuit terminals in the correct sequence to align with devices and switches and tighten
the screws to a correct tightening torque.

Control Circuit Terminal Status

Turn OFF the inputs from all devices and switches connected to the drive control circuit terminals.

Connection between Machinery and
Motor

Disengage all couplings and belts that connect the motor and machinery.

€ Check after You Energize the Drive

Check the items in Table 4.6 after you energize the drive. The keypad display is different depending on drive

status.
Table 4.6 Display Status after You Energize the Drive
Status Display Description
During Usual m The LED display shows the frequency reference.
Operation
When the The display is different for different faults. Refer to “Troubleshooting” to remove the cause of the fault.
Drive Detects m The ALM/ERR LED will illuminate.
a Fault
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4.7

Keypad Operation

€ Digital character mapping table

The LED keypad shows the digital characters as shown in Table 4.7

Table 4.7 Digital character mapping table

Characters LED Display Characters LED Display Characters LED Display Characters LED Display
0 I 9 g I ) R r
1 ! A A J o S 5
2 c B 5 K E T r
3 7 c L L L U !
4 4 D a M HAER v u
5 g E E N ] w Lt
6 5 F L 0 o X No indication
7 n G o v i v
8 l'_:ll H H Q L-;' Z No indication
*1  Shown across two digits.
€ Show the Monitor
Show the frequency reference screen.
Note:
Push and hold to return to frequency reference screen from any screen.
Use these steps to access m menu and check drive operation status.
V7, N\ g

B — > — - — EE—

L ol — > - — = — s

Figure 4.16 How to Monitor the Parameter Setting Values

€ Check Modified Parameters

Show the frequency reference screen.

Note:

Push and hold to return to frequency reference screen from any screen.

Use Verify mode to view all parameters that are not at default settings. This is very useful when you replace a
drive. This lets you quickly access and re-edit changed parameters.
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4.7 Keypad Operation

«\V7, AV, 4V»
EE— ) -IEE—C— -
L —
8 —

Lﬂr vy AP AT
HER — - - EEE — - — 2 - EEn

Figure 4.17 How to Examine the Changed Parameters

€ Set and View Quick Setup Parameters

Show the frequency reference screen.
Note:

Push and hold to return to frequency reference screen from any screen.

The setup mode shows the parameters set in A2-01 to A2-32 [User Parameter 1 to User Parameter 32]. This lets
you quickly access and change these parameters.

Note:

Setup mode always shows m (41-06 [Application Preset]) at the top of the list. When you change the setting, the settings for
A2-01 to A2-32 change.

\Y7, Y7,

EE — - N — ) — i —

Lﬁ—»ﬂ.»m—»%—»m—»ﬂ

L — © - o

Figure 4.18 Set and View Quick Setup Parameters

Continue to change the parameters or press and hold to go back to the frequency reference screen.

€ Change Parameter Settings

Show the frequency reference screen in advance.
Note:

Push and hold to go back to the frequency reference screen from any screen.

This example shows how to change CI-01 [Acceleration Time 1]. Set the parameter to the necessary value.

138 YASKAWA SIEPC71061753C GA500 Technical Manual



4.7 Keypad Operation

\Y7,

 — »m—»—»m—»%

Ll"m—»ﬂ.-»m—»ﬂ.—»m-»m
L ® - oo

Figure 4.19 How to Change the Parameter Setting

Continue to change parameters or push and hold to go back to the frequency reference screen.

€ Save a Backup of Parameters

Show the frequency reference screen in advance.
Note:

Push and hold to go back to the frequency reference screen from any screen.

Use these steps to save a backup of the drive parameters to the keypad.

Making backups of the parameter settings can save time when setting parameters after replacing a drive. If you set
up more than one drive, you can copy the parameter settings from a drive that completed a test run to the other
drives.

Note:

* Make sure that you stop the motor before you back up parameters.

* The drive does not accept Run commands while it is making a backup.

*Set 03-02 = 0 [Copy Allowed Selection = Disabled] to protect the parameters saved in the keypad.

\V7,

N — »m—»ﬂ.—»m—»!

4 4 4
- e — - —

Startup Procedure and Test Run

\V)

g — - — = - -

2N\ Vg 4V, 4y,
L mil— > — - -
|

N\ Vg
L. - -+ mem - poml

Figure 4.20 How to Save Backed-up Parameters

Push and hold to go back to the frequency reference screen.
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€ Write Backed-up Parameters to the Drive

Show the frequency reference screen in advance.
Note:

Push and hold to go back to the frequency reference screen from any screen.

Use these steps to write the parameters backed up in the keypad into a different drive.

Note:
* Make sure that you stop the drive before you restore the backed-up parameters.

* The drive does not accept Run commands while it is restoring parameters.

\V7,

] — »m—»ﬂ—»m—»ﬂ

Lﬁ—»-.-»m—»'.—»m—»ﬂ

» »
L — - — e

Figure 4.21 Writing backed up parameters
Push and hold to go back to the frequency reference screen.

€ Verify Keypad Parameters and Drive Parameters

Show the frequency reference screen in advance.
Note:

Push and hold to go back to the frequency reference screen from any screen.
This procedure verifies that the parameter setting values that were backed up in the keypad agree with the
parameter setting values in the drive.

Note:
*Make sure that you stop the drive before you examine parameters.

* The drive does not accept Run commands while it is restoring parameters.

\V7,

] — »m—»ﬂ—»m—»%

LS?ﬁ—»H»m—»'.—»m—»%

b —— - —
L o=

Figure 4.22 Verify Keypad Parameters and Drive Parameters

Push and hold to go back to the frequency reference screen.
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€ Delete Parameters Backed Up to the Keypad
Show the frequency reference screen in advance.

Note:

Push and hold to go back to the frequency reference screen from any screen.

Use these steps to erase the parameters backed up in the keypad.

Y7,

B — »m—»—»m—»1

Lﬁ—»ﬂ»m—»—»m—»ﬂ

4Y» 4
L - — - = —

Figure 4.23 How to Erase the Backed-up Parameters

Push and hold to go back to the frequency reference screen.
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4.8 Automatic Parameter Settings Optimized for Specific Applications (Application Presets)

4.8 Automatic Parameter Settings Optimized for Specific
Applications (Application Presets)

Show the frequency reference screen.
Note:

Press and hold to return to the frequency reference screen from any screen.
Use this procedure to set an application preset.
The drive has application presets to set the necessary parameters for different applications to their best values. Use
to find parameters that were changed automatically by the application preset function in A7-06.

Note:

Before you set 41-06, make sure that you set 41-03 = 2220, 3330 [Initialize Parameters = 2-Wire Initialization, 3-Wire Initialization] to
initialize parameters.

\V7,

Y
e — - W — - — E—

\l g
P ———

Figure 4.24 Automatic Parameter Settings

Press and hold to go back to the frequency reference screen.
Note:
* Make sure that you do Auto-Tuning after you set 47-06 for a hoist application.

* You cannot directly set parameter A7-06. To set an application preset, first set 47-03 = 2220 to initialize parameters, then set this
parameter. If initializing all parameters will cause a problem, do not change the settings.

* When the drive applies the 47-06 setting, it will also reset the parameters automatically registered to 42-17 to A2-32 [User Parameters
17 to 32] when A2-33 = 1 [User Parameter Auto Selection = Enabled: Auto Save Recent Parms].
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49  Auto-Tuning

Auto-Tuning uses motor characteristics to automatically set drive parameters for vector control. Think about the
type of motor, drive control method, and the motor installation environment and select the best Auto-Tuning
method.

WARNING! /njury to Personnel. Rotational Auto-Tuning rotates the motor at 50% or more of the motor rated frequency. Make

sure that there are no issues related to safety in the area around the drive and motor. Increased motor frequency can cause
serious injury or death.

€ Auto-Tuning for Induction Motors

This section gives information about Auto-Tuning for induction motors. Set motor parameters E/-xx and E2-xx
(or, for motor 2, E3-xx and E4-xx) for Auto-Tuning.
Note:

Do Stationary Auto-Tuning if you cannot do Rotational Auto-Tuning. There can be large differences between the measured results and
the motor characteristics when Auto-Tuning is complete. Examine the parameters for the measured motor characteristics after you do
Stationary Auto-Tuning.

Table 4.8 Auto-Tuning Mode Selection

Applicable Control
Method

(A1-02 Setting)

Method Parameter Settings Application Conditions and Benefits
Vif oLV
(0) (2)
¢ When you can decouple the motor and load the motor can rotate
freely while Auto-Tuning.
*  When operating motors that have fixed output characteristics.
Rotational Auto-Tuning T1-01=0 *  When it is necessary to use motors that have high-precision X X

control.

*  When you cannot decouple the motor and load, but the motor load
is less than 30%.

*  When you cannot decouple the motor and load.
* When the motor load is more than 30%.

¢ When the information from the motor test report or motor
nameplate is not available.

. . With Stationary Auto-Tuning, the energized drive stays stopped

Stationary Auto-Tuning 1 T1-01=1 for approximately 1 minute. During this time, the drive - X

automatically measures the necessary motor parameters.

*  When you operate the motor with less than 30% load after Auto-
Tuning.
Set T1-12 = I [Test Mode Selection = Yes] to do a test run after
Auto-Tuning.

* After Auto-Tuning, the wiring distance between the drive and
motor changed by 50 m or more.

Stationary Line-Line Resistance T1-01=2 ¢ When the wiring distance is 50 m or more in the V/f Control X X
mode.

*  When the motor output and drive capacity are different.

Startup Procedure and Test Run

B Input Data for Induction Motor Auto-Tuning

To do Auto-Tuning, input data for the items in Table 4.9 that have an "x". Before you start Auto-Tuning, prepare n
the motor test report or record the information from the motor nameplate as a reference.

Table 4.9 Input Data for Induction Motor Auto-Tuning

Auto-Tuning Mode
(T1-01 Setting)
L ki FRTEIE D Rotational Auto-Tuning Stationary {I\uto-Tuning StatioRggirgtlganc.:Line
@ Q) @)
Motor Rated Power T1-02 kW X X X
Motor Rated Voltage T1-03 v X X -
Motor Rated Current T1-04 A X X X
Motor Base Frequency T1-05 Hz X X -
Number of Motor Poles T1-06 - X X -
Motor Base Speed T1-07 min-! X X -
Motor No-Load Current T1-09 A - X -
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Auto-Tuning Mode
(T1-01 Setting)
Input Data Parameter Unit . . . . .
Rotational Auto-Tuning Stationary q\uto-Tunlng Statlgre‘asgtlz;m:ee-l-me
© (1) )
Il:/lotor Rated Slip Ti-10 Hz _ x *1 R
requency
Motor Iron Loss TI-11 W x *2 - -
Test Mode Selection *3 T1-12 - - x *4 -
No-Load Voltage T1-13 v X *5 x *5 -

*1  Shows 0 Hz as the default value. If you do not know the Motor Rated Slip Frequency, keep the setting at 0 Hz.

*2  Input this value when 41-02 = 0 [Control Method Selection = V/f].

*3  IfTi1-12 = I [Test Mode Selection = Yes], when you run the motor in Drive Mode for the first time after Auto-Tuning, the drive will
automatically set £2-02 [Motor Rated Slip] and E2-03 [Motor No-Load Current].

*4  Input this value when T1-10 [Motor Rated Slip Frequency] = 0 Hz.

*5  Set the same value to No-Load Voltage as T1-03 [Motor Rated Voltage] to get the same characteristics using Yaskawa 1000-Series
drives or other legacy models.

€ Auto-Tuning for PM Motors

This section gives information about Auto-Tuning for PM motors. Auto-Tuning sets motor parameters E/-xx and
E5-xx.

Table 4.10 Auto-Tuning for PM Motors

Applicable Control Method
(A1-02 Setting)

Mode Parameter Settings Application Conditions and Benefits
OLV/PM AOLV/PM

(5) (6)

*  When the information from the motor test report or motor
nameplate is available.

Manual Entry w/ Motor Data Sheet T2-01=0 * Rotational/Stationary Auto-Tuning that energizes the motor X X

is not done. Manually input the necessary motor

parameters.

¢ When the information from the motor test report or motor
nameplate is not available.

Note:
PM Stationary Auto-Tuning T2-01=1 With Stationary Auto-Tuning, the energized drive stays X X
stopped for approximately 1 minute. During this time, the
drive automatically measures the necessary motor
parameters.

. . * After Auto-Tuning, the wiring distance between the drive
PM Stationary Auto-Tuning for Stator T2-01=2 and motor changed by 50 m (164 ft) or more. X X

Resistance . . .
*  When the motor output and drive capacity are different.

*  When the information from the motor test report or motor
nameplate is not available.

¢ When you can decouple the motor and load and the motor
can rotate freely while Auto-Tuning.

¢ Values measured during Auto-Tuning are automatically set
to the motor parameters.

Rotational (Ld, Lq, R, back-EMF) T2-01=4

* Automatically sets the control parameters that are
necessary to set n8-35 = 1 [Initial Pole Detection Method
= High Frequency Injection] or n8-57 = 1 [HFI Overlap
Selection = Enabled].

* Applicable to IPM motors only.

* Do Auto-Tuning with the motor connected to the drive.
High Frequency Injection T2-01=5 Note: X X

‘When you set n8-35 = I or n8-57 = 1, do High Frequency
Injection Auto-Tuning. Set the data on the motor
nameplate to the drive before you do High Frequency
Injection Auto-Tuning. In High Frequency Injection Auto-
Tuning, the drive energizes the stopped motor and
automatically adjusts the parameters.

B Input Data for PM Motor Auto-Tuning

To do Auto-Tuning, input data for the items in Table 4.11 and Table 4.12 that have an "x". Before you start Auto-
Tuning, prepare the motor test report or record the information from the motor nameplate as a reference.
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Table 4.11 Input Data for PM Motor Auto-Tuning

Auto-Tuning Mode
(T2-01 Setting)
Input Data Parameter onit Manual Entry w/ Motor Data Sheet PAN'IHSJ_a.IEL%?ﬁ;y Pbl'nu?itiztglf)fg?rgtaAtgtro-
(0) ) Resistance
(2)
Control Method A1-02 - 5,6 5 6 5 6 56
gmel\ggt:r:' Code T2-02 _ Motor c:r)‘((:l)?oc:'fzaskawa FEFF *2 | FFEE *2 . . .
PM Motor Type T2-03 - - - - X X -
PM Motor Rated Power T2-04 kW - X X X X -
PM Motor Rated Voltage T2-05 v - X X X X -
PM Motor Rated Current T2-06 A - X X X X X
PM Motor Base Frequency T2-07 Hz - X - X - -
Number of PM Motor Poles T2-08 - - X X X X -
PM Motor Base Speed T2-09 min! - - X - X -
PM Motor Stator Resistance T2-10 Q X X X - - -
PM Motor d-Axis Inductance T2-11 mH X X X - - -
PM Motor g-Axis Inductance T2-12 mH X X X - - -
Back-EMF Units Selection T2-13 - X X X - - -
Back-EMF Voltage Constant T2-14 3 X X X ~ B _
(Ke)
Pull-In Current Level T2-15 % - - - X X -
*1  Set the motor code for a Yaskawa PM motor.
*2  Set the motor code to FFFF for a PM motor from a different manufacturer.
*3  Changes when the value set in 72-/3 changes.
Table 4.12 Input Data for PM Motor Auto-Tuning
Auto-Tuning Mode
(T2-01 Setting)
Input Data Parameter Unit Rotational (Ld, Lq, R, back-EMF) Higll-nn:_:eriggﬁncy
4) (5)
Control Method Selection A1-02 - 5 6 5,6
PM Motor Code Selection T2-02 - - - -
PM Motor Type T2-03 - X X -
PM Motor Rated Power T2-04 kW X X -
PM Motor Rated Voltage T2-05 \% X X -
PM Motor Rated Current T2-06 A X X -
PM Motor Base Frequency T2-07 Hz X - -
Number of PM Motor Poles T2-08 - X X -
PM Motor Base Speed T2-09 min-! - X -
Pull-In Current Level T2-15 % X X -

€ Auto-Tuning in EZ Open Loop Vector Control Method

This section gives information about the Auto-Tuning mode for EZ Open Loop Vector Control. Auto-Tuning will
set the £9-xx parameters.
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Table 4.13 EZ Tuning Mode Selection

Parameter s Lo . Applicable Control Method
Mode : Application Conditions and Benefits
Settings PP (A1-02 Setting)

* Applicable when driving an induction motor or a PM motor EZOLV

Motor Parameter Setting T4-01=0  Suitable for derating torque applications, for example fans and ®)
pumps.
* After Auto-Tuning, the wiring distance between the drive and
. . . EZOLV

Line-to-Line Resistance T4-01=1 motor changed by 50 m or more. 8

¢ When the motor output and drive capacity are different. ®

B Auto-Tuning Input Data in EZ Open Loop Vector Control Method

To do Auto-Tuning, input data for the items in Table 4.14 that have an "x". Before you start Auto-Tuning, prepare
the motor test report or record the information from the motor nameplate as a reference.

Table 4.14 Auto-Tuning Input Data in EZ Open Loop Vector Control Method

Auto-Tuning Mode
(T4-01 Setting)
L I LAl Motor Parameter Line-to-Line
Setting Resistance
(0) (1)
Motor Type Selection T4-02 - X -
Motor Max Revolutions T4-03 min-! X -
Motor Rated Revolutions T4-04 min-! X -
Motor Rated Frequency T4-05 Hz X -
Motor Rated Voltage T4-06 A\ X -
Motor Rated Current (FLA) T4-07 A X X
PM Motor Rated Power (kW) T4-08 kW X X
Number of Motor Poles T4-09 - X -

€ ASR and Inertia Tuning

To increase drive responsiveness and prevent hunting, use Auto-Tuning to automatically adjust the control-related
parameters.

These types of Auto-Tuning are available for the control system:
* Deceleration Rate Tuning
* KEB Tuning

Note:

If you do Control Tuning, you cannot set H1-xx = 16 [Motor 2 Selection]. Do not do Control Tuning for applications that switch
between motor 1 and motor 2.

Table 4.15 Control Loop Tuning Selection

Applicable Control Methods (A1-02 Settings)
Mode Parameter Application Conditions and Benefits
Settings PP Vi oLv OLV/PM | AOLV/IPM EZOLV
(0) (2) (5) (6) (8)
Deceleration Rate T3-00=2 To automatically adjust the deceleration rate to < < < < X
Tuning prevent an ov [Overvoltage] fault.
* To automatically adjust parameter settings to
prevent an ov [Overvoltage] fault with the KEB
KEB Tuning T3-00=3 Ride-Thru function. X X X X X
* When L3-11 = I [Overvoltage Suppression Select
= Enabled].

B Deceleration Rate Tuning

Deceleration Rate Tuning automatically sets the deceleration rate to prevent an ov [Overvoltage] fault during
motor deceleration. Set CI-11 [Accel/Decel Time Switchover Freq] first to automatically set parameters C/-02
[Deceleration Time 1] (high speed range) and CI-08 [Deceleration Time 4] (low speed range).

B KEB Tuning

KEB Tuning automatically sets parameters used for the KEB Ride-Thru function and for the overvoltage
suppression function.
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Control Tuning automatically sets the parameters in Table 4.16 to the best values.

Table 4.16 Parameters set in Control Tuning

Parameters Automatically Set Deceleration Rate Tuning KEB Tuning
C1-02 [Deceleration Time 1] X -
C1-08 [Deceleration Time 4] x *1 -
C1-09 [Fast Stop Time] - x *2
L2-06 [Kinetic Energy Backup Decel Time] - x *3

L3-25 [Load Inertia Ratio]

X

*1  The drive automatically sets C1-08 [Deceleration Time 4] only when CI-11 [Accel/Decel Time Switchover Freq] # 0.

*2  When L2-29 = 0 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 1], the drive will automatically adjust C1-09 [Fast
Stop Time] and will not adjust L2-06 [Kinetic Energy Backup Decel Time]. If you must not change the Fast Stop time, do not do KEB

Tuning.

*3  When L2-29 = 1, 2, or 3 [Kinetic Energy Backup Method = Single Drive KEB Ride-Thru 2, System KEB Ride-Thru 1, or System
KEB Ride-Thru 2], the drive will automatically adjust L2-06 [Kinetic Energy Backup Decel Time].

€ Precautions before Auto-Tuning

Examine the topics in this section before you start Auto-Tuning.

B Prepare for Basic Auto-Tuning

* You must input data from the motor nameplate or motor test report to do Auto-Tuning. Make sure that this data

is available before you do Auto-Tuning.
* For best performance, make sure that the drive input supply voltage is equal to or more than the motor rated

voltage.
Note:

Better performance is possible when you use a motor with a rated voltage that is less than the input supply voltage (by 20 V for 200 V
class models or by 40 V for 400 V class models). This is very important when you operate the motor at more than 90% of base speed,

where high torque precision is necessary. If the input power supply is equal to the motor rated voltage, the drive output voltage will not

be sufficient and performance will decrease.

* Push on the keypad to cancel Auto-Tuning.

* If a Safe Disable input signal is input to the drive during Auto-Tuning, Auto-Tuning measurements will not
complete successfully. If this occurs, cancel the Auto-Tuning, then do it again.

* Table 4.17 shows the status of multi-function input/output terminals during Auto-Tuning.

Table 4.17 Status of Input/Output Terminals during Auto-Tuning

Auto-Tuning Type Mode Parameter Multi-Function Input Multi-Function Output */
] ; ; _ ; Functions the same as during
Rotational Rotational Auto-Tuning T1-01=0 Disabled usual operation.
Induction Motor Auto- Stationary Auto-Tuning 1 T1-01 =1 Disabled Keeps the status at the start of
Tuning Auto-Tuning.
Stationary
. . . _ . Keeps the status at the start of
Line-to-Line Resistance T1-01=2 Disabled Auto-Tuning,
Rotational PM Rotational Auto-tuning T2-01=4 Disabled Functions the same as during
usual operation.
. _ . Keeps the status at the start of
PM Motor Parameter Settings T2-01=0 Disabled Auto-Tuning,
PM Motor Auto-Tuning PM Stationary Auto-Tuning T2-01=1 Disabled Keeps the status at the start of
Auto-Tuning.
Stationary
PM Stationary Auto-Tuning for _ . Keeps the status at the start of
Stator Resistance T2-01=2 Disabled Auto-Tuning.
. Lo _ . Keeps the status at the start of
High Frequency Injection T2-01=5 Disabled Auto-Tuning,
Motor Parameter Setting T4-01=0 Disabled Keeps the status at the start of
Auto-Tuning.
EZ Tuning Stationary
. . . _ . Keeps the status at the start of
Line-to-Line Resistance T4-01=1 Disabled Auto-Tuning.
Deceleration Rate Tuning T3-00=2 Disabled Functions the same as during
usual operation.
ASR and Inertia Tuning | Rotational ) -
KEB Tuning T3-00 =3 Disabled Functions the same as during
usual operation.

*1  When you set a terminal to H2-xx = E [MFDO Function Selection = Fault], it will function the same as during usual operation.
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4.9 Auto-Tuning

WARNING! Crush Hazard. Wire a sequence that will not let a multi-function output terminal open the holding brake during
Stationary Auto-Tuning. If the holding brake is open during Stationary Auto-Tuning, it can cause serious injury or death.

WARNING! Sudden Movement Hazard. Before you do Rotational Auto-Tuning, disconnect the load from the motor. The load
can move suddenly and cause serious injury or death.

WARNING! /njury to Personnel. Rotational Auto-Tuning rotates the motor at 50% or more of the motor rated frequency. Make
sure that there are no issues related to safety in the area around the drive and motor. Increased motor frequency can cause
serious injury or death.

WARNING! Electrical Shock Hazard. During Auto-Tuning, the motor will receive high voltage when the motor is stopped. Do not
touch the motor until Auto-Tuning is complete. If you touch a motor that is energized, it can cause serious injury or death.

B Precautions before Rotational Auto-Tuning

WARNING! Electrical Shock Hazard. During Auto-Tuning, the motor will receive high voltage when the motor is stopped. Do not
touch the motor until Auto-Tuning is complete. If you touch a motor that is energized, it can cause serious injury or death.

» Before you do Rotational Auto-Tuning to prevent drive malfunction, uncouple the motor from the load. If you
do Rotational Auto-Tuning with the motor connected to a load that is more than 30% of the motor duty rating,
the drive will not correctly calculate the motor parameters and the motor can operate incorrectly.

* When the load is 30% or less of the motor duty rating, you can do Auto-Tuning with the motor connected to a
load.

* Make sure that the motor magnetic brake is released.
¢ Make sure that external force from the machine will not cause the motor to rotate.

B Precautions before Stationary Auto-Tuning

* Make sure that the motor magnetic brake is not open.
* Make sure that external force from the machine will not cause the motor to rotate.

WARNING! Electrical Shock Hazard. During Auto-Tuning, the motor will receive high voltage when the motor is stopped. Do not
touch the motor until Auto-Tuning is complete. If you touch a motor that is energized, it can cause serious injury or death.

B Automatically Set E2-02 [Motor Rated Slip] and E2-03 [Motor No-Load Current]

IfT1-12 = 1 [Test Mode Selection = Yes] when selecting Stationary Auto-Tuning, the drive will automatically set
motor parameters £2-02 [Motor Rated Slip] and E2-03 [Motor No-Load Current] after Auto-Tuning is complete
when you use the motor for the first time in Drive Mode.

After Stationary Auto-Tuning is complete, use this procedure to do the operation in test mode:

1. Check the E2-02 and E2-03 values on the “Modified Parameters/Fault Log” screen or the “Parameters” screen.
2. Operate the motor in Drive Mode with these conditions:

* Make sure that you connect all wiring between the drive and motor

* Make sure that a mechanical brake on the motor shaft is not locked

* The maximum motor load must be 30% of the rated load.

» Keep a constant speed of 30% of E1-06 [Base Frequency] (default value = maximum frequency) or more
for 1 second or longer.

3. After the motor stops, examine the values of £2-02 and E2-03 again in the Verify Menu or Parameter Setting
Mode.

4. Make sure that the input data is correct.
When the settings in £2-02 and E2-03 are different than in step 1, the drive set the values automatically.

B Precautions before Stationary Auto-Tuning for Line-to-Line Resistance and Stator
Resistance Auto-Tuning

In V/f control, when the motor cable is 50 meters (164 feet) or longer, do Stationary Auto-Tuning for Line-to-Line
Resistance.

WARNING! Electrical Shock Hazard. During Auto-Tuning, the motor will receive high voltage when the motor is stopped. Do not
touch the motor until Auto-Tuning is complete. If you touch a motor that is energized, it can cause serious injury or death.

B Precautions before Using Deceleration Rate Tuning and KEB Tuning

Before Deceleration Rate Tuning or KEB Tuning, check these items:
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4.9 Auto-Tuning

Note:
* Do not do Deceleration Rate Tuning if you use a braking resistor unit or a regenerative converter.

*Do Deceleration Rate Tuning and KEB Tuning with the load attached to the motor.

*Do not do Deceleration Rate Tuning or KEB Tuning for these applications:
In Deceleration Rate Tuning and KEB Tuning, the drive will automatically rotate the motor forward and accelerate and decelerate the
motor again and again.
—On a machine that does not let the motor rotate forward

—In applications with a small range of operation (trolleys and other such applications that can only move linearly)
—In elevator applications
—Applications where sudden acceleration and sudden deceleration are not applicable.

*To do KEB Tuning with the external main circuit capacitors connected to the drive, set L3-26 [Additional DC Bus Capacitors] then do
KEB Tuning.

*Do not do KEB Tuning or Deceleration Rate Tuning if the drive is set to use HI-xx = 16 [MFDI Function Select = Motor 2 Selection].
Failure to obey can cause an ov [Overvoltage] fault.
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4.10 Test Run

410 TestRun

After you set the basic parameters and do Auto-Tuning, do a test run.

WARNING! 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.

@ No-Load Test Run

Before connecting the motor to the machine, make sure that you check the operation status of the motor.

B Precautions before Operation
Before rotating the motor, check these items:

* Check for safety issues near the drive, motor, and machine.
* Make sure that all emergency stop circuits and machine safety mechanisms are operating correctly.

B Items to Check before Operation
Check these items before operation:

* Is the motor rotating in the forward direction?
* [s the motor rotating smoothly (no unusual sounds or unusual vibrations)?
* Does the motor accelerate/decelerate smoothly?

4 Do a No-Load Test Run

Do these steps for a no-load test run:

Energize the drive, or push to show the frequency reference screen.

1
2. Push &S to illuminate the LOCAL/REMOTE LED.

3. Use / / / to set d1-01 = 6.00 [Frequency Reference 1 = 6.00 Hz], then push .
4

Push M
The RUN indicator illuminates, and the motor runs at 6.00 Hz in the forward direction.

5. Make sure that the motor is rotating in the correct direction and that the drive does not show a fault.
If the drive detects a fault, remove the cause.

A - Forward Rotation of Motor (Counter Clockwise Direction as Seen from Load Shaft)
6. Pushl[ A Jtoincrease the frequency reference value.

Change the setting value in increments of 10 Hz if necessary and examine the response.
Ex.: 6 Hz - 20 Hz —» 30 Hz — 40 Hz — 50 Hz — 60 Hz

7. Eachtime you increase the setting value, use U7-03 [Output Current] to check the drive output current.
When the output current of the drive is not more than the motor rated current, the status is correct.

8. Make sure that the motor rotates correctly, then push .
The RUN LED flashes and goes off when the motor stops completely.

€ Actual-Load Test Run
Test the operation without a load, then connect the motor and machine to do a test run.
B Precautions before Operation

Before rotating the motor, check these items:

* Check for safety issues near the drive, motor, and machine.
* Make sure that all emergency stop circuits and machine safety mechanisms are operating correctly.
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4.10 Test Run

* Make sure that the motor is fully stopped.
* Connect the motor with the machine.

Make sure that there are no loose installation screws and that the motor load shafts and machine junctions are

correctly secured.

* Keep the keypad near you to push immediately if there is unusual or incorrect operation.

B Items to Check before Operation

* Make sure that the direction of the machine operation is correct (The motor must rotate in the correct direction).

* Make sure that the motor accelerates and decelerates smoothly.

€ Do an Actual-Load Test Run

Note:
During a test run, make sure that U7-03 [Output Current] is not too high.

Connect the motor and machine, then do the test run with the same procedure that you used for the no-load test
run.

Energize the drive, or push to show the frequency reference screen.

Use / / / to set d1-01 = 6.00 [Frequency Reference 1 = 6.00 Hz], then push .
Push & to illuminate the LOCAL/REMOTE LED.

o=

Push M.

The RUN indicator illuminates, and the motor runs at 6.00 Hz in the forward direction.

5. Make sure that the motor is rotating in the correct direction and that the drive does not show a fault.
If the drive detects a fault, remove the cause.

6. Push to increase the frequency reference value.

Change the setting value in increments of 10 Hz if necessary and examine the response.
Ex.: 6 Hz — 20 Hz — 30 Hz — 40 Hz — 50 Hz — 60 Hz

7. Each time you increase the setting value, use U71-03 [Output Current] to check the drive output current.
When the output current of the drive is not more than the motor rated current, the status is correct.

8. Make sure that the motor rotates correctly, then push .
The RUN LED flashes and goes off when the motor stops completely.

9. Change the frequency reference and direction of motor rotation, and make sure that there are no unusual

sounds or vibrations.
10. If the control function causes hunting or oscillation errors, adjust the settings to stop the errors.
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4.11 Fine Tuning during Test Runs (Adjust the Control Function)

4.11 Fine Tuning during Test Runs (Adjust the Control
Function)

This section gives information about the adjustment procedures to stop hunting or oscillation errors caused by the
control function during a test run. Adjust the applicable parameters as specified by your control method and drive
status.
* V/f Control on page 152
* Open Loop Vector Control for PM Motors on page 155
* Advanced Open Loop Vector Control Method for PM Motors on page 156
* EZ Open Loop Vector Control Method on page 156
Note:

This section only lists frequently adjusted parameters. If you must adjust parameters that have a higher degree of precision, contact
Yaskawa.

€ V/f Control
Table 4.18 Parameters for Fine Tuning the Drive (A7-02 = 0 [V/f])

Issue Parameter Number Possible Solutions Default Recommended Setting

« Iftorque is not sufficient with
heavy loads, decrease the
setting value.

« If hunting or oscillation occur
with light loads, increase the
setting value.

If hunting occurs with a low- | 1.00 0.10 - 2.00
inductance motor, for example
a motor with a larger frame
size or a high-frequency
motor, lower the setting value.
Set nl-01 = I [Hunting
Prevention Selection =

Hunting or oscillation at mid- n1-02 [Hunting Prevention Gain
range speeds (10 Hz to 40 Hz) Setting]

Enabled].
* The volume of the motor  If the volume of the motor
excitation sound is too high. excitation sound is too high,
* Hunting or oscillation at low | C6-02 [Carrier Frequency increase the carrier frequency. 12 kHz) *1 1 to upper limit value
speeds (10 Hz or lower), or at Selection] « If hunting or oscillation occur
mid-range speeds (10 Hz to 40 at low or mid-range speeds,
Hz) decrease the carrier frequency.
« Iftorque or speed response are
» Unsatisfactory motor torque C4-02 1T, C . slow, decrease the setting
and speed response Deiay %n‘;lg“e ompensation value. 200 ms *2 100 ms to 1000 ms
* Hunting or oscillation « If hunting or oscillation occur,
increase the setting value.
* Iftorque at low speeds (10 Hz
* Torque at low speeds (10 Hz . or lower) is not §ufﬁc1ent,
or lower) is not sufficient. (GI4_—01 [Torque Compensation mcreas'e the Seltll"lg v'alue. 1.00 0.50 - 1.50
«  Huntine or oscillation ain] * If hunting or oscillation occur
g with light loads, decrease the
setting value.
* If you use the drive with an . .
IE3 high efficiency motor, the Decrease the sctjﬂng value in
current that is more than the C4-01 [Torque Compensation these conditions: 1.00 0.00 - 1.00
motor rated current will flow | Gain] * Drive trips at overload. ) ' ’
?)Irlistzli]fl;:ig;erload' Hunting * Hunting or oscillation.
« Iftorque at low speeds (10 Hz
* Torque at low speeds (10 Hz |, . : . or lower) is not sufficient,
or lower) is not sufficient. E1-08 [Mid Point A Voltage] increase the setting value. * E1-08:16.0V *3

E1-10 [Minimum Output Default setting +/- 5V *4

* Large initial vibration at start Voltage]

up.

« Iftthere is large initial + E1-10: 120V *3
vibration at start up, decrease
the setting value

Set E2-01 [Motor Rated Current],
Speed precision is unsatisfactory. | C3-01 [Slip Compensation Gain] E§:2§ ?%Z;Z;r %{eg)ggp g;tf:lei q 0.0 (no slip compensation) 05-1.5

then adjust C3-01.

*1  The default setting changes when the settings for C6-01 [Normal / Heavy Duty Selection] and 02-04 [Drive Model (KVA) Selection]
change.

*2  The default setting changes when the settings for 47-02 [Control Method Selection] and 02-04 change.

*3  The default setting changes when the settings for A7-02 and E1-03 [V/f Pattern Selection] change.

*4  Recommended settings are for 200 V class drives. Multiply the voltage by 2 for 400 V class drives.
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4.11 Fine Tuning during Test Runs (Adjust the Control Function)

B Precaution When You Use IE3 Premium Efficiency Motors

1E3 motors have different motor characteristics from IE1 and other motors. Set the parameters as specified by the
motor characteristics. If you have a momentary power loss, and the drive detects oC [Overcurrent] or ov
[Overvoltage] during speed search after it restores power, set these parameters:
* b3-03 [Speed Search Deceleration Time] = default value x 2

* L2-03 [Minimum Baseblock Time] = default value x 2

» L2-04 [Powerloss V/f Recovery Ramp Time] = default value x 2

€ Open Loop Vector Control Method

In Open Loop Vector Control, keep C4-01 [Torque Compensation Gain] at its default setting (1.00).

If you cannot get speed precision during regeneration in Open Loop Vector Control, set C3-04 = 1 [Slip
Compensation at Regen = Enabled Above 6 Hz].

Table 4.19 Parameters for Fine Tuning the Drive (A7-02 = 2 [OLV])

Issue

Parameter Number

Possible Solutions

Default

Recommended Setting

* Unsatisfactory motor torque
and speed response

* Hunting or oscillation at mid-
range speeds (10 Hz to 40 Hz)

n2-01 [Automatic Freq Regulator
Gain]

To increase the speed of torque
or speed response, decrease
the setting value in 0.05-unit
increments.

If hunting or oscillation occur,
decrease the setting value in
0.05-unit increments.

0.50 to 2.00

n2-02 [Automatic Freq Regulator
Time 1]

To increase the speed of torque
or speed response, decrease
the setting value in 10 ms
increments and examine the
response.

If hunting or oscillation occur
or if the load inertia is too
much, increase the setting
value in 50 ms increments and
examine the response.

Note:

Make sure that this parameter
setting is: n2-02 <n2-03
[Automatic Freq Regulator
Time 2].

When you adjust n2-02, you
must also increase the C4-02
[Torque Compensation Delay
Time] value by the same ratio.

50 ms

50 ms to 2000 ms

ov [Overvoltage] occurs when the
drive stops accelerating, starts to
decelerate, or when there are
large changes in the load.

n2-03 [Automatic Freq Regulator
Time 2]

If ov occurs, increase the
setting value in 50 ms
increments and examine the
response.

If the response is not
sufficient, decrease the setting
value in 10 ms increments and
examine the response.

Note:

Make sure that this parameter
setting is: n2-02 [Automatic
Freq Regulator Time 1] <n2-
03. When you adjust n2-03,
you must also increase the
C4-06 [Motor 2 Torque Comp
Delay Time] value by the
same ratio.

750 ms

750 ms to 2000 ms

C4-06 [Motor 2 Torque Comp
Delay Time]

If ov occurs, increase the
setting value in 10 ms
increments and examine the
response.

If the response is not
sufficient, decrease the setting
value in 2 ms increments and
examine the response.

Note:

Make sure that this parameter
setting is: C4-02 [Torque
Compensation Delay Time] <
C4-06.

When you adjust C4-06, you
must also increase the n2-03
[Automatic Freq Regulator
Time 2] value by the same
ratio.

150 ms

150 ms to 750 ms
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4.11 Fine Tuning during Test Runs (Adjust the Control Function)

Issue

Parameter Number

Possible Solutions

Default

Recommended Setting

» Unsatisfactory motor torque
and speed response

* Hunting or oscillation

C4-02 [Torque Compensation
Delay Time]

If torque or speed response are
slow, decrease the setting
value in 2 ms increments.

If hunting or oscillation occur,
increase the setting value in 10
ms increments.

Note:

Make sure that this parameter
setting is: C4-02 < C4-06
[Motor 2 Torque Comp Delay
Time].

When you adjust C4-02, you
must also increase the n2-02
[Automatic Freq Regulator
Time 1] value by the same
ratio.

20 ms */

20 ms - 100 ms */

* Speed response is slow.
* Speed is not stable.

C3-02 [Slip Compensation Delay
Time]

If speed response is slow,
decrease the setting value in
10 ms increments.

If speed is not stable, increase
the value in 10 ms increments.

200 ms */

100 ms to 500 ms

Speed precision is unsatisfactory.

C3-01 [Slip Compensation Gain]

If speed is too slow, increase
the setting value in 0.1 unit
increments.

If speed is too fast, decrease
the setting value in 0.1 unit
increments.

1.0 *2

0.5t0 1.5

* The volume of the motor
excitation sound is too high.

* Hunting or oscillation at low
speeds (10 Hz or lower)

C6-02 [Carrier Frequency
Selection]

If the volume of the motor
excitation sound is too high,
increase the carrier frequency.

If hunting or oscillation occur
at low speeds, decrease the
carrier frequency.

7 (Swing PWM1) *3

0 to upper limit value

* Torque at low speeds (10 Hz
or lower) is not sufficient.
speed response is slow.

* Speed response is slow.

* Large initial vibration at start
up.

* EI1-08 [Mid Point A Voltage]

* E1-10 [Minimum Output
Voltage]

If torque or speed response are
slow, increase the setting
value.

If there is large initial
vibration at start up, decrease
the setting value

Note:
If you set the value too high,
the drive can output a large

torque reference although the
load is light.

+ E1-08: 120V *2
* EI-10:25V *2

Default setting +/- 2 V *4

*1  The default setting changes when the settings for 471-02 [Control Method Selection] and 02-04 [Drive Model (KVA) Selection]

change.

*2  The default setting changes when the settings for 41-02 [Control Method Selection] and E1-03 [V/f Pattern Selection] change.
*3  The default setting changes when the settings for C6-01 [Normal / Heavy Duty Selection] and 02-04 change.

*4  Recommended settings are for 200 V class drives. Multiply the voltage by 2 for 400 V class drives.

B Precaution When You Use IE3 Premium Efficiency Motors

IE3 motors have different motor characteristics from IE1 and other motors. Set the parameters as specified by the
motor characteristics. If you have a momentary power loss, and the drive detects oC [Overcurrent] or ov
[Overvoltage] during speed search after it restores power, set these parameters:
* b3-03 [Speed Search Deceleration Time] = default value x 2

* L2-03 [Minimum Baseblock Time] = default value x 2

» L2-04 [Powerloss V/f Recovery Ramp Time] = default value x 2
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4 Open Loop Vector Control for PM Motors
Table 4.20 Parameters for Fine Tuning the Drive (A7-02 = 5 [OLV/PM])

Issue

Parameter Number

Possible Solutions

Default

Recommended Setting

Unsatisfactory motor
performance

E1-xx parameters, E5-xx
parameters

¢ Check the settings for £7-06,
E1-04 [Base Frequency,
Maximum Output Frequency].

* Check the E5-xx and make
sure that you set all motor data
correctly.

Note:
Do not set E5-05 [PM Motor

Resistance (ohms/phase)] to a

line-to-line resistance value.
* Do Auto-Tuning.

n8-55 [Motor to Load Inertia

Adjust to align the load inertia

Decel]

increments of 5%.

Ratio] ratio of the motor and machine. 0 Near the load inertia ratio.
n8-45 [Speed Feedback Detection | Decrease the setting value in 0.80 )
Gain] increments of 0.05. ’
Unsatisfactory motor torque and . .
speed responrsye 9 Adjust the setting value.
) Note:
84T01 [Torque Compensation If you set this value too high, |0.00 1.00
ain] it can cause
overcompensation and motor
oscillation.
n8-51 [Pull-in Current @ Accel/ |Increase the setting value in 50% B

¢ b2-02 [DC Injection Braking
Current]

Use DC Injection Braking at start.
Note:
This can cause the motor to

* b2-02: 50%

*  b2-02: Adjust as necessary.

output voltage.

¢ b2-03 [DC Inject Braking rotate in reverse for b2-03: 0.00 s * b2-03:05s
* Oscillation when the motor Time at Start] approximately 1/8 of a turn at
starts. start.
*  Motor stalls.
Increase the setting value.
Note:
n8-55 [Motor to Load Inertia ‘When you operate a single S .
Ratio] motor or with a minimum 0 Near the load inertia ratio.
quantity of inertia, if you set
this value too high, it can
cause motor oscillation.
50%
) ) ) Note:
g:f;fe ;zsatti(())(r)x much current during lll)i:_gegle[r];ltlil(l);l? Current at Set n8-79 < n8-51. When n8-79 = 0, the drive Decrease in increments of 5%.
. will apply the n8-51 setting to
the pull-in current during
deceleration.
n8-47 [Pull-in Current Comp Decrease the setting value in 505 }
Filter Time] increments of 0.2 s. :
n8-48 [Pull-in/Light Load Id Increase the setting value in 30% )
Current] increments of 5%. °
Stalling or oscillation occurs .
when you apply the load during Increase the setting value.
constant speed Note:
n8-55 [Motor to Load Inertia When you operate a single L .
Ratio] motor or with a minimum 0 Near the load inertia ratio.
quantity of inertia, if you set
this value too high, it can
cause motor oscillation.
Hunting or oscillation n8-45 [Speed Feedback Detection | Increase the setting value in 0.80 R
Gain] increments of 0.05.
*  Yaskawa motor
) + E5-09 [PM Back-EMF Vpeak Adjust the setting value. Set the motorlcode from the
The drive detects STPo [Motor (mV/(rad/s))] Examine the motor code on motor nameplate.
Step-Out Detected] fault when the motor nameplate or the *1 »  Motor from another
the load is not too high. * E5-24 [PM Back-EMF L-L
g Vrms (mV/rpm)] data sheet, then set correct manufacturer
™ values for £5-09 or E5-24. Set the values from the test
report.
The drive detected stalling or
STPo [Motor Step-Out Detected] |n8-62 [Output Voltage Limit Set to a value lower than the * 2000V )
at high speed and maximum Level] actual input voltage. e 4000V

*1  The default setting changes when the settings for £5-01 [Motor Code Selection] and 02-04 [Drive Model (KVA) Selection] change.
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4.11 Fine Tuning during Test Runs (Adjust the Control Function)

€ Advanced Open Loop Vector Control Method for PM Motors
Table 4.21 Parameters for Fine Tuning the Drive (A7-02 = 6 [AOLV/PM])

Issue

Parameter Number

Possible Solutions

Default

Recommended Setting

* High speed

C5-01 [ASR Proportional Gain -

1]

If torque or speed response are
slow, increase the setting value

L d in increments of 5.00. 10.00 5.00 to 30.00 */
° oW spee . .|+ If hunting or oscillation occur,
. Ur:jsatisfeactory motor torque g]s -03 [ASR Proportional Gain decrease%he setting value.
and speed response

* Hunting or oscillation - High speed * Iftorque or speed response are

€5-02 [ASR Integral Time 1] slow, decrease the setting

L i value. 0.500 s 0.300 s to 1.000 s */

C?—Y]Zp[fSR Integral Time 2] If hunting or oscillation occur,

g increase the setting value.
The drive cannot find ASR . : Change the ASR proportional
proportional gain or integral time g;'ozegzs]l{ Gain Switchover gain and ASR integral time to 0.0% 0.0% to maximum rotation speed
for low speed or high speed. q y conform to the output frequency.
If the rigidity of the machine is

Hunting o oscillation C5-06 [ASR Delay Time] unsatisfactory and vibrationis | ;¢ 0.016 510 0.035 5 */

possible, increase the setting
value in increments of 0.010.

Step-out

E1l-xx parameters, E5-xx
parameters

Refer to the motor nameplate or
test report and set E7-xx or E5-xx
correctly.

*1  The best values for a no-load operation are different than the best values for actual loading operation.

€ EZ Open Loop Vector Control Method
Table 4.22 Parameters for Fine Tuning the Drive (A7-02 = 8 [EZOLYV])

Issue Parameter Number Possible Solutions Default Recommended Setting
* High speed
. . |+ Iftorque or speed response are
?]5_01 [ASR Proportional Gain slow, increase the setting value
in increments of 5.00. 10.00 10.00 to 50.00 *I
) * Iég“égpifg}{ P ional Gain | © If hunting or oscillation occur,
+  Unsatisfactory motor torque 03[ roportional Gain | 4o rease the setting value.
and speed response 2]
* Hunting or oscillation o Iftor d
R que or speed response are
g;gEZSPZESdR I | Time 1 slow, decrease the setting
-02 [. ntegral Time 1] value. oy
L d 0.500 s 0.300 s to 1.000 s
C(S)?(l)éslp[i‘?SR Integral Time 2] If hunting or oscillation occur,
g increase the setting value.
The drive cannot find ASR . . Change the ASR proportional
proportional gain or integral time }(::rsc_OZcEQS]R Gain Switchover gain and ASR integral time to 0.0% 0.0% to maximum rotation speed
for low speed or high speed. q y conform to the output frequency.
If the rigidity of the machine is
. - ; unsatisfactory and vibration is *
Hunting or oscillation C5-06 [ASR Delay Time] possible, increase the sciting 0.004 s 0.004 s t0 0.020 s */
value in increments of 0.010.
. Refer to the motor nameplate or
Step-out E9-xx parameters test report and set £9-xx correctly. ) °
Oscillation when the motor starts. gi}sr;n[t? ccel / Decel Pull-In Increase the setting value. 80% Increase in increments of 5%.
Motor stalls. L7-01 to L7-04 [Torque Limit Increase the setting value. 200% Increase in increments of 10%.
q g

*1  The best values for a no-load operation are different than the best values for actual loading operation.

156 YASKAWA SIEPC71061753C GA500 Technical Manual



4 12 Test Run Checklist

412 Test Run Checklist

Examine the items in this checklist and check each item before a test run.

Checked No. Description
1 Correctly install and wire the drive as specified by this manual.
2 Energize the drive.
3 Set the voltage for the power supply in EZ-01 [Input AC Supply Voltage].

Check the applicable items as specified by your control method.

WARNING! Sudden Movement Hazard. Correctly wire the start/stop and safety circuits before you energize the drive. If you
momentarily close a digital input terminal, it can start a drive that is programmed for 3-Wire control and cause serious injury or
death from moving equipment.

Table 4.23 V/f [A1-02 = 0]

Checked No. Description
Select the best V/f pattern for your application and motor characteristics.
4 Example: For a motor with a rated frequency of 60 Hz, set £/-03 = 1 [V/f Pattern Selection = Const Trq, 60Hz base, 60Hz max] as a standard V/
f pattern.

Table 4.24 OLV [A1-02 = 2]

Checked No. Description

5 Decouple motor shafts and machines.

Refer to the information on the motor nameplate and set this data correctly:
*  Motor rated power (kW) to 77-02

*  Motor rated voltage (V) to 77-03

6 * Motor rated current (A) to T1-04

* Motor base frequency (Hz) to 77-05

*  Number of motor poles to T7-06

*  Motor base speed (min-!) to 77-07

7 Do Rotational Auto-Tuning.
Table 4.25 OLV/PM [A1-02 = 5]
Checked No. Description
8 Set E5-01 to E5-24 [PM Motor Settings] according to manufacturer data, or do Rotational Auto-Tuning
Table 4.26 AOLV/PM [A1-02 = 6]
Checked No. Description
9 Set E5-01 to E5-24 [PM Motor Settings] according to manufacturer data, or do Rotational Auto-Tuning
10 Set C5-01 [ASR Proportional Gain 1] and C5-02 [ASR Integral Time 1].
Checked No. Description
11 Make sure that the keypad shows READY LED before you start to operate the motor.
12 To give the Run command and frequency reference from the keypad, push MG 16 set to LOCAL Mode (when in LOCAL Mode, the LO/RE
LED illuminates).
13 If the motor rotates in the opposite direction during test run, switch two of the motor cables (U/T1, V/T2, W/T3).
14 Set Heavy Duty or Normal Duty Mode with C6-01 [Normal / Heavy Duty Selection] to conform to the load condition.
15 Set £2-01 [Motor Rated Current (FLA)] and L1-01 [Motor Overload (oL1) Protection] correctly for motor thermal protection.
16 Set the drive for REMOTE Mode when the control circuit terminals supply the Run command and frequency reference (in REMOTE Mode, the
LO/RE LED turns OFF).

When you use terminal A1 for the frequency reference:
17 * Set H3-01 = 0, 1 [Terminal Al Signal Level Select = 0 to 10 V (Lower Limit at 0), 0 V to 10 V (Without Lower Limit)].
* Set H3-02 = 0 [Terminal Al Function Selection = Frequency Reference].
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4.12 Test Run Checklist

Checked No. Description

When you use terminal A2 for the frequency reference:
¢ Voltage input
— Set DIP Switch S1 on the drive to “V”.
— Set H3-09 = 0, 1 [Terminal A2 Signal Level Select = 0-10V (LowLim=0), 0-10V (Without Lower Limit)].
18 — Set H3-10 = 0 [Terminal A2 Function Selection = Frequency Reference].
* Current input
— Set DIP Switch S1 on the drive to “T".
— Set H3-09 = 2, 3 [Terminal A2 Signal Level Select = 4 to 20 m4, 0 to 20 mA].
— Set H3-10 = 0 [Terminal A2 Function Selection = Frequency Reference].

Make sure that the frequency reference gets to the necessary minimum and maximum values.
If drive operation is incorrect, make these adjustments:

¢ Gain Adjustment
Set the maximum voltage and current values, then adjust the analog input gain until the frequency reference is at the necessary value.

— For terminal A1l input: /3-03
— For terminal A2 input: H3-11

* Bias adjustment
Set the maximum voltage and current values, then adjust the analog input gain until the frequency reference is at the necessary value.

— For terminal A1l input: H3-04

— For terminal A2 input: H3-12
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Standards Compliance

5.1
5.2
5.3
5.4
5.5
5.6

This chapter gives information about how to make the machines and devices that use this

product comply with European standards and UL standards.

Section Safety ... ———————— 160
European Standards............ccvrrciriernrnrnsersesrsesssess s sssss e ss s ssssssssssssssssnsssnns 162
UL Standards.......cccoooremrnmmnersmsssssssssssssssssssssssssssssssssssssssssssasssssssssnssnssnssassssssssnsas 187
China ROHS ComPplianCe. ... smsssnsns 206
FF R EIROHSIE T couvcueeeessessesseeseesessessesssssse s sssssssssssesssssssssesesssssssssessessssssssseaseas 207
Safe Disable INPUL ... e s 208
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5.1 Section Safety

5.1 Section Safety

ADANGER

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, measure 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.

AWARNING

Electrical Shock Hazard

Do not operate the drive when covers are missing. Replace covers and shields before you
operate the drive. Use the drive only as specified by the instructions.

Some figures in this section include drives without covers or safety shields to more clearly show the inside of the
drive. If covers or safety shields are missing from the drive, it can cause serious injury or death.

Always ground the motor-side grounding terminal.
If you do not ground the equipment correctly, it can cause serious injury or death if you touch the motor case.

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.

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 wear loose clothing or jewelry when you do work on the drive. Tighten loose clothing
and remove all metal objects, for example watches or rings.

Loose clothing can catch on the drive and jewelry can conduct electricity and 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

Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire and 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

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.
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5.1 Section Safety

AWARNING

Crush Hazard
Wear eye protection when you do work on the drive.
If you do not use correct safety equipment, it can cause serious injury or death.

Electrical Shock Hazard

After the drive blows a fuse or trips an RCM/RCD, 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.

NOTICE

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 break the electrical connection between the drive and the motor when the drive is
outputting voltage.

Incorrect equipment sequencing can cause damage to the drive.
Before you connect a dynamic braking option to the drive, make sure that qualified personnel

read and obey the Braking Unit and Braking Resistor Unit Installation Manual
(TOBPC72060001).

If you do not read and obey the manual or if personnel are not qualified, it can cause damage to the drive and
braking circuit.

Make sure that all connections are correct after you install the drive and connect peripheral
devices.

Incorrect connections can cause damage to the drive.

Note:

Do not use unshielded cable for control wiring. Use shielded, twisted-pair wires and ground the shield to the ground terminal of the
drive. Unshielded wire can cause electrical interference and unsatisfactory system performance.
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5.2 European Standards

5.2 European Standards

C€

Figure 5.1 CE Mark

The CE Mark identifies that the product meets environmental and safety standards in the European Union.
Products manufactured, sold, or imported in the European Union must display the CE Mark.

European Union standards include standards for electrical appliances (Low Voltage Directive), standards for
electrical noise (EMC Directive), and standards for machinery (Machinery Directive).

This product displays the CE Mark in accordance with the Low Voltage Directive, the EMC Directive, and the

Machinery Directive.

Table 5.1 Harmonized Standards

European Directive

Harmonized Standard

CE Low Voltage Directive Compliance
2014/35/EU

EN 61800-5-1:2007

EMC Directive
2014/30/EU

EN 61800-3:2004/A1:2012

Machinery Directive
2006/42/EC

« ENISO 13849-1:2015 (PL e (Cat.IIT))
« EN 62061:2005/A2:2015 (SILCL3)
« EN 61800-5-2:2007

The customer must display the CE Mark on the final device containing this product. Customers must verify that

the final device complies with EU standards.
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5.2 European Standards

€ EU Declaration of Conformity

EU Declaration of Conformity YASKAWA

Original Ref.No. VKOHIN-S2009-32

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products

GAS500 Series AC Drive

Model: CIPR-GAS0 0 0 000 00 0-00000

Directive of the European Parliament and Council:

Low Voltage Directive (LVD) : 2014/35/EU
Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
Machine Directive (MD) : 2006/42/EC
Restriction of the use of certain hazardous substances (RoHS) 1 2011/65/EU

Applied harmonized Standards:
EN 61800-5-1:2007
EN 61800-3:2004/A1:2012
EN ISO 13849-1:2015 (Cat.3, PL )
EN 62061:2005/A2:2015 (SILCL3)
EN 61800-5-2:2007 (SIL3)
EN IEC 63000:2018

Place / Date
YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan
Drives Division

16'™. Oct. 2020 L General Manager
%N 12 ¥q

b Nobuaki Jinnouchi
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — German | French | ltalian | Spanish | Portugese Ref.No. VKOHIN-S2009-32

EG-Konformitatserklarung | Déclaratione de conformiteé CE
Dichiarazione di conformita CE | Declaraciéon de Conformidad de la CE
Declaragéo de Conformidade CE

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
erklart in alleiniger Verantwortung die Konformitét fiir folgende Produkte

déclare, sous sa seule responsabilité, que-les produits

dichiara sotto la propria esclusiva responsabilita la conformita dei seguenti prodotti

bajo su exclusiva responsabilidad la conformidad para los siguientes productos

declara, sob a sua exclusiva responsabilidade, a conformidade dos seguintes produtos

GA500 Series AC Drive

Model: CIPR-GA50 [ © 10000-000000

Directive of the European Parliament and Council

Richtlinie des Européischen Parlamentes und Rates / Directive du Parlement européen et du Conseil
Direttiva del Parlamento europeo e del Consiglio / Directiva del Parlamento Europeo y del Consejo /
Diretiva do Parlamento Europeu e do Conselho

Low Voltage Directive (LVD) : 2014/35/EU
Niederspannungsrichtlinie / Directive Basse Tension
Direttiva sulla bassa tensione / Directiva de Baja Tension / Diretiva "Baixa Tensao"

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMV-Richtlinie / Directive CEM
Direttiva EMC / Directiva sobre Compatibilidad Electromagnética / Diretiva CEM

Machine Directive (MD) : 2006/42/EC
Maschinenrichtlinie / Directive machines
Direttiva Macchine / Directiva de Maquinas / Directiva de maquinas

Restriction of the use of certain Hazardous Substances (RoHS) : 2011/65/EU

Beschrankung der Verwendung bestimmter gefahrlicher Stoffe in Elektro- und Elektronikgeréten.

Relative & la limitation de I'utilisation de certaines substances dangereuses dans les équipements électriques et électroniques.
Sulla restrizione dell'uso di determinate sostanze pericolose nelle apparecchiature elettriche ed elettroniche.

Sobre restricciones a la utilizacion de determinadas sustancias peligrosas en aparatos eléctricos y electrénicos.

Relativa a restrigao do uso de determinadas substancias perigosas em equipamentos eléctricos e electronicos.

Applied harmonized Standards:
EN 61800-5-1:2007 EN ISO 13849-1:2015 (Cat.3, PL e)
EN 61800-3:2004/A1:2012  EN 62061:2005/A2:2015 (SILCL3)
EN 61800-5-2:2007 (SIL3)  EN IEC 63000:2018

Place / Date
Ort, Datum / Lieu et date / Luogo, data / Lugar, Fecha / Local, data
YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan
Drives Division

16". Oct. 2020 A General Manager
% 4z #q

b Nobuaki Jinnouchi
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — Dutch | Irish | Greek | Bulgarian | Romanian Ref.No. VKOHIN-S2009-32

EG-conformiteitsverklaring | Dearbht Comhréireachta AE
ARAwon Zuppopewong EK | EO-[eknapauunsa 3a cboTBETCTBNE
Declaratie de conformitate CE

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
verklaart onder eigen verantwoordelijkheid de conformiteit van de volgende producten

a dhearbhaionn faoi fhreagracht aonair comhréireacht na dtairgi seo a leanas

EMIRERAIWVEI, PE ATTOKAEITTIKI TOU EUBUVN, TN CUPPOPPWON TWV AKOAOUBWV TTPOTOVTWV
Aeknapupa Ha CoGCTBEHa OTTOBOPHOCT COTBETCTBUETO Ha CMIEAHUS NPOAYKT

declara pe raspunderea sa exclusiva conformitatea urmatoarelor produse

GA500 Series AC Drive

Model: CIPR-GAS0 0 O D0 000 0-0000og

Directive of the European Parliament and Council

Richtlijn van het Europese Parlement en de Europese Raad

Treoir 6 Pharlaimint na hEorpa agus 6n gComhairle / Odnyia Tou EupwraikoU KoivoBouAiou kai Tou ZupBouliou
[AvipekTuBa Ha EBponeiickua napnameHT n Cbeeta / Directiva Parlamentului European si a Consiliului

Low Voltage Directive (LVD) : 2014/35/EU
Laagspanningsrichtlijn / Treoir maidir le hisealvoltas

Odnyia yia T xapnAr 1édon / lupektuearta 3a HUCKO HanpexeHvue

Directive voltaj scazut

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMC-richtlijn / Treoir maidir le Comhoiritinacht Leictreamaighnéadach

Odnyia nAekTpopayvnTiking cupBartotntag (EMC) / inpektvsa 3a enekTpoMarHutHa CbBMeCTUMOCT
Directive CEM

Machine Directive (MD) : 2006/42/EC
Machinerichtlijn / Treoir maidir le hinnill (MD)
Odnyia yia Ta pnxavipata / Aupektusa Mawwtn (M) / Directive masinarie

A Restriction of the use of certain hazardous substances (RoHS)  :2011/65/EU

Betreffende beperking van het gebruik van bepaalde gevaarlijke stoffen in elektrische en elektronische apparatuur.

yia TOV TTEPIOPITHO TNG XPIOTNG OPICHEVWV ETTIKIVOUVWV OUGIWV OE NAEKTPIKO Kal NAEKTPOVIKO ECOTTAITO.

OTHOCHO OrpaHNUYeHNETO 3a yroTpebaTa Ha onpe/leneHi ONacH! BeLLECTBA B eNEKTPUYECKOTO 1 eNeKTPOHHOTO 0GopyaBaHe.
Privind restrictiile de utilizare a anumitor substante periculoase in echipamentele electrice si electronice.

Applied harmonized Standards:

EN ISO 13849-1:2015 (Cat.3, PL ¢)
EN 62061:2005/A2:2015 (SILCL3)
EN 61800-5-2:2007 (SIL3)  EN IEC 63000:2018

Place / Date
Plaats, Datum / Ait, Data / Tétog, nuepounvia / Macro, ata/ Locul, data
YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan
Drives Division

16'". Oct. 2020 L General Manager
[k N 4%

Nobuaki Jinnouchi
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation — Polish | Lithuanian | Czech | Slovak | Hungarian Ref.No. VKOHIN-S2009-32

Deklaracja zgodnosci WE | EB atitikties deklaracija
ES Prohlaseni o shodé | Vyhlasenie o zhode ES
EK megfelel6ségi nyilatkozat

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products

os$wiadcza z wytaczng odpowiedzialno$cia, ze nizej wymienione wyroby sa zgodne z odpowiednimi przepisami unijnymi

prisimdama atsakomybe patvirtina toliau nurodyty gaminiy atitiktj

Prohlasuje na svou vyhradni odpovédnost shodu nize uvedenych vyrobku

potvrdzuje vyluénl zodpovednost za zhodu pre nasledujuce vyrobky

sajat kizarolagos feleldsségére kijelenti, hogy a kovetkez6 termékek megfelelnek az alabbiakban megfogalmazott kévetelményeknek

GA500 Series AC Drive

Model: CIPR-GAS50 [ [ (00 1 0 0 - 0 0 o o

Directive of the European Parliament and Council

Dyrektywa Parlamentu Europejskiego i Rady / Europos Parlamento ir Tarybos direktyva
Smeérnice Evropského parlamentu a Rady / Smernice Europskeho parlamentu a Rady
Az Europai Parlament és az Europai Tandcs iranyelve

Low Voltage Directive (LVD) : 2014/35/EU
Dyrektywa dot. niskich napie¢ / Zemos jtampos direktyva

Smérnice o zafizenich nizkého napéti / Smernica o nizkom napéti

Kisfeszltségrol sz616 iranyelv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
Dyrektywa EMC / EMS direktyva / Smérnice o elektromagnetické kompatibilité
Smernica EMC / Elektromégneses dsszeférhetdségrél szol6 iranyelv

Machine Directive (MD) : 2006/42/EC
Dyrektywa w sprawie maszyn / Direktyva dél masiny
Smérnice o strojnich zafizenich/ Smernica o strojovych zariadeniach / Gépekrél sz6l6 iranyelv

Restriction of the use of certain hazardous substances (RoHS) : 2011/65/EU

W sprawie ograniczenia stosowania niektérych niebezpiecznych substancji w sprzecie elektrycznym i elektronicznym.
Del tam tikry pavojingy medziagy naudojimo elektros ir elektroningje jrangoje apribojimo.

O omezeni pouzivani nékterych nebezpeénych latek v elektrickych a elektronickych zafizenich.

O obmedzeni pouzivania ur¢itych nebezpecnych latok v elekirickych a elektronickych zariadeniach.

Egyes veszélyes anyagok elektromos és elektronikus berendezésekben val6 alkalmazasanak korlatozasarol.

Applied harmonized Standards:
EN 61800-5-1:2007 EN ISO 13849-1:2015 (Cat.3, PL )
EN 61800-3:2004/A1:2012  EN 62061:2005/A2:2015 (SILCL3)
EN 61800-5-2:2007 (SIL3)  EN IEC 63000:2018

Place / Date
Miejscowos¢, data / Vieta, data / Misto, datum / Miesto, datum / Hely, datum
YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan
Drives Division

16'". Oct. 2020 L General Manager
% (% 4

o ! Nobuaki Jinnouchi
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5.2 European Standards

EU Declaration of Conformity YASKAWA

Translation - Danish | Swedish | Finnish | Latvian | Estonian Ref.No. VKOHIN-52009-32

EF-overensstemmelseserkleering | EG-férsékran om éverensstdmmelse
EY-vaatimustenmukaisuusvakuutus | EK atbilstibas deklaracija
EU vastavusdeklaratsioon

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products
erkleerer som eneste ansvarlig overensstemmelsen for fglgende produkter

forsékrar pa eget ansvar att féljande produkter uppfyller kraven pa éverensstammelse
vakuuttaa yksinomaisella vastuullaan seuraavien tuotteiden vaatimustenmukaisuuden

uz savu atbildibu pazino par talak minéto izstradajumu atbilstibu

deklareerib ainuvastutusel jargmiste toodete vastavust

GA500 Series AC Drive
Model: CIPR-GAS0 O D 0000 O-000o0ono

Directive of the European Parliament and Council
Europa-Parlamentets og Radets direktiv / EU-direktiv / Euroopan parlamentin ja neuvoston direktiivi
Eiropas Parlamenta un Padomes Direktiva / Euroopa Parlamendi ja ndukogu direktiiv

Low Voltage Directive (LVD) : 2014/35/EU
Lavspaendingsdirektivet / Lagspanningsdirektivet / Pienjannitedirektiivi
Zemsprieguma direktiva / Madalpingedirektiiv

Electromagnetic Compatibility Directive (EMC) : 2014/30/EU
EMC-direktivet / EMC-direktivet / EMC-direktiivi
EMS direktiva / Elektromagnetilise thilduvuse direktiiv

Machine Directive (MD) : 2006/42/EC
Maskindirektivet / Maskindirektivet / Konedirektiivi
Masinu direktiva / Masinadirektiiv

Restriction of the use of certain hazardous substances (RoHS) : 2011/65/EU
Om begraensning af anvendelsen af visse farlige stoffer i elektrisk og elektronisk udstyr.

Om begrénsning av anvandning av vissa farliga &mnen i elektrisk och elektronisk utrustning

Tiettyjen vaarallisten aineiden k&yton rajoittamisesta sahko- ja elektroniikkalaitteissa.

Par dazu bistamu vielu izmanto3anas ierobezo$anu elektriskas un elektroniskas iekartas.

Del tam tikry pavojingy medziagy naudojimo elektros ir elektroninéje jrangoje apribojimo.

Applied harmonized Standards:
EN 61800-5-1:2007 EN ISO 13849-1:2015 (Cat.3, PL e)
EN 61800-3:2004/A1:2012  EN 62061:2005/A2:2015 (SILCL3)
EN 61800-5-2:2007 (SIL3)  EN IEC 63000:2018

Place / Date
By, dato / Ort och datum / Paikka, pvm / Vieta, datums / Koht, kuupéev
YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan
Drives Division

16%™. Oct. 2020 L General Manager
@ 4% i

Nobuaki Jinnouchi
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5.2 European Standards

EU Declaration of Conformity

Translation - Croatian | Slovene | Maltese

YASKAWA

Ref.No. VKOHIN-S2009-32

EZ Izjava o sukladnosti | Deklaracija o skladnosti ES

Dikjarazzjoni tal-KE dwar il-Konformita

YASKAWA ELECTRIC CORPORATION

2-13-1 Nishimiyaichi Yukuhashi City
Fukuoka Pref., 824-8511 Japan

declares under sole responsibility conformity of the following products

pod isklju¢ivom odgovorno$cu izjavljuje sukladnost sljedec¢ih proizvoda
na lastno odgovornost potrjuje skladnost naslednjih izdelkov
tiddikjara taht ir-responsabbilta unika taghha I-konformita tal-prodotti li gejjin

GA500 Series AC Drive

Model: CIPR-GAS0 [J [ 00 0 0 0 0= 0 O

Directive of the European Parliament and Council

Direktiva Europskog parlamenta i Vijeca / Direktiva Evropskega parlamenta in Sveta
Eiropas Parlamenta un Padomes Direktiva / Euroopa Parlamendi ja néukogu direktiiv
Direttiva tal-Parlament Ewropew u tal-Kunsill

Low Voltage Directive (LVD)
Direktiva o niskom naponu / Nizkonapetostna direktiva
Direttiva dwar il-Voltagg Baxx

Electromagnetic Compatibility Directive (EMC)
Direktiva o elektromagnetskoj kompatibilnosti (EMC) / EMC direktiva
Direttiva dwar I-EMC

Machine Directive (MD)
Direktiva o strojevima / Direktiva o strojih
Direttiva dwar il-Makkinarju (MD)

Restriction of the use of certain hazardous substances (RoHS)
O ograni¢enju uporabe odredenih opasnih tvari u elektriénoj i elektronickoj opremi.

O omejevanju uporabe nekaterih nevarnih snovi v elektri¢ni in elektronski opremi.
Dwar ir-restrizzjoni tal-uzu ta’ ¢erti sustanzi perikoluzi fit-taghmir elettriku u elettroniku.

Applied harmonized Standards:
EN 61800-5-1:2007
EN 61800-3:2004/A1:2012
EN 61800-5-2:2007 (SIL3)

Place / Date
Mijesto, datum / Kraj, datum / Post, Data

YASKAWA ELECTRIC CORPORATION
2-13-1 Nishimiyaichi Yukuhashi City

Fukuoka Pref., 824-8511 Japan
L
[ N (% F ﬂ

16%™. Oct. 2020

1 2014/35/EU

1 2014/30/EU

: 2006/42/EC

: 2011/65/EU

EN ISO 13849-1:2015 (Cat.3, PL e)

EN 62061:2005/A2:2015 (SILCL3)
EN IEC 63000:2018

Drives Division
General Manager

Nobuaki Jinnouchi

€ CE Low Voltage Directive Compliance

It has been confirmed that this product complies with the CE Low Voltage Directive by conducting a test

according to EN 61800-5-1:2007.

The following conditions must be satisfied for machines and devices incorporating this product to comply with

the CE Low Voltage Directive.
B Area of Use

Install this product in a location with Overvoltage Category III and pollution degree 2 or less as specified in IEC/

CE 60664.
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5.2 European Standards

B Guarding Against Debris

When you install IP20/UL Open type drives, use an enclosure that does not let unwanted material enter the drive

from above or below.

B Electrical Installation

Refer to Figure 5.2 for an example of a drive that is wired to comply with the CE Low Voltage Directive.

Max. 115.2 kbps

Reset/
feedback ﬁ

Safety

ﬁ?ﬁmzo Q, 12 W)
w DIP switch S2

1

*1 F
use
Single Phase R " — B1 B2
200V / s 3> =—o Si2 ~
| *
Three-phase ‘ — s 2 U/t
200 - 400 V VIT2
power supply, o N | A k1o
50/60 Hz ‘ Drive &)
i Control Circuit Vo1
S ‘X O Jumper switch S5
Forward RUN/Stop /:%1 S1 &@ e ‘ Analog monitor voltage/
[ current selection [V]
Reverse RUN/Stop i Lo S2 &i@ 1 on
Lo
External Fault i i 1133 &@ 2 U E
T o
Fault Reset ! 1134 TSN v ||oFF
Multi-Step Speed 1 ;I
Multi-Function Reference f (MainfAux switch) | ., [S5 &@ DIP switch S2
Digital Input Multi-Step Speed P Termination resistor
(Default Setting) Reference 2 o '1se &@ ON/OFF [OFF]
Jog Reference 11 | @ DIP switch S1
Selection [ 14 A2 voltage/current
R =7 selection [I]
(1 1ISN Option connector
T se
DC 24 V Power supply L [:
Output 24 V, *UISPL b B
max. 150 mA o_*2avo o
D*e | o
o Shield ground terminal o MA
Pulse train input ——oRP Master speed reference pulse train o MB
peot (max. 32 kHz) o
i : 3 +V Frequency setting power supply i 3
- 10.5 V (max. 20 mA) o
PN LA S Y N VIOV .
Frequency o 3 [Default setting: Frequency Reference]
Bias Lo 0-10V (20 kQ)
Frequency L
seing | 4-20mA L A2 MFAI 2
potentometer o [Default setting: Adds the Frequency Reference]
'l 0-10V (20 kQ)
Pl 4-20mA (250 Q)0 - 20 mA (250 Q)
Lloilac
NN S !
DC 24 V Control 4 J/: ov
Power Input = : f
24V 700 mA [ [ Pe 2 Vpowersupplyineut
MEMOBUS /r i i 3 o Termination resistor
RS-485 —
; ‘

3 ESafety Electronic |
' ! Device Monitor output |
i |

)

J
J

*4

*s5

Multi-Function Digital Output:
AC 250 V, max. 1A

DC 30V, max. 1A

min. load DC 5V, 10 mA
reference value)

Default setting: Fault]

Multi-Function Photocoupler Output 1:
DC 48 V, max. 50 mA
[Default setting: During run]

Multi-Function Photocoupler Output 2:
DC 48 V, max. 50 mA
[Default setting: Frequency (Speed) Agree 1]

Pulse train output:
0 - 32 kHz (2 kQ)
[Default setting: Output frequency]

Multi-Function Analog Monitor Output
0-10V/4 -20 mA (250 Q)
[Default setting: Output frequency]

I=Erindicates shielded cable.
I indicates shielded twisted-pair cable.
'(© indicates main circuit terminal.

QO indicates control circuit terminal.

Figure 5.2 Wiring Diagram for CE Low Voltage Directive Compliance

*1
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Set L8-05 = 1 [Output Phase Loss Protect Select = Enabled] or set the wiring sequence to prevent input phase loss.
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*2  Use terminals B1, B2, -, +1, and +2 to connect options to the drive.

WARNING! Fire Hazard. Only connect factory-recommended devices or circuits to drive terminals B1, B2, -, +1, and +2.
Do not connect an AC power supply lines to these terminals. Incorrect wiring can cause damage to the drive and serious
injury or death from fire.

*3  To protect the circuit, the main circuit is separate from the surface case that can touch the main circuit.

*4  The control circuit is a Safety Extra-Low Voltage circuit. Use reinforced insulation to separate this circuit from other circuits. Make
sure that you connect the Safety Extra-Low Voltage as specified.

*5  Reinforced insulation separates the output terminals from other circuits. You can also connect circuits that are not Safety Extra-Low
Voltage circuits when the drive output is 250 Vac 1 A maximum or 30 VDC 1 A maximum.

WARNING! Electrical Shock Hazard. When you connect the shield wire of the control circuit wiring to the protective
ground terminal, do not connect the protective ground wire. If you connect the shield wire and the protective ground wire
to the protective grounding terminal, it may not comply with the technical standards and local safety regulations and can
cause serious injury or death.

B Main Circuit Wire Gauges and Tightening Torques

WARNING! Electrical Shock Hazard. Make sure that the protective ground wire complies with technical standards and local
safety regulations. The EN 61800-5-1: 2007 standard specifies that users must wire the power supply to automatically turn off
when the protective ground wire disconnects. If you turn on the internal EMC filter, the leakage current of the drive will be more
than 3.5 mA. You can also connect a protective ground wire that has a minimum cross-sectional area of 10 mm 2 (copper wire).
If you do not obey the standards and regulations, it can cause serious injury or death.

WARNING! Electrical Shock Hazard. Only connect factory-recommended devices or circuits to drive terminals B1, B2, -, +1,
and +2. Do not connect AC power to these terminals. Incorrect wiring can cause damage to the drive and serious injury or death
from fire.

Note:

* The recommended wire gauges are based on drive continuous current ratings with 75 °C (167 °F) 600 V class 2 heat-resistant indoor
PVC wire. Assume these conditions:
—Ambient temperature: 40 °C (104 °F) maximum

—Wiring distance: 100 m (3281 ft) maximum
—Normal Duty rated current value

*Refer to the instruction manual for each device for recommended wire gauges to connect peripheral devices or options to terminals +1,
+2, -, B1, and B2. Contact Yaskawa or your nearest sales representative if the recommended wire gauges for the peripheral devices or
options are out of the range of the applicable gauges for the drive.

* When you use crimp ferrules on the wire ends, contact Yaskawa or your nearest sales representative.
Wire Selection Precautions

Think about line voltage drop before selecting wire gauges. Select wire gauges that drop the voltage by 2% or less
of the rated voltage. Increase the wire gauge and the cable length when the risk of voltage drops increases.
Calculate line voltage drop with this formula:

Line voltage drop (V) = V3 x wire resistance (Q/km) x wiring distance (m) X motor rated current (A) x 10-3.

Precautions during Wiring

* Refer to “Yaskawa AC Drive Option Braking Unit, Braking Resistor Unit Instruction Manual
(TOBPC72060001)” for information about wire gauges and tightening torques to connect braking resistor units.

» Use terminals +1 and - to connect a regenerative converter or regenerative unit.

WARNING! Fire Hazard. Do not connect a braking resistor to terminals +1 or -. Use terminals B1 and B2 for the braking resistor
connections. If you connect a braking resistor to the incorrect terminals, it can cause damage to the drive and braking circuit and
serious injury or death.

Screw Shape
These tables use icons in Table 5.2 to show the shapes of the screw heads.

Table 5.2 Icons to Identify Screw Shapes

Icon Screw Shape
& -

@ Slotted (-)

@ Hex socket cap (WAF: 5 mm)
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Single-Phase 200 V Class

Model — Recomm. Gauge Applicable Gauge Wi{ir?é't'i'?g}ng T(.erminal Screw | Tightening 'I:orque

mm2 mm2 D Size and Shape N-m (Ibf-in)
L/L1, N/L2 25 25 6.5 w3 S (S:Z (s)g)
UITL, V/T2, W/T3 25 25 6.5 N (S:Z (5):;
B0O1 L+ 25 25 6.5 M3 S (2}5; (5):;
BI, B2 25 25 6.5 W S (2451 ] (5);
@ 25%2 2.5 %2 - M3.5 @ ((7)51; :;:g)
L/L1, N/L2 2.5 25 6.5 Ve (2:451 (5);
U/TI, V/T2, W/T3 25 25 6.5 S (401:451 (5):2)
B002 L+ 25 25 6.5 M3 S (2:451 (5):2)
B1, B2 25 25 6.3 w3 S (2:451 (s)g)
@ 25%2 25%2 - M3.5 @ (3? ;ﬁg)
L/L1, N/L2 25 25 6.5 Vel (2:451 (5):2)
UITL, V/T2, W/T3 25 25 6.5 N (Z:i (5):;
B004 -+ 25 25 6.5 Mz S (2:451 (5):5)
B1, B2 25 25 6.5 w3 S (21451 (5)§)
) 25%2 2.5 %2 - M3.5 @ ((7)51; é:g)
L/LL, N/L2 25 25-4 8 M3 & (212 (5):;
U/T1, V/T2, W/T3 25 25-4 8 M3 & (212 (5):;
B006 -+l 25 25-4 8 M3 (2:451 (5):2)
B1, B2 25 25-4 8 M3 9 (2:451 (5):2)

() 25%2 25-6%2 - waeD (1(1)22: 135.3)
L/LI, N/L2 2.5 25-4 8 M3 S (2:451 (5):;
U/TL, V/T2, W/T3 25 25-4 8 w3 S (2:451 (s)g)
B010 L+l 25 25-4 8 Vil (2:451 (5):;
Bl1, B2 25 25-4 8 M3 @ (2:451 (5):2)

) 2.5 %2 25-67%2 - M4@ (132 155.3)
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. Recomm. Gauge Applicable Gauge W'[e s‘;‘,f’E}"g Terminal Screw | Tightening Torque
Model Terminal eng . .
mm2 mm2 T Size and Shape N-m (Ibf-in)
15-17
L/L1, N/L2 4 25-6 10 Ma S (135-15)
15-17
U/T1, V/T2, WIT3 25 25-4 10 Ma S (135-15)
15-17
BO12 -1 4 25-6 10 MaE 135-15)
15-17
B1, B2 25 25-4 10 e (155-15)
12-15
@ 4% 25-6%2 ) M4@ (10.6 - 13.3)
15-17
L/L1, N/L2 6 25-10 10 MaES (135-15)
15-17
U/T1, V/T2, W/T3 2.5 25-4 10 eSS (135-15)
15-17
BO18 -+ 6 25-10 10 MaE (135-15)
15-17
B, B2 25 25-4 10 MaE (13515
20-25
@ 6*2 4-10%2 - MS@ (17.7-22.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.

*2  Ifyou turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

Three-Phase 200 V Class

Recomm. Gauge

Applicable Gauge

Wire Stripping

Terminal Screw

Tightening Torque

Model Terminal mm2 B Ler:'?: *1 Size and Shape N-m (Ibf-in)
R/LL, S/L2, T/L3 25 2.5 65 w3 S (Z:i (5]2)
U/TL, V/T2, WIT3 25 2.5 65 w3 S (gj 22)
2001 L+, 42 25 2.5 6.5 M3 S (gj 2?)
BI, B2 25 25 65 Mz S (2:451 2?)
@) 2.5 %2 25%2 - M3.5 @ ((7):? ég)
R/LL, S/1L2, T/L3 25 25 6.5 S 03-06
(4.4-53)
UITI, V/T2, W/T3 25 25 6.5 M3 0206
(4.4-53)
2002 L+, 42 25 25 6.5 M3 S (2:451 gg)
B1, B2 25 25 65 M3 S (Zj 22)
@ 2.5 %2 2.5 %2 - M3.5 @ ((7):? slgg)
R/LI, S/L2, T/L3 25 25 65 WS (Zj (s]g)
U/TI, V/T2, W/T3 2.5 25 63 w3 S (Z:i (s]g)
2004 -+, 42 25 2.5 65 w3 S (222 (s):g)
BI, B2 25 2.5 65 w3 S (gj (5)2)
&) 252 2572 : was B 1 5o
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e Terminal Recomm. Gauge Applicable Gauge Wi{if;ﬂfg}"g T?rminal Screw | Tightening 1:orque

mm2 mm2 ——- Size and Shape N-m (Ibf-in)
R/LI, S/L2, TIL3 25 25-25 6.5 N (Z:Z (5):;
UITL, V/T2, W/T3 25 25-25 6.5 N (Z:Z (5):;
2006 L+, 42 25 25-25 6.5 Mz S (21451 (5):2)
BI1, B2 25 25-25 6.5 W S (gi ] (5);
@ 25%2 25-25%2 - w5 B (2? : zlag)
R/LI, S/L2, T/L3 25 25-4 8 ) (Zji (5):2)
U/IT1, V/T2, W/T3 25 25-4 8 M3 & (Zji (5):2)
2008 o+, A2 25 25-4 8 w3 S (401:451 (5)12)
B1, B2 25 25-4 8 w3 S (4012451 (5):2)

@ 4%2 25-6%2 - M4@ (1(1):(2): :;3)
R/LI, S/L2, T/L3 25 25-4 8 Vel) (2:451 (5)12)
U/TL, V/T2, W/T3 25 25-4 8 Vel (Z:i (5)?)
2010 -+, 42 2.5 25-4 8 M3 S/ (2:451 (s):g)
B1, B2 25 25-4 8 w3 S (ZZ : (5);

@ 4 %2 2.5-6%2 - M4@ (ul)é 155.3)
RILI, S/L2, T/L3 25 25-4 8 M3 & (212 (5):;
UIT1, V/IT2, W/T3 25 25-4 8 M3 & (Zji (5):2)
2012 ) 25 25-4 8 M S (2:45; (5):2)
B1, B2 25 25-4 8 w3 (2451 : (5)2)

@ 4% 25-6%2 - ws B (1(1)2 :35,3)
R/L1, S/L2, T/L3 2.5 25-4 10 wa S (11 3551175)
UIT, V/T2, W/T3 2.5 25-4 10 ms S (1155_-1i75)
2018 ) 4 25-6 10 M4 9 (11;5_-1i75)
B1, B2 2.5 25-4 10 Ma S (11;5_-1i75)

@ 6*2 25-672 - we B (I(l)i :55.3)
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. Recomm. Gauge Applicable Gauge Wi[e s‘ﬂ?g}"g Terminal Screw | Tightening Torque
Model Terminal eng . E
mm2 mm2 T Size and Shape N-m (Ibf-in)
R/LI, S/L2, T/L3 4 25-6 10 i, -1
P : M4 (13.5-15)
U/T1, V/T2, WIT3 25 25-4 10 e, -1
S : : M4 (13.5-15)
1.5-1.7
2021 ) 6 4-10 10
e s (13.5-15)
1.5-1.7
Bl, B2 25 25-4 10
’ s (13.5-15)
12-15
& 6 *2 25-6%*2 -
@ M4@ (10.6 - 13.3)
1.5-1.7
RILI, S/L2, T/L3 6 4-10 10
S s (13.5- 15)
15-1.7
T1, V/T2, W/T3 6 4-10 10
UL, ViT2, M S (13.5 - 15)
15-1.7
2030 L+, 42 10 25-16 10
s S (13.5 - 15)
15-17
Bl, B2 25 25-4 10
’ s S (13.5 - 15)
2.0-2.5
S 6 6-16 i M5@ (17.7-22.1)
R/LI, S/L2, T/L3 10 25-16 10 i, 1517
,S/L2, . M4 (13.5-15)
U/TL, V/T2, W/T3 10 25-16 10 = 1517
, s - M4 (13.5-15)
23-2.5
2042 L+, 42 16 4-25 18
e wis S (19.8 -22)
15-1.7
Bl, B2 4 25-6 10
’ s (13.5-15)
2.0-2.5
10 6-16 -
S MS@ (17.7-22.1)
R/LI, S/L2, T/L3 16 4-25 18 e, 23-25
P i M5 (19.8 -22)
23-25
/T1, V/T2, W/T3 16 4.25 18
UL VT2, ws S (19.8 -22)
o <25 mm?
23-25
(19.8-22)
2 L2 2 ; 18
056 -+, 5 6-35 Ms S . 35
41-45
(36 - 40)
15-1.7
Bl, B2 10 4-16 10
’ s (13.5-15)
54-6.0
10 10-25 ;
@ M6@ (47.8 - 53.1)
5.55
RILI, S/L2, T/L3 25 6-35 20
N > M6 @ (45 - 49)
5-55
U/TL, V/T2, W/T3 16 6-25 20
5 s M6 @ (45 - 49)
5-55
2070 ) 35 10- 50 20
, M6 @ (45 - 49)
15-1.7
Bl, B2 1 4.1 10
’ 0 6 M S (13.5 - 15)
5.4-6.0
1 10-2 ]
S 6 0-25 M6@ (47.8-53.1)
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, Recomm. Gauge Applicable Gauge Wilr_e S‘;‘,{’E}“g Terminal Screw | Tightening Torque
Model Terminal eng . .
mm2 mm2 ——- Size and Shape N-m (Ibf-in)
@ 5-55
R/L1, S/L2, T/L3 35 10-50 20 M6 (45 - 49)
@ 5-55
U/T1, V/T2, W/T3 25 10-35 20 M6 (45 - 49)
5-55
2082 -+, 42 50 16-70 20 vic @ (35-49)
1.5-1.7
Bl1, B2 16 4-16 10 M46 (13.5-15)
54-6.0
S 16 10-25 i v D (47.8-53.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.

*2  Ifyou turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm?2 (copper wire).

Three-Phase 400 V Class

Recomm. Gauge

Applicable Gauge

Wire Stripping

Terminal Screw

Tightening Torque

Model Terminal Length */
e erminal iz mm2 mm Size and Shape N-m (Ibf:in)
0.5-0.6
R/L1, S/L2, T/L3 25 25-4 8 M3 e (44-53)
0.5-0.6
U/T1, V/T2, W/T3 2.5 25-4 8 M3 9 (44-53)
0.5-0.6
4001 442 25 2.5-4 8 M36 (4.4-5.3)
0.5-0.6
B, B2 25 25-4 8 M39 (4.4-53)
12-15
25%2 25-672 -
@ 5 5-6 M4@ (10.6 - 13.3)
0.5-0.6
R/LI, S/L2, T/L3 2.5 2.5-4 8 Mz S (4.4-53)
0.5-0.6
U/T1, V/T2, W/T3 2.5 2.5-4 8 Mz S (4.4-53)
0.5-0.6
2002 L2 25 25-4 8 M3@ (4.4-5.3)
0.5-0.6
B1. B2 25 25-4 8 Ve (44-53)
12-15
*2 _ *2 -
) 2.5 25-6 M4@ (10.6 - 13.3)
0.5-0.6
R/L1, S/L2, T/L3 2.5 2.5-4 8 Mz S (44-53)
0.5-0.6
U/T1, V/T2, W/T3 2.5 25-4 8 M3 (44-53)
0.5-0.6
4004 -+, 42 2.5 2.5-4 8 W S (4.4-53)
0.5-0.6
B1, B2 2.5 25-4 8 M36 (4.4-53)
12-15
4%2 2.5-6*2 -
@ M4® (10.6 - 13.3)
0.5-0.6
R/L1, S/L2, T/L3 2.5 25-4 8 M3 9 (44-53)
0.5-0.6
U/TI, V/T2, W/T3 25 25-4 8 M3 9 (44-53)
0.5-0.6
2005 L2 25 25-4 8 M39 (4.4-53)
0.5-0.6
B1, B2 2.5 2.5-4 8 M3 S (44-53)
12-15
*) -6 *2 -
@ 4 25-6 M4@ (10.6 - 13.3)
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. Recomm. Gauge Applicable Gauge W'[e s‘;‘,f’E}"g Terminal Screw | Tightening Torque
Model Terminal eng i i
mm2 mm2 T Size and Shape N-m (Ibf-in)
0.5-0.6
R/L1, S/L2, T/L3 25 25-4 8 Vel (44-53)
0.5-0.6
U/TL, V/T2, W/T3 25 25-4 8 M3 S (44-53)
0.5-0.6
4007 -+, 42 25 25-4 8 s S (44-53)
0.5-0.6
B1, B2 2.5 25-4 8 M39 (44-53)
12-15
© 4%2 25-6%2 - we B (10.6 - 13.3)
0.5-0.6
R/L1, S/L2, T/L3 25 25-4 8 M3 > (44-53)
0.5-0.6
U/T1, V/T2, W/T3 25 25-4 8 M3 @ (44-53)
0.5-0.6
4009 - +1,+2 2.5 2.5-4 8 w S (44-53)
0.5-0.6
B1, B2 2.5 25-4 8 M36 (44-53)
12-15
@D 4%2 25-6%2 - b (10.6 - 13.3)
15-1.7
R/L1, S/L2, T/L3 25 25-4 10 ma S (13.5-15)
15-1.7
U/T1, V/T2, W/T3 25 25-4 10 M4@ (13.5-15)
15-1.7
4012 -+, 42 2.5 25-4 10 M4@ (13.5-15)
15-1.7
B1, B2 25 25-4 10 M46 (13.5-15)
12-15
@ 4%2 25-6%2 - we B (10.6 - 13.3)
15-1.7
R/L1, S/L2, T/L3 2.5 25-4 10 S/ (13.5-15)
15-1.7
U/T1, V/T2, W/T3 2.5 25-4 10 M4@ (135-15)
15-1.7
4018 -+, 2 4 25-6 10 WS (135-15)
15-1.7
B1, B2 25 25-4 10 M49 (13.5-15)
2.0-2.5
D 4%2 25-16 ; wis B (17.7-22.1)
15-1.7
R/L1, S/L2, T/L3 4 25-6 10 w4 S (13.5-15)
15-1.7
U/TI, V/T2, W/T3 4 25-6 10 ma S (135-15)
15-1.7
4023 o+, 42 4 4-6 10 WS (13.5- 15)
15-1.7
Bl1, B2 25 25-4 10 Me S (13.5-15)
20-25
472 4-16 -
D M5@ (17.7-22.1)
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. Recomm. Gauge Applicable Gauge W|I|;e St';“’g;"g Terminal Screw | Tightening Torque
Model Terminal eng ¥ .
2 mm2 mm Size and Shape N-m (Ibf-in)
1.5-1.7
R/L1, S/L2, T/L3 6 4-10 10 M4 (135-15)
15-1.7
U/TL, V/T2, W/T3 6 4-10 10 M4 (135-15)
23-25
4031 ) 10 25-16 18 s S (19.8-22)
15-1.7
Bl1, B2 25 25-4 10 M46 (13.5-15)
54-6.0
® 6*2 6-16%2 - ws B (47.8-53.1)
15-17
R/L1, S/L2, T/L3 10 4-16 10 M49 (13.5-15)
1.5-1.7
U/TL, V/T2, W/T3 6 2.5-10 10 M46 (13.5-15)
23-25
4038 -+, 42 16 4-25 18 ws S (19.8 - 22)
1.5-1.7
B1,B2 4 25-6 10 w4 S (13.5-15)
54-6.0
10 6-16 -
D Mﬁ@ (47.8-53.1)
23-25
R/L1, S/L2, T/L3 16 4-25 18 M5@ (19.8-22)
23-25
U/T1, V/T2, W/T3 10 4-16 18 M5@ (19.8-22)
23-25
4044 -+, 42 16 6-25 18 ms S (19.8-22)
15-1.7
Bl, B2 6 4-10 10 M4@ (13.5-15)
54-6.0
10 6-16 -
@ we B (47.8-53.1)
e <25 mm?
23-25
19.8-22
R/L1, S/L2, T/L3 25 6-35 18 s S gs 2<)
. mm< =
41-45
(36 - 40)
23-25
U/TL, V/T2, W/T3 16 4-25 18 s S (19.8-22)
e <25 mm?
4060 23-25
19.8-22
-+, 42 25 6-35 18 MS@ (35 2<)
. mm? <
4.1-45
(36 - 40)
1.5-1.7
Bl, B2 10 25-16 10 M4@ (13.5-15)
54-6.0
10 6-16 -
@ M6@ (47.8-53.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.

*2  If you turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

B Connect a Fuse to the Input Side (Primary Side)

The drive circuit protection must comply with EN 61800-5-1:2007 for protection against a short circuit in the
internal circuitry. Connect semiconductor fuses on the input side for branch circuit protection.

Refer to Single-Phase 200 V Class on page 178, Three-Phase 200 V Class on page 178, and Three-Phase 400 V

Class on page 178 for more information about recommended fuses.
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WARNING! Electrical Shock Hazard. After the drive blows a fuse or trips an RCM/RCD, 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.

Single-Phase 200 V Class

Table 5.3 Factory-Recommended Branch Circuit Protection: Single-Phase 200 V Class

Three-Phase 200 V Class

Semiconductor Protection Fuse Semiconductor Protection Fuse
Drive Model Rated Current Drive Model Rated Current
Manufacturer: EATON/Bussmann Manufacturer: EATON/Bussmann
B001 FWH-25A14F B0O10 FWH-100B
B002 FWH-25A14F BO12 FWH-125B
B004 FWH-60B BO18 FWH-150B
B006 FWH-80B

Table 5.4 Factory-Recommended Branch Circuit Protection: Three-Phase 200 V Class

Semiconductor Protection Fuse Semiconductor Protection Fuse
Drive Model Rated Current Drive Model Rated Current

Manufacturer: EATON/Bussmann Manufacturer: EATON/Bussmann

2001 FWH-25A14F 2018 FWH-90B

2002 FWH-25A14F 2021 FWH-90B

2004 FWH-25A14F 2030 FWH-100B

2006 FWH-25A14F 2042 FWH-150B

2008 FWH-70B 2056 FWH-200B

2010 FWH-70B 2070 FWH-200B

2012 FWH-70B 2082 FWH-225A

Three-Phase 400 V Class

Table 5.5 Factory-Recommended Branch Circuit Protection: Three-Phase 400 V Class

B CE Standards Compliance for DC Power Supply Input

To comply with CE Standards, install a fuse for the DC power supply input.
Figure 5.3 shows a wiring example for a DC power supply that has two drives connected in parallel.

178

Semiconductor Protection Fuse Semiconductor Protection Fuse
Drive Model Rated Current Drive Model Rated Current

Manufacturer: EATON/Bussmann Manufacturer: EATON/Bussmann

4001 FWH-40B 4018 FWH-80B

4002 FWH-40B 4023 FWH-100B

4004 FWH-50B 4031 FWH-125B

4005 FWH-70B 4038 FWH-175B

4007 FWH-70B 4044 FWH-200B

4009 FWH-90B 4060 FWH-200B

4012 FWH-90B
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DC power supply
(converter)

©]
S)

Figure 5.3 Wiring Example for DC Power Supply Input
WARNING! Electrical Shock Hazard. Do not ground the main circuit bus. Incorrect wiring can cause serious injury or death.

Note:
«Install a fuse for each drive when operating more than one drive. If one fuse blows, replace all fuses.

« Install the external filter (system) to comply with the EMC Directive.
Refer to Table 5.6, Table 5.7, and Table 5.8 for the recommended fuses.

Table 5.6 Recommended Fuse: Single-Phase 200 V Class

Fuse Fuse
Drive Model Manufacturer: Bussmann Drive Model Manufacturer: Bussmann
Model Model
B0O1 FWH-25A14F B010 FWH-100B
B002 FWH-25A14F B012 FWH-125B
B004 FWH-60B BO18 FWH-150B
B006 FWH-80B

Table 5.7 Recommended Fuse: Three-Phase 200 V Class

Fuse Fuse
Drive Model Manufacturer: Bussmann Drive Model Manufacturer: Bussmann

Model Model

2001 FWH-25A14F 2018 FWH-90B

2002 FWH-25A14F 2021 FWH-90B

2004 FWH-25A14F 2030 FWH-100B

2006 FWH-25A14F 2042 FWH-150B

2008 FWH-70B 2056 FWH-200B

2010 FWH-70B 2070 FWH-200B

2012 FWH-70B 2082 FWH-225A

Table 5.8 Recommended Fuse: Three-Phase 400 V Class

Fuse Fuse
Drive Model Manufacturer: Bussmann Drive Model Manufacturer: Bussmann

Model Model

4001 FWH-40B 4018 FWH-80B

4002 FWH-40B 4023 FWH-100B

4004 FWH-50B 4031 FWH-125B

4005 FWH-70B 4038 FWH-175B

4007 FWH-70B 4044 FWH-200B

4009 FWH-90B 4060 FWH-200B

4012 FWH-90B

YASKAWA SIEPC71061753C GA500 Technical Manual 179

a Standards Compliance



5.2 European Standards

€ EMC Directive

Use drives with built-in EMC filters or install external EMC filters to the drive input side to comply with the
EMC Directive.

Drives with built-in EMC filters (models BxxxE, 2xxxE, 4xxxE) were tested in accordance with European
standard EN 61800-3:2004/A1:2012, and comply with the EMC Directive.

B Install a Drive to Conform to the EMC Directive

Install drive models BxxxE, 2xxxE, and 4xxxE with this procedure to comply with the EMC Directive when the
drive is a single unit or installed in a larger device.

1. Install the drive on a grounded metal plate.
2. Wire the drive and motor.

3. Ground the wire shielding on the drive side and motor side.

A - Drive D - Metal conduit
B - Wiring length */ E - Grounding wire
C - Motor

Figure 5.4 Wiring the Drive and Motor
*1  The maximum wiring length between the drive and motor is:

* BxxxE: 10 m (32.8 ft)

o 2xxxE, 4xxxE: 20 m (65.6 ft)
Note:
*Use a braided shield cable for the drive and motor wiring or put the wires through a metal conduit.
*Keep the cable between the drive and motor and the grounding wire as short as possible.

4. Use acable clamp to ground the motor cable to the metal plate.
Note:

Make sure that the protective ground wire complies with technical specifications or local safety standards.

A - Braided shield cable

C - Cable clamp (conductive)
B - Metal plate

Figure 5.5 Ground the Shield
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A - Grounding surface (Remove any paint or F - Motor
sealant.) G - Motor cable
B - Enclosure panel H - Cable clamp
C - Metal plate I - Grounding wire

D - Drive
E - Shielded wire

Figure 5.6 Install a Drive with a Built-in EMC Filter

5. Connect an AC reactor or DC reactor to decrease harmonic distortion. Refer to DC Reactors on page 186
to select a DC reactor.

Note:
»To comply with EN 61000-3-2 on drive models 2001 to 2006, 4001 to 4004, install a DC reactor.

Ground Wiring

WARNING! Electrical Shock Hazard. 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.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply of drive models BxxxE, 2xxxE, and 4xxxE to
comply with the EMC Directive before you turn on the EMC filter or if there is high resistance grounding. If you turn ON the EMC
filter, but you do not ground the neutral point, it can cause serious injury or death.

Enable the Internal EMC Filter

On drive models BxxxE, 2xxxE, and 4xxxE, move the screw or screws to turn ON and OFF (enable and disable)
the EMC filter.

Make sure that the symmetric grounding network is applied, and install the screw or screws in the ON position to
enable the built-in EMC filter in compliance with the EMC Directive. The EMC filter switch screw or screws are
installed in the OFF position by default.

WARNING! Electrical Shock Hazard. Disconnect all power to the drive, wait for the time specified on the warning label, and
check the drive for dangerous voltages before you remove covers or touch EMC filter screws. If you touch the screws when
there are dangerous voltages, it will cause serious injury or death.

WARNING! Electrical Shock Hazard. 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.

WARNING! Electrical Shock Hazard. Ground the neutral point on the power supply of drive models BxxxE, 2xxxE, and 4xxxE to
comply with the EMC Directive before you turn on the EMC filter or if there is high resistance grounding. If you turn ON the EMC
filter, but you do not ground the neutral point, it can cause serious injury or death.
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WARNING! Electrical Shock Hazard. Connect the ground cable correctly. If you touch electrical equipment that is not grounded,
it can cause serious injury or death.

NOTICE: To disable the internal EMC filter, move the screws from ON to OFF and then tighten to the specified torque. If you
fully remove the screws or tighten the screws to an incorrect torque, it can cause drive failure.

NOTICE: Move the EMC switch screw or screws to the OFF position for networks that are not symmetrically grounded. If the
screws are not in the correct position, it can cause damage to the drive.

L1

L3 L2

Figure 5.7 Symmetric Grounding

NOTICE: Damage to Equipment. When you use the drive with a non-grounding, high-resistance grounding, or asymmetric-
grounding network, put the EMC Filter screw or screws in the OFF position to disable the built-in EMC filter. If you do not disable
the built-in EMC filter, it will cause damage to the drive.

Table 5.9 shows asymmetric grounding networks.

Table 5.9 Asymmetric Grounding

Type of Grounding Diagram
L1
Grounded at the corner of the delta connection
L3 YT 3 L2
L1
Grounded at the middle of the side ( )
L3 L2

L1
Single-phase, grounded at the end point
N

L1
347 L1

L2

Three-phase variable transformer without solidly grounded neutral -2

L3 —

Table 5.10 EMC Filter Switch Location

Model Switch Location Diagram
BOO1E - BOO4E .
Figure 5.8
2001E - 2006E
BOOGE - BO12E
2008E - 2021E Figure 5.9
4001E - 4012E

2030E - 2082E

Figure 5.10
4018E - 4060E
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EMC FIL Q @
OFF / ON

A - SW (ON) B - SW (OFF)

Figure 5.8 EMC Filter Switch Location 1

-

/

A - SW (ON) B - SW (OFF)

Figure 5.9 EMC Filter Switch Location 2

A
s ™
EMC
FIL
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orr @
N —
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A - SW (ON) B - SW (OFF)

Figure 5.10 EMC Filter Switch Location 3

If you lose an EMC filter switch screw, use Table 5.11 to find the correct replacement screw and install the new
screw with the correct tightening torque.

NOTICE: Only use the screws specified in this manual. If you use screws that are not approved, it can cause damage to the
drive.
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Table 5.11 Screw Sizes and Tightening Torques

i Tightening Torque
Model Screw Size
Wiz N-m (Ibf- in)
B001 - B004 0.5-0.7
M3 x 16
2001 - 2006 4.4-6.2)
B006 - B012
0.5-0.7
2008 - 2021 M3 x 20
(4.4-62)
4001 - 4012
2030 - 2082 1.0-13
M4 x 20
4018 - 4060 (8.9-11.5)

B Installing the External EMC Noise Filter

Drive models BxxxA, 2xxxA, and 4xxxA must align with the conditions in this section to comply with EN 61800-
3:2004/A1:2012.

Connect an EMC noise filter that complies with European standards as specified by Yaskawa to the input side
(primary side). Refer to External EMC Noise Filter Selection on page 185 to select the correct EMC noise filter.

Use this procedure to install an EMC noise filter to make equipment and devices added to the drive comply with
the EMC Directive.

1. Install the drive and EMC noise filter on the same grounded metal plate.
2. Wire the drive and motor.

3. Ground the wire shielding on the drive side and motor side.

A - Drive D - Metal conduit
B - 10 m (32.8 ft) maximum E - Grounding wire
C - Motor

Figure 5.11 Wiring the Drive and Motor

Note:
*Use a braided shield cable for the drive and motor wiring or put the wires through a metal conduit.

+Keep the wire as short as possible. The maximum wiring length between the drive and motor is:
—BxxxA, 2xxxA, 4xxxA: 10 m (32.8 ft)

*Keep the grounding wire as short as possible.
4. Use acable clamp to ground the motor cable to the metal plate.

Note:
Make sure that the protective ground wire complies with technical specifications or local safety standards.

A - Braided shield cable C - Cable clamp (conductive)
B - Metal plate

Figure 5.12 Ground the Shield
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A - Grounding surface (Remove any paint or F - Motor
sealant.) G - Motor cable (Braided shield cable: 10 m (32.8 ft)
B - Enclosure panel maximum)
C - Metal plate H - Cable clamp
D - Drive I - Grounding wire
E - Ground the shield. J - EMC noise filter

Figure 5.13 EMC Noise Filter and Drive Installation Procedure
5. Connect the DC reactor to decrease harmonic distortion.
Refer to DC Reactors on page 186 to select a DC reactor.

Note:
*To comply with EN 61000-3-2 on drive models 2001 to 2006, 4001 to 4004, install a DC reactor.

Ground Wiring

WARNING! Electrical Shock Hazard. 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.

a Standards Compliance

External EMC Noise Filter Selection
Table 5.12 External EMC Noise Filter (BxxxA)

Drive model EMC Noise Filter Model Quantity Manufacturer
B001 FS23638-10-07 1 Schaffner
B002 FS23638-10-07 1 Schaffner
B004 FS23638-10-07 1 Schaffner
B006 FS23638-20-07 1 Schaffner
B010 FS23638-20-07 1 Schaffner
B012 FS23638-30-07 1 Schaffner
BO18 FS23638-40-07 1 Schaffner
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Table 5.13 External EMC Noise Filter (2xxxA)

Drive model EMC Noise Filter Model Quantity Manufacturer
2001 FS23637-8-07 1 Schaffner
2002 FS23637-8-07 1 Schaffner
2004 FS23637-8-07 1 Schaffner
2006 FS23637-8-07 1 Schaffner
2008 FS23637-14-07 1 Schaffner
2010 FS23637-14-07 1 Schaffner
2012 FS23637-14-07 1 Schaffner
2018 FS23637-24-07 1 Schaffner
2021 FS23637-24-07 1 Schaffner
2030 FS5973-35-07 *1 1 Schaffner
2042 FS5973-60-07 *1 1 Schaffner
2056 FS5973-100-07 *1 1 Schaffner
2070 FS5973-100-07 *1 1 Schaffner
2082 RTEN-5200 1 TDK

*1  When you install an external EMC noise filter, change the terminals or use the junction terminal.
Table 5.14 External EMC Noise Filter (4xxxA)

Drive model EMC Noise Filter Model Quantity Manufacturer
4001 FS23639-5-07 1 Schaffner
4002 FS23639-5-07 1 Schaffner
4004 FS23639-5-07 1 Schaffner
4005 FS23639-10-07 1 Schaffner
4007 FS23639-10-07 1 Schaffner
4009 FS23639-10-07 1 Schaffner
4012 FS23639-15-07 1 Schaffner
4018 FS5972-35-07 *1 1 Schaffner
4023 FS5972-35-07 *1 1 Schaffner
4031 FS5972-60-07 *1 1 Schaffner
4038 FS5972-60-07 *1 1 Schaffner
4044 RTEN-5100 1 TDK
4060 RTEN-5100 1 TDK

*1  When you install an external EMC noise filter, change the terminals or use the junction terminal.

B DC Reactors

To comply with EN 61000-3-2 on drive models 2001 to 2006, and 4001 to 4004, install a DC reactor when you
use an internal or external EMC filter. Refer to Table 5.15 to select the correct DC reactor.

Table 5.15 DC Reactors for Harmonic Suppression (Manufacturer: Yaskawa Electric)

DC reactor
Drive Model Manufacturer: Yaskawa
Model Rating
2001 - 2006 UZDA-B 5.4A, 8mA
4001 - 4004 UZDA-B 3.2A, 28mA
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Figure 5.14 UL/cUL Mark
The UL/cUL Mark identifies that this product conforms to rigid safety standards. This mark appears on products
in the United States and Canada. It shows UL approval, which identifies that the product complies with safety
standards after careful inspection and assessment. You must use UL Listed or UL Recognized parts for all primary
components that are built into electrical equipment that has UL approval.
This product has been tested in accordance with UL standard UL61800-5-1, and has been verified to be in
compliance with UL standards.
Machines and devices integrated with this product must satisfy the following conditions for compliance with UL
standards:

@ Area of Use

Install this product in a location with Overvoltage Category III and pollution degree 2 or less as specified in
UL61800-5-1.
B Ambient Temperature Setting

Maintain the ambient temperature within the following ranges according to the enclosure type.

* [P20/UL Type 1: -10 °C to +40 °C (14 °F to 104 °F)
* [P20/UL Open Type: -10 °C to +50 °C (14 °F to 122 °F)

€ Wire the Main Circuit Terminal Block

Wire the main circuit terminal block correctly as specified by the instructions in the manual.
To select the correct wire gauge, refer to Main Circuit Wire Gauges and Tightening Torques on page 188.

B Notes on Wiring the Main Circuit Terminal Block

Read these notes before you wire the main circuit terminal block.

WARNING! Fire Hazard. Remove the insulation from the connection wires to the wire stripping lengths shown in the manual. If
the stripping length is incorrect, the connection can cause a fire.

WARNING! Fire Hazard. Do not use bent or crushed wires. Remove the damaged end of the wire before you use it. Incorrect
connections can cause death or serious injury from fire.

WARNING! Fire Hazard. If you use stranded wire, make sure that all of the wire strands are in the connection. Also, do not twist
the stranded wire too much. Incorrect connections can cause death or serious injury from fire.

NOTICE: If you use power tools to tighten the terminal screws, use a low speed setting (300 min-1 (r/min) to 400 min-1 (r/min)).
High speeds can cause damage to the terminal screws.

* Use UL-Listed, vinyl-coated insulated copper wires for operation with a continuous maximum permitted
temperature of 75 °C at 600 V.

* Remove all unwanted objects that are near the terminal block connections.

* Remove the insulation from the connection wires to the wire stripping lengths shown in the manual.

* Do not solder stranded wire. Soldered wire connections can become loose over time and cause unsatisfactory
drive performance.

* Put the wire all the way into the terminal block. Remove the insulation from the wire to the recommended wire
stripping length to fit the wire with insulation in the plastic housing.

» Use a torque driver, torque ratchet, or torque wrench for the screws. A slotted driver or a hex tool will be
necessary to wire the screw clamp terminal. Use applicable tools as specified by the recommended conditions in
the product manual.

* Wire gauges on the drive you are replacing may not match the wire gauge ranges on your new drive. Refer to
the drive manuals for correct wire sizes.

* Do not tighten the terminal screws at an angle of 5 degrees or more. Failure to obey can cause damage to the
terminal screws.
If you damage a terminal screw, contact Yaskawa or your nearest sales representative.
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Figure 5.15 Permitted Angle
* Put the bit all the way into the hex socket to tighten the hex socket cap screw.

* When you tighten slotted screws, hold the straight-edge screwdriver perpendicularly to the screw. Make sure
that you align the end of the straight-edge screwdriver with the screw groove.

Figure 5.16 Tightening Slotted Screws
 After you connect the wires to the terminal block, lightly pull on the wires to make sure that they do not come
out of the terminals.

* Do not let strain on the wiring cause damage. Use a strain relief near the wiring to release the tension. Refer to
Figure 5.17 for an example.

QL O

-
O

A - Cable clamp
Figure 5.17 Strain Relief Example
Table 5.16 Recommended Wiring Tools

Bit Torque Driver Model Torque Wrench
Sé:irzew Screw Shape Wire Gauge Adapter ) q . ) 9 .
e Model Manufacturer (Tightening Torque) | (Tightening Torque)
TSD-M 1,2NM
M3 = N Bit SF-BIT-SL 0,5X3,0-70 | PHOENIX CONTACT 03-12Nm
(2.7 - 10.6 Ibfin))
TSD-M 3NM
M4 e, - Bit SF-BIT-SL 1,0X4,0-70 | PHOENIX CONTACT (12-3.0 N'm
(10.6 - 26.6 Ibf:in))
<25 mm? TSD-M 3NM
. 12-3.0N'm
(AWG 10) (12 g
M5 *1 (- Bit SF-BIT-SL 1,2X6,5-70 | PHOENIX CONTACT | (10:6-2661bFin)
> 30 mm? 4.1-45Nm
(AWG 8) ) (36.3 - 39.8 Ibfin) *2 *3
@ . 5-9N'm
M6 - Bit SF-BIT-HEX 5-50 | PHOENIX CONTACT .
(WAF: 5 mm) (44.3 - 79.7 Ibfin) *2 *3

*1  When you wire drive models 2042, 2056, 4031, 4038, 4044, and 4060, select the correct tools for the wire gauge.
*2  Use 6.35 mm (0.25 in) bit socket holder.
*3  Use a torque wrench that can apply this torque measurement range.

B Main Circuit Wire Gauges and Tightening Torques

Refer to Single-Phase 200 V Class on page 190, Three-Phase 200 V Class on page 191, and Three-Phase 400 V
Class on page 194 for the recommended wire gauges and tightening torques of the main circuit terminals.
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Comply with local standards for correct wire gauges in the region where you will use the drive.

WARNING! Electrical Shock Hazard. Only connect factory-recommended devices or circuits to drive terminals B1, B2, -, +1,
and +2. Do not connect AC power to these terminals. Incorrect wiring can cause damage to the drive and serious injury or death
from fire.

Note:

* The recommended wire gauges are based on drive continuous current ratings with 75 °C (167 °F) 600 V class 2 heat-resistant indoor
PVC wire. Assume these conditions:
—Ambient temperature: 40 °C (104 °F) maximum

—Wiring distance: 100 m (3281 ft) maximum
—Normal Duty rated current value

*Refer to the instruction manual for each device for recommended wire gauges to connect peripheral devices or options to terminals +1,
+2, -, B1, and B2. Contact Yaskawa or your nearest sales representative if the recommended wire gauges for the peripheral devices or
options are out of the range of the applicable gauges for the drive.

* When you use crimp ferrules on the wire ends, contact Yaskawa or your nearest sales representative.
Wire Selection Precautions
Think about line voltage drop before selecting wire gauges. Select wire gauges that drop the voltage by 2% or less

of the rated voltage. Increase the wire gauge and the cable length when the risk of voltage drops increases.
Calculate line voltage drop with this formula:

Line voltage drop (V) = V3 x wire resistance (Q/km) x wiring distance (m) X motor rated current (A) x 10-3,

Precautions during Wiring

* Refer to “Yaskawa AC Drive Option Braking Unit, Braking Resistor Unit Instruction Manual
(TOBPC72060001)” for information about wire gauges and tightening torques to connect braking resistor units.

» Use terminals +1 and - to connect a regenerative converter or regenerative unit.

WARNING! Fire Hazard. Do not connect a braking resistor to terminals +1 or -. Use terminals B1 and B2 for the braking resistor
connections. If you connect a braking resistor to the incorrect terminals, it can cause damage to the drive and braking circuit and
serious injury or death.

Screw Shape
These tables use icons in Table 5.17 to show the shapes of the screw heads.

Table 5.17 Icons to Identify Screw Shapes

Icon Screw Shape
> "

@ Slotted (-)

@ Hex socket cap (WAF: 5 mm)
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Single-Phase 200 V Class

Model Terminal Recomm. Gauge Applicable Gauge W‘,’_‘:;_f;[ﬁ";!}"g Terminal Screw Tightening Torque

AWG, kcmil AWG, kcmil i Size and Shape N-m (Ibf-in)
L/L1, N/L2 14 14 65 w3 S (Z:i 2?)
UITI, VT2, W/T3 14 14 6.5 M3 (Z:i 22)
B001 -+l 14 14 6.5 M3 @ (Z:i 22)
Bl, B2 14 14 65 Mz S (Z:i (s]g)
@ 14 %2 14 %2 - M3.5 @ ((7):? ;g)
L/L1, N/L2 14 14 6.5 w3 S (Z:i (s]g)
U/T1, V/T2, W/T3 14 14 6.5 M3 S (Zj (s]g)
B002 -+l 14 14 6.5 Mz S (Zij 22)
Bl, B2 14 14 65 w3 S (gii (5)2)
@ 14 *2 14 %2 - M3.5 @ ((7):? :;:g)
L/L1, N/L2 14 14 6.5 vz S (gj (5]2)
UITI, VT2, W/T3 14 14 6.5 M3 (Z:i 22)
B004 -+l 14 14 6.5 M3 S (Z:i 22)
BI, B2 14 14 65 Mz S (Z:Z 22)
@) 14 %2 14 %2 - M3.5 @ ((7):? ;g)
L/LL, N/L2 12 14-10 8 M3 S (Z:i 22)
UITL, VIT2, W/T3 14 14-12 8 Nl 05-09
(44-53)
B006 - 12 14-10 8 M3 S (Z:i (5]2)
Bl1, B2 14 14-12 8 M39 (2:451:2:2)

@ 10 *2 14-10 %2 - P (1(1):2: 153)
L/L1, N/L2 10 12-10 8 Vel (22451 2:;
U/TI1, V/T2, W/T3 14 14-12 8 M3 @ (22451 (s)g)
BOI0 - 10 12-10 8 WS (2:45;:(5):2)
BI, B2 14 14-12 8 Vel (2:45; (5]2)

@ 10 *2 14-1072 - we B (1(1):2: 1.35.3)
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Model Terminal Recomm. Gauge Applicable Gauge W',’_gr?;;',fe;“g Terminal Screw | Tightening Torque
AWG, kcmil AWG, kcmil - Size and Shape N-m (Ibf-in)
1.5-1.7
L/L1, N/L2 8 14-8 10
Ms S (13.5 - 15)
U/TL, V/T2, W/T3 12 14- 10 10 ) 1317
Pe M4 (13.5 - 15)
1.5-17
B012 L+ 8 14-8 10
’ M4 (13.5 - 15)
1.5-17
B, B2 14 14-12 10
’ M (13.5 - 15)
12-15
o 10 *2 14-10 *2 -
@ M4@ (10.6 - 13.3)
1.5-1.7
L/L1, N/L2 8 12-6 10
’ M+ (13.5 - 15)
15-1.7
UIT1, V/T2, W/T3 10 14-8 10
M S (13.5 - 15)
15-1.7
BOIS o+ 8 12-6 10
M (13.5 - 15)
15-1.7
B, B2 14 14-12 10
’ M+ (13.5- 15)
20-25
8 *2 12-8 %2 -
@ M5@ 17.7-22.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.

*2  If you turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

Three-Phase 200 V Class

o] Terminal Recomm. Gauge Applicable Gauge Wi{zf&iﬁ)g}ng Terminal Screw | Tightening Torque
AWG, kcmil AWG, kcmil - Size and Shape N-m (Ibf-in)
R/LI, S/L2, T/L3 14 14 6.5 Vel (2:451 (s):g)
U/T1, V/T2, W/T3 14 14 6.5 M3 (2:451 (s)g)
2001 ) 14 14 6.5 M3 @ (Z:Z (5):;
Bl, B2 14 14 6.5 Mz S (2:451 (s):g)
@ 14 *2 14 %2 - M3.5 @ (S? : flsg)
R/LL, S/L2, T/L3 14 14 65 M3 & (Z:i (5):;
U/TL, V/T2, W/T3 14 14 65 Nl (gjj (5):;
2002 ) 14 14 6.5 M3 @ (S:i (5):;
B1,B2 14 14 6.5 w3 S (2:451 (5):2)
@ 14 *2 14 *2 - M3.5 @ (22? :3:2)
R/L1, S/L2, T/L3 14 14 6.5 Vel (2:45; (5):;
U/T1, V/T2, W/T3 14 14 6.5 w3 (2:451 (5):2)
2004 -+, +2 14 14 6.5 M3 9 (?1451 : (5)2)
Bl, B2 14 14 6.5 Mz S (?1:451 (5):2)
) 14 %2 14 %2 - M3.5 @ (3? :;:g)
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Recomm. Gauge

Applicable Gauge

Wire Stripping

Terminal Screw

Tightening Torque

Model Terminal AWG, kcmil AWG, kcmil Ler:‘:‘;: ! Size and Shape N-m (Ibf-in)
R/LI, SIL2, TIL3 14 14 6.5 M3 (Z:i 2?)
UITI, V/T2, W/T3 14 14 6.5 S 03-06
(44-53)
2006 S+, 42 14 14 6.5 Mz S (Z:i 22)
BI, B2 14 14 6.5 M3 S (2:451 2:)
@ 14 14 - M3.5 @ ((7):? ;g)
R/LI, S/IL2, TIL3 14 14-12 8 M3 S (2:451 22)
U/TL, V/IT2, W/T3 14 14-12 8 M3 S (Zj 22)
2008 ) 14 14-12 8 M3 @ (2:2 (5):2)
Bl1,B2 14 14-12 8 M3@ (gj:gﬁ;

@) 10 *2 14-10 *2 - M4@ (1(1):2: 155.3)
R/L1, S/L2, T/L3 14 14-12 8 M3 S (Z:i 22)
UITI, V/T2, W/T3 14 14-12 8 Vel (Z:i 2?)
2010 ) 12 14-10 8 M3@ (Zi:gg)
BI, B2 14 14-12 8 Vel (Z:i:gig)

@) 10 *2 14-10*2 - B (1(1):2: 135.3)
RILI, S/L2, T/L3 12 14-10 8 Nl 0-09
(44-53)
UITL, V/T2, W/T3 12 14-10 8 Nl (2:2 gi)
2012 -+, 42 10 12-10 8 M3@ (Z:i:gig)
B1, B2 14 14-12 8 WS (Z:i 22)

@) 10 *2 14-10%2 - s P (1(]):2: 155.3)
R/LI, S/L2, T/L3 10 14-8 10 S (1] 3551175)
U/TI, V/T2, W/T3 10 14-8 10 ma S (11;5_-1;5)
2018 1,42 10 14-8 10 M S (113?5_-1;5)
Bl, B2 14 14-12 10 M4@ (11;5_-1i75)

@ g *2 14-8 *2 - M4@ (1(1)2}353)
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Model Terminal Recomm. Gauge Applicable Gauge W',’_gr?;;',fe;“g Terminal Screw | Tightening Torque
AWG, kcmil AWG, kcmil - Size and Shape N-m (Ibf-in)
1.5-1.7
R/L1, S/L2, T/L3 8 14-8 10
Ms S (13.5 - 15)
U/TL, V/T2, W/T3 10 14-8 10 ) 1317
Pe M4 (13.5 - 15)
1.5-17
2021 L2 8 14-8 10
e M4 (13.5 - 15)
1.5-1.7
B, B2 14 14-10 10
’ M4 (13.5 - 15)
12-15
a 8 *2 14-8 %2 -
@ M4@ (10.6 - 13.3)
1.5-1.7
R/LI, S/L2, T/L3 8 12-6 10
M (13.5 - 15)
15-1.7
UITI, V/T2, W/T3 8 12-6 10
M S (13.5 - 15)
15-1.7
2030 L4142 6 12-6 10
M+ (13.5 - 15)
15-1.7
B, B2 12 12-8 10
’ M+ (13.5-15)
20-25
8 10-6 -
@ M5@ (17.7-22.1)
1.5-17
R/L1, S/L2, T/L3 6 12-6 10
s M4 S (13.5-15)
1.5-1.7
U/TI, V/T2, W/T3 6 12-6 10
, , M4@ (13.5-15)
< <AWG 10
23-25
(19.8-22)
2042 L2 4 10-2 18
T ms S . AWGS<
41-45
(36 - 40)
15-1.7
Bl, B2 10 14-6 10
Ms S (13.5 - 15)
20-25
6 10-6 -
S M5@ 17.7-22.1)
41-45
R/L1, S/L2, T/L3 4 10-2 18
Ms S (36 40)
< <AWG 10
23-25
(19.8-22)
/T1, V/T2, W/T3 4 10-2 18
v ms S . AWGS8<
41-45
(36 - 40)
2056
41-45
L+, 42 2 8-2 18
Ms S (36 40)
1.5-17
Bl, B2 8 12-6 10
’ M+ S (13.5-15)
54-6.0
6 8-4 -
D W’@ (47.8-53.1)
5-55
R/L1, S/L2, T/L3 2 6-1 20
, s Mé @ (45 - 49)
5-55
U/TI, V/T2, W/T3 2 8-1 20
, s Mé @ (45 - 49)
5-55
2070 4L 42 1 6-1/0 20
vs @ (45 - 49)
1.5-17
B, B2 8 12-6 10
’ M S (13.5 - 15)
54-6.0
4 6-4 -
S MG@ (47.8-53.1)
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Recomm. Gauge

Applicable Gauge

Wire Stripping

Terminal Screw

Tightening Torque

Hoce Terminal AWG, kemil AWG, kemil Le':g: ! Size and Shape N-m (Ibf-in)
R/L1, S/L2, T/L3 1 6-1/0 20 ) (:5’_54;
U/TI, VIT2, WIT3 2 6-1 20 ) (:5’_5459)
2082 L+ 2 200 2-200 20 ) (:5'_54;
Bl1, B2 6 10-6 10 M49 (11;,5--1;5)

@ 4 6-4 - wo P (4;::2'30.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.
*2  Ifyou turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals

to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

Three-Phase 400 V Class

Recomm. Gauge

Applicable Gauge

Wire Stripping

Terminal Screw

Tightening Torque

Model Terminal AWG, kemil AWG, kcmil Ler:: ! Size and Shape N-m (Ibf-in)
R/LI, SIL2, TIL3 14 14-12 8 M3 S (22 22)
U/T1, V/T2, W/T3 14 14-12 8 M3 S (2:2 22)
4001 ) 14 14-12 8 M3 @ (2:451 22)
Bl1, B2 14 14-12 8 M3@ (Z:i:g:g)

@ 14 %2 14-10%2 - we B (1(1)22:1.35.3)
R/LI, /L2, T/L3 14 14-12 8 M3 S (Zj (5)2)
U/T1, V/T2, W/T3 14 14-12 8 M3 & (Z:i (5)2)
4002 1,42 14 14-12 8 WS (Z:i 2?)
B1, B2 14 14-12 8 Vel (Zj:gig)

@ 14 *2 14-10 *2 - M4@ (1(1):2: }.35.3)
R/LL, S/L2, T/L3 14 14-12 8 Nl 02-09
(44-53)
U/TL, V/T2, W/T3 14 14-12 8 M3 S 02000
(44-53)
4004 ) 14 14-12 8 M3 (2:451 gg)
B1, B2 14 14-12 8 w S (Z:i:gig)

@ 1022 14-10%2 : w5 105103
R/L1, S/L2, T/L3 14 14-12 8 M3 @ (Z:i (5):2)
UIT1, V/T2, W/T3 14 14-12 8 Nele, (Z:i 22)
4005 -+, 42 14 14-12 8 w3 S (222 (5)2)
BI, B2 14 14-12 8 Vel (gj (s)g)

@) 10 *2 14-10 *2 - M4@ (13:2: 135.3)
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5.3 UL Standards
Model Terminal Recomm. Gauge Applicable Gauge W‘,’_gfé;‘,f&}"g Terminal Screw | Tightening Torque
AWG, kcmil AWG, kcmil - Size and Shape N-m (Ibf-in)
R/LI, S/L2, T/L3 14 14-12 8 ) 03-06
e M3 (4.4-53)
U/TL, V/T2, W/T3 14 14-12 8 ) 03-06
P M3 (4.4-53)
0.5-0.6
4007 L4142 14 14-12 8
o w3 S (4.4-53)
05-0.6
B, B2 14 14-12 8
’ w3 S (4.4-53)
12-15
a 10 *2 14-10 *2 -
@ M4@ (10.6 - 13.3)
05-0.6
R/LI, S/L2, T/L3 14 14-12 8
S, W3S (4.4-53)
0.5-0.6
/T1, V/T2, W/T3 14 14-12 8
U/T1, ) Ve (44-53)
05-0.6
4009 L4142 14 14-12 8
w3 S (44-53)
05-0.6
B1,B2 14 14-12 8
: w3 S (44-53)
12-15
10 *2 14-10 *2 -
S M4@ (10.6 - 13.3)
R/LI, /L2, TIL3 12 14- 10 10 ) 1317
s M4 (13.5-15)
U/TI, V/T2, W/T3 14 14-12 10 ) I5-17
P M4 (13.5-15)
1.5-1.7
4012 4L 2 10 12-8 10
,FL, M4@ (13.5-15)
1.5-17
B, B2 14 14-12 10
’ M S (13.5 - 15)
12-15
10 *2 14-10 *2 .
S M4@ (10.6 - 13.3)
R/L1, S/L2, T/L3 10 12-8 10 ) 1317
e i M4 (13.5 - 15)
1.5-17
/T1, V/T2, W/T3 10 12-8 10
Ul vz, s (13.5 - 15)
15-1.7
4018 L2 10 14-8 10
T WS (13.5 - 15)
15-1.7
B, B2 14 14-12 10
’ M (13.5 - 15)
20-25
10 *2 14-6*2 -
S 0 6 M5® 17.7-22.1)
15-1.7
R/LI, S/L2, T/L3 8 14-6 10
Ms S (13.5- 15)
15-1.7
U/TL, V/T2, W/T3 10 14-8 10
M S (13.5-15)
15-1.7
4023 L2 8 12-6 10
T Ms S (13.5-15)
1.5-1.7
B, B2 12 14-10 10
’ M4 (13.5-15)
2.0-2.5
*) _6 *2 _
S 10 10-6 M5@ (17.7-22.1)
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5.3 UL Standards

Model Terminal Recomm. Gauge Applicable Gauge W',’_:,?;;EE}“Q Terminal Screw Tightening Torque
AWG, kcmil AWG, kcmil T Size and Shape N-m (Ibf-in)
1.5-17
R/L1, S/L2, T/L3 8 12-6 10
s S (13.5-15)
UITI, V/T2, W/T3 8 12-6 10 e 15 -17
, , M4 (13.5-15)
« <AWG 10
23-25
(19.8-22)
4031 ) 6 12-4 18
ws S « AWGS8<
41-45
(36 - 40)
1.5-17
B1, B2 10 12-8 10
S (13.5-15)
54-6.0
8 10-6 -
S Mé@ (47.8 - 53.1)
R/L1, S/L2, T/L3 6 12-6 10 = 13-
> M4 (13.5-15)
1.5-17
U/T1, V/T2, W/T3 8 12-6 10
M S (13.5-15)
« <AWG 10
23-25
(19.8-22)
4038 ) 4 10-2 18
ws S « AWGS<
41-45
(36 - 40)
1.5-17
B1, B2 10 14-6 10
s S (13.5-15)
54-6.0
6 10-6 -
S M6@ (47.8 - 53.1)
« <AWG 10
23-25
(19.8-22)
R/L1, S/L2, T/L3 4 10-2 18
ws S « AWGS<
41-45
(36 - 40)
. <AWG 10
23-25
(19.8-22)
U/TL, V/T2, W/T3 6 12-4 18
Pe wis S . AWGS8<
4044 4.1-45
(36 - 40)
41-45
L+ 42 2 8-2 18
Ms S (36.- 40)
1.5-1.7
B1, B2 8 12-6 10
s (13.5 - 15)
54-6.0
6 10-6 -
@ Mé@ (47.8-53.1)
41-45
R/LI, S/L2, T/L3 2 8-2 18 Ms S (36.- 40)
« <AWG 10
23-25
(19.8-22)
U/TL, V/T2, W/T3 4 10-2 18
e ws S . AWGS8<
41-45
(36 - 40)
4060
41-45
) 2 6-2 18 Ms S (36-40)
1.5-1.7
B1, B2 8 12-6 10
s S (13.5 - 15)
54-6.0
6 10-6 .
@ Mé@ (47.8 - 53.1)

*1  Remove insulation from the ends of wires to expose the length of wire shown.
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5.3 UL Standards

*2  If you turn on the internal EMC filter, the leakage current of the drive will be more than 3.5 mA. Use the closed-loop crimp terminals
to connect a protective ground wire that has a minimum cross-sectional area of 10 mm? (copper wire).

B Factory-Recommended Branch Circuit Protection for UL Listing

Use branch circuit protection to protect against short circuits and to maintain compliance with UL61800-5-1.
Yaskawa recommends connecting semiconductor protection fuses on the input side for branch circuit protection.
Refer to Single-Phase 200 V Class on page 197, Three-Phase 200 V Class on page 197, and Three-Phase 400 V
Class on page 198for more information.
WARNING! Electrical Shock Hazard. After the drive blows a fuse or trips an RCM/RCD, 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.
* 200 V Class
Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
31,000 RMS and not more than 240 Vac when there is a short circuit in the power supply.
* 400 V Class
Use the fuses specified in this document to prepare the drive for use on a circuit that supplies not more than
31,000 RMS and not more than 480 Vac when there is a short circuit in the power supply.

The built-in short circuit protection of the drive does not provide branch circuit protection. The user must provide
branch circuit protection as specified by the National Electric Code (NEC), the Canadian Electric Code, Part I
(CEC), and local codes.

Single-Phase 200 V Class
Table 5.18 Factory-Recommended Branch Circuit Protection: Single-Phase 200 V Class

Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD CIas;‘:t:: éi::e:tFuse Model Fuse Rat:d Current
A
B001 0.18 (1/6) 0.1 (1/6) 2 FWH-25A14F 25
B002 0.37 (1/4) 0.25 (1/4) 35 FWH-25A14F 25
B004 0.75 (3/4) 0.55 (1/2) 9 FWH-60B 60
B006 1.1(1.5) 1.1(1) 15 FWH-80B 80
BO10 2203) 1.5(2) 20 FWH-100B 100
B012 3.003) 2203) 30 FWH-125B 125
B018 - 4.0 (5) 40 FWH-150B 150
Three-Phase 200 V Class
Table 5.19 Factory-Recommended Branch Circuit Protection: Three-Phase 200 V Class
Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD CIas::t:: éi?i:fuse Model Fuse Rat:d Current
A
2001 0.18 (1/6) 0.1 (1/6) 3 FWH-25A14F 25
2002 0.37 (1/4) 0.25 (1/4) 35 FWH-25A14F 25
2004 0.75 (3/4) 0.55(1/2) 6 FWH-25A14F 25
2006 1.1(1.5) 0.75 (1) 10 FWH-25A14F 25
2008 1.5(2) 1.1(1.5) 12 FWH-70B 70
2010 22(3) 15(Q2) 15 FWH-70B 70
2012 3.0 (4) 2.2(3) 20 FWH-70B 70
2018 4.0 (5) 3.0 (4) 30 FWH-90B 90
2021 5.5(7.5) 4.0 (5) 35 FWH-90B 90
2030 7.5 (10) 5.5(7.5) 50 FWH-100B 100
2042 11(15) 7.5 (10) 70 FWH-150B 150
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Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) & Manufacturer: EATON/Bussmann
Drive Model Class J, CC, and T Fuse
ND HD Rated Current Model Fuse Rat:d Current
A

2056 15 (20) 11 (15) 90 FWH-200B 200

2070 18.5 (25) 15 (20) 110 FWH-200B 200

2082 22 (30) 18.5 (25) 125 FWH-225A 225

Three-Phase 400 V Class
Table 5.20 Factory-Recommended Branch Circuit Protection: Three-Phase 400 V Class

Maximum Applicable Motor Output Time Delay Fuse Semiconductor Protection Fuse Rated Current
kW (HP) Manufacturer: EATON/Bussmann
Drive Model
ND HD Clas::t:dcé:zl::‘e::use Model Fuse Rated Current
A A
4001 0.37 (1/2) 0.37 (1/2) 3 FWH-40B 40
4002 0.75 (1) 0.55 (3/4) 35 FWH-40B 40
4004 1.5(Q2) 1.1Q2) 7 FWH-50B 50
4005 2203) 1.5(3) 9 FWH-70B 70
4007 3.0 (4) 2.2(3) 12 FWH-70B 70
4009 4.0 (5) 3.0 (4) 15 FWH-90B 90
4012 5.5(7.5) 4.0 (5) 20 FWH-90B 90
4018 7.5 (10) 5.5 (10) 30 FWH-80B 80
4023 11.0 (15) 7.5 (10) 40 FWH-100B 100
4031 15.0 (20) 11.0 (15) 50 FWH-125B 125
4038 18.5 (25) 15.0 (20) 60 FWH-175B 175
4044 22.0 (30) 18.5 (25) 70 FWH-200B 200
4060 30.0 (40) 22.0 (30) 100 FWH-200B 200

€ Low Voltage Wiring for Control Circuit Terminals

You must provide low voltage wiring as specified by the National Electric Code (NEC), the Canadian Electric
Code, Part I (CEC), and local codes. Yaskawa recommends the NEC class 1 circuit conductor. Use the UL
approved class 2 power supply for external power supply.

Table 5.21 Control Circuit Terminal Power Supplies

Input/Output

Terminals

Power Supply Specifications

Digital input

S1to S7, SN, SC, SP

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

Analog input

Al, A2, AC +V

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

Analog output

AM, AC

Uses the LVLC power supply in the drive.

Pulse train output

MP, AC

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

Pulse train input

RP, AC

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

Safe disable input

H1,H2, HC

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

Serial communication input/output

D+, D-, AC

Uses the LVLC power supply in the drive.

Use the UL Listed class 2 power supply for external
power supply.

24 V external power supply

PS, AC

Use the UL Listed class 2 power supply.
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€ Drive Motor Overload and Overheat Protection
The drive motor overload and overheat protection function complies with the National Electric Code (NEC) and
the Canadian Electric Code, Part I (CEC).

Set the Motor Rated Current and L1-01 through L1-04 [Motor Overload Protection Select] correctly to enable
motor overload and overheat protection.

Refer to the control method and set the motor rated current with £2-01 [Motor Rated Current (FLA)], E5-03 [PM
Motor Rated Current (FLA)], or E9-06 [Motor Rated Current (FLA)].

B E2-01: Motor Rated Current (FLA)

No. o Default
Name Description
(Hex.) (Range)
E2-01 Motor Rated Current (FLA) | @I Determined by 02-04, C6-
(030E) Sets the motor rated current in amps. 01
(10% to 200% of the drive
rated current)

Note:
*If E2-01 < E2-03 [Motor No-Load Current], the drive will detect oPE(O2 [Parameter Range Setting Error].

* When the drive model changes, the display units for this parameter also change.
—0.01 A: B0O1 to BO18, 2001 to 2042, 4001 to 4023

—0.1 A: 2056 to 2082, 4031 to 4060

The value set for E2-01 becomes the reference value for motor protection and the torque limit. Enter the motor
rated current written on the motor nameplate. Auto-Tuning the drive will automatically set £2-01 to the value
input for 71-04 [Motor Rated Current].

B ES5-03: Motor Rated Current (FLA)

No. o Default
Name Description
(Hex.) (Range)
E5-03 Motor Rated Current (FLA) Determined by 02-04, C6-
(032B) Sets the PM motor rated current (FLA). 01
(10% to 200% of the drive
rated current)

Note:

When the drive model changes, the display units for this parameter also change.
+0.01 A: B0O1 - B018, 2001 - 2042, 4001 - 4023

*0.1 A: 2056 - 2082, 4031 - 4060

The drive automatically sets £5-03 to the value input for 72-06 [PM Motor Rated Current] after you do these
types of Auto-Tuning:

* PM Motor Parameter Settings

* PM Stationary Auto-Tuning

* PM Stationary Tuning for Stator Resistance

* PM Rotational Auto-Tuning

B E9-06: Motor Rated Current (FLA)

No. o Default
Name Description
(Hex.) (Range)
E9-06 Motor Rated Current (FLA) Determined by E9-01 and
(11E9) Sets the motor rated current in amps. 02-04
(10% to 200% of the drive
rated current)

Note:

When the drive model changes, the display units for this parameter also change.
+0.01 A: BOO1 to BO18, 2001 to 2042, 4001 to 4023

*0.1 A: 2056 to 2082, 4031 to 4060

The setting value of £9-06 is the reference value for motor protection. Enter the motor rated current written on the
motor nameplate. Auto-Tuning the drive will automatically set £9-06 to the value input for 74-07 [Motor Rated
Current].
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B L1-01: Motor Overload (oL1) Protection

No. L. Default
Name Description
(Hex.) (Range)
L1-01 Motor Overload (oL1) Determined by A1-02
(0480) Protection Sets the motor overload protection with electronic thermal protectors. 0-6)

This parameter enables and disables the motor overload protection with electronic thermal protectors.

The cooling capability of the motor changes when the speed control range of the motor changes. Use an electronic
thermal protector that aligns with the permitted load characteristics of the motor to select motor protection.

The electronic thermal protector of the drive uses these items to calculate motor overload tolerance and supply
overload protection for the motor:

* Output current

* Output frequency

* Motor thermal characteristics

* Time characteristics

If the drive detects motor overload, the drive will trigger an oL [Motor Overload] and stop drive output.

Set H2-01 = IF [Term MA/MB-MC Function Selection = Motor Overload Alarm (oL1)] to set a motor overload

alarm. If the motor overload level is more than 90% of the oL/ detection level, the output terminal activates and
triggers an overload alarm.

0 : Disabled

Disable motor protection when motor overload protection is not necessary or when the drive is operating more
than one motor.

Refer to Figure 5.18 for an example of the circuit configuration to connect more than one motor to one drive.

Power supply Drive o1 Motor
S3 (External fault) oL2
oL1 N.C. 4’—\—@
Thermal
oL2 overload
SN relay
SC
SP

Figure 5.18 Protection Circuit Configuration to Connect More than One Motor to One Drive

NOTICE: When you connect more than one motor to one drive or when the motor amp rating is higher than the drive amp
rating, set L1-01 =0 [Motor Overload (oL 1) Protection = Disabled] and install thermal overload relays for each motor. The
electronic thermal protection of the drive will not function and it can cause damage to the motor.

1 : Variable Torque
Use this setting for general-purpose motors with a 60 Hz base frequency.

The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.
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Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

Torque (%)
150

Rated speed = 100 % speed

60s

100+
90+

60

short time

Continuous

_-— Max. speed

3 over frame # 200LJ

~—— Max. spee

‘ peed
frame # 160MJ to 180LJ

~<— Max. speed
under frame # 132MHJ

5 33

: Il 0,
700720 167 200 Motor speed (%)

This motor is designed to operate with commercial line
power. Operate at a 60 Hz base frequency to maximize
the motor cooling ability.

If the motor operates at frequencies less than 60 Hz, the
drive will detect oL1. The drive triggers a fault relay
output and the motor coasts to stop.

2 : Constant Torque 10:1 Speed Range
Use this setting for drive-dedicated motors with a speed range for constant torque of 1:10.

The speed control for this motor is 10% to 100% when at 100% load. Operating slower than 10% speed at 100%
load will cause motor overload.

Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

100H

0
T105rgue %) Rated speed = 100 % speed
60s ! 34‘7: Max. speed
short time ! over frame # 200LJ

+—— Max. speed

+ frame # 160MJ to 180LJ
=—Max. speed

under frame # 132MJ

55 :

50| Continuous; !

oll! ! L
110 100 120 167 200

Motor speed (%)

This motor is designed to withstand increased
temperatures during continuous operation in the low
speed range (10% base frequency).

The motor operates continuously at 10% to 100% base
frequency. Operating slower than 10% speed at 100%
load will cause motor overload.

3 : Constant Torque 100:1 SpeedRange
Use this setting for vector motors with a speed range for constant torque of 1:100.

The speed control for this motor is 1% to 100% when at 100% load. Operating slower than 1% speed at 100%
load will cause motor overload.

Cooling Capability

Overload Characteristics
(at 100% motor load)

Load Tolerance
T %
%%ue (%) Rated speed = 100 % speed
60s 3 34—%—%* Max. speed
short time !\ r1 over frame # 200LJ
3 i :N—%* Max. speed
100 \ ! v+ frame # 160MJ to 180LJ
90H N\ -
. . < Max. speed
L N | under frame # 132MJ
50f Continuous! 1 N
SR .
0 700120 167200 Motor speed (%)

This motor is designed to withstand increased
temperatures during continuous operation in the low
speed range (1% base frequency).

The motor operates continuously at 1% to 100% base
frequency. Operating slower than 1% speed at 100% load
will cause motor overload.

4 : PM Variable Torque
Use this setting for PM motors with derated torque characteristics.

The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.
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Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

Torque (%)

150
130

Motor speed (%)

This motor is designed to withstand increased
temperatures during continuous operation at rated speed
and rated torque.

If the motor operates continuously at lower speed than
rated rotation speed at more than 100% torque, the drive
will detect oL1. The drive triggers a fault relay output and
the motor coasts to stop.

5 : PM Constant Torque

Use this setting with a PM motor for constant torque that has a speed range for constant torque of 1:500.
The speed control for this motor is 0.2% to 100% when at 100% load. Operating slower than 0.2% speed at 100%

load will cause motor overload.

Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

Torque (%)

150 60 s short time rating

Rt PE——

Continuous ratin

|

i |

I

L

! [

I ! |

i | i

! i i

A
L ! Motor speed relative
100120130 150 to rated speed (%)

This motor is designed to withstand increased
temperatures during continuous operation in the low
speed range (0.2% base frequency).

The motor operates continuously at 0.2% to 100% rated
speed. Operating slower than 0.2% speed at 100% load
will cause motor overload.

6 : Variable Torque (50Hz)

Use this setting for general-purpose motors with a 50 Hz base frequency.

The overload tolerance decreases as motor speed decreases because the cooling fan speed decreases and the ability
of the motor to cool decreases in the low speed range.

The overload tolerance characteristics of the motor change the trigger point for the electronic thermal protector.
This provides motor overheat protection from low speed to high speed across the full speed range.

Load Tolerance

Cooling Capability

Overload Characteristics
(at 100% motor load)

0y
T$g%ue (%) Rated speed = 100 % speed

<173 Max. speed

over frame # 200LJ

60s
short time

~<——— Max. speed

100 3 frame # 160MJ to 180LJ

90 ~*— Max. speed
under frame # 132MHJ

Continuous

60

0 I

L ; Motor speed (%)
100120 167 200

This motor is designed to operate with commercial line
power. Operate at a 50 Hz base frequency to maximize
the motor cooling ability.

If the motor operates at frequencies less than commercial
line power, the drive will detect oL1. The drive triggers a
fault relay output and the motor coasts to stop.

5 33
(50 Hz)
B L1-02: Motor Overload Protection Time
No. Default
Name Description
(Hex.) (Range)
L1-02 Motor Overload Protection 1.0 min
(0481) Time Sets the operation time for the electronic thermal protector of the drive to prevent damage to the (0.1 - 5.0 min)
motor. Usually it is not necessary to change this setting.

Set the overload tolerance time to the length of time that the motor can operate at 150% load from continuous

operation at 100% load.

When the motor operates at 150% load continuously for 1 minute after continuous operation at 100% load (hot
start), the default setting triggers the electronic thermal protector.
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Figure 5.19 shows an example of the electronic thermal protector operation time. Motor overload protection
operates in the range between a cold start and a hot start.

This example shows a general-purpose motor operating at the base frequency with L7-02 set to 1.0 min.

* Cold start

Shows the motor protection operation time characteristics when the overload occurs immediately after starting
operation from a complete stop.

* Hot start

Shows the motor protection operation time characteristics when overload occurs from continuous operation
below the motor rated current.

Operation time (min.)

0.4

0.1

10

~— Cold start

-—— Hot start

(characteristics when an overload occurs
at a complete stop)

(characteristics when an overload occurs

during continuous operation at 100 %)

0

100 150

200

Motor current (%)
(E2-01 =100 %)

Figure 5.19 Protection Operation Time for a General-purpose Motor at Rated Output Frequency

B L1-03: Motor Thermistor oH Alarm Select

No. e Default
Name Description
(Hex.) (Range)
L1-03 Motor Thermistor oH 3
(0482) Alarm Select Sets drive operation when the PTC input signal entered into the drive is at the oH3 [Motor (0-3)
Overheat Alarm] detection level.

0 : Ramp to Stop

The drive ramps the motor to stop in the deceleration time. The output terminal set for Fault [H2-01 to H2-03 =

E] activates.
1: Coast to Stop

The output turns off and the motor coasts to stop. The output terminal set for Fault [H2-01 to H2-03 = E]

activates.
2 : Fast Stop

The drive stops the motor in the deceleration time set in C1-09 [Fast Stop Time]. The output terminal set for Fault

[H2-01 to H2-03 = E] activates.

3 : Alarm Only

The keypad shows oH3 and the drive continues operation. The output terminal set for Alarm [H2-01 to H2-03 =

10] activates.

B L1-04: Motor Thermistor oH Fault Select

No. L. Default
Name Description
(Hex.) (Range)
L1-04 Motor Thermistor oH Fault 1
(0483) Select Sets the drive operation when the PTC input signal to the drive is at the 0H4 [Motor Overheat 0-2)
Fault (PTC Input)] detection level.

0 : Ramp to Stop

The drive ramps the motor to stop in the deceleration time. The output terminal set for Fault [H2-01 to H2-03 =

E] activates.
1: Coast to Stop

The output turns off and the motor coasts to stop. The output terminal set for Fault [H2-01 to H2-03 = E]

activates.
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2 : Fast Stop

The drive stops the motor in the deceleration time set in C/-09 [Fast Stop Time]. The output terminal set for Fault
[H2-01 to H2-03 = E] activates.

€ Conditions of Acceptability
Machines and devices integrated with finless-type drives must satisfy the following conditions for compliance
with UL standards:

Note:

Obey the installation conditions specified in this guide to take full advantage of finless-type drives. It is not necessary for drives other
than finless-type drives to satisfy the following conditions.

1. Install finless-type drives into a ventilated enclosure with a minimum enclosure volume shown in Table 5.22.

Table 5.22 Minimum Enclosure Volume

Minimum Volume
Model .
cm3 (in3)

B0O1 - B0O06 9850
2001 - 2012 (600)
B010 - BO12
2018 - 2042 15750

(960)
4001 - 4023
2056 - 2070 42000
4031, 4038 (2560)

2. Keep the ambient temperature lower than 35 °C (95 °F) in your application.

3. Keep the drive heatsink plate temperature lower than the maximum temperature shown in Table 5.23 in your
application.
Use U4-08 [Heatsink Temperature] to monitor the drive heatsink temperature.

Table 5.23 Maximum Temperature of the Heatsink Plate

Model Maximum Temperature of the Heatsink Plate
B001 - BO12 90 °C (194 °F)
2001 - 2021 90 °C (194 °F)
2030 - 2070 80 °C (176 °F)
4001 - 4012 90 °C (194 °F)
4018 - 4038 80 °C (176 °F)

4. Make sure that the metal surface to which you will install the drive meets these specifications:

* Flatness: < 0.2 mm (0.0078 in)
* Roughness: <25 S
5. Make sure that there is sufficient space for wiring and airflow to cool the drive.

* 30 mm (1.18 in) minimum from each side
* 100 mm (3.94 in) minimum from top and bottom

6. The recommended thermal compound is X-23-7795 from Shin-Etsu Chemical Co., Ltd., or equivalent. Apply
100 um to 250 pum of thermal compound over the full heatsink plate of the drive.

7. Use the correct screws to safety the drive to a metal surface (enclosure panel). Table 5.24 shows the screw
sizes and tightening torques.
Monitor the temperature of the external heatsink at the top center of the junction between the external
heatsink and the drive.

Table 5.24 Screw Sizes and Tightening Torques

. . Tightening Torque
Di Model S S
rive iode crew oize N‘m (Ibf~in)
B001 - B012 M5 20-25
) (17.7-22.1)
2001 - 2021 M5 20-25
) (17.7-22.1)
2.0-25
2030 - 2056 M5
(17.7-22.1)

204 YASKAWA SIEPC71061753C GA500 Technical Manual



5.3 UL Standards

Tightening T
Drive Model Screw Size il .orque
N-m (Ibf-in)
4.0-5.0
2070 W
(35.4-44.3)
2.0-2.5
4001 - 4012 M5
(17.7-22.1)
2.0-2.5
4018 - 4038 M5
(17.7-22.1)
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5.4 China RoHS Compliance

5.4 China RoHS Compliance

Figure 5.20 China RoHS Mark

The China RoHS mark is displayed on products containing six specified hazardous substances that are in excess
of regulatory limits, based on the “Administrative Measures for the Restriction of the Use of Hazardous
Substances in Electrical and Electronic Products” and “Marking for the Restricted Use of Hazardous Substances in
Electronic and Electrical Products” (SJ/T 11364-2014), which were promulgated on January 26, 2016. The
number displayed in the center of the mark indicates the environment-friendly use period (number of years) in
which electrical and electronic products that are being produced, sold, or imported to China can be used. The date
of manufacture of the electrical and electronic product is the starting date of the environment-friendly use period
for the product. The six specified hazardous substances contained in the product will not leak outside of the
product during normal use within this period and will have no serious impact on the environment, the human
body, or property.

The environment-friendly use period for this product is 15 years. This period is not the product warranty period.

€ Information on Hazardous Substances in This Product

Table 5.25 shows the details on hazardous substances contained in this product.

Table 5.25 Contents of Hazardous Substances in This Product

Hazardous Substances

Parts Name Lead Mercury Cadmium F(I;?]’:‘r’:iljm Polybrominated Biphenyls Polybromllzr;ﬁ;erg Diphenyl
(Pb) (Hg) (Cd) (Cr(v1) (PBB) (PBDE)

Circuit Board

X

o

o

o

o

o

Electronic Parts

X

o

(o)

e}

o

(o)

Brass Screw

X

o

o

o

o

o

Aluminum Die
Casting

X

o

o

o

o

o

Note:

This table has been prepared in accordance with the provisions outlined in SJ/T 11364.

o: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below or equal to the limit requirement of GB/T 26572.
x: Indicates that said hazardous substance contained in at least one of the homogeneous materials used for this part is above the limit requirement of GB/T 26572.

This product complies with EU RoHS directives. In this table, "x" indicates that hazardous substances that are exempt from EU RoHS directives are contained.
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5.6 Safe Disable Input

Functional &
Safety

Figure 5.22 TUV Mark

The TUV mark identifies that the product complies with the safety standards.

This section gives precautions to support the Safe Disable input. Contact Yaskawa for more information.
The safety function complies with the standards shown in Table 5.27.

Table 5.27 Applied Safety Standards and Unified Standards

Safety Standards

Unified Standards

IEC/EN 61508:2010 (SIL3)

IEC 62061:2005/AMD2:2015 (SILCL3)
Functional Safety EN 62061:2005/A2:2015 (SILCL3)
IEC 61800-5-2:2016 (SIL3)

EN 61800-5-2:2017 (SIL3)

Machine Safety ISO/EN ISO 13849-1:2015 (Cat.3, PL e)

IEC 61000-6-7:2014
EMC EN 61000-6-7:2015
IEC/EN 61326-3-1:2017

LVD

IEC 61800-5-1:2007/AMD1:2016
EN 61800-5-1:2007/A1:2017

Note:

SIL = Safety Integrity Level.

& Safe Disable Specifications

The Safe Disable input provides the stop function that complies with “Safe Torque Off” as specified by IEC/
EN61800-5-2. The Safe Disable input meets the requirements of ISO/EN ISO 13849-1 and IEC/EN 61508. It also
has a safety status monitor to detect safety circuit errors.

When you install the drive as a component in a system, you must make sure that the system complies with the
applicable safety standards.

Refer to Table 5.28 for safety function specifications.

Table 5.28 Safe Disable Specifications

Item

Description

Input/Output

* Input: 2
Safe Disable input (H1, H2)
Signal ON level: 18 Vdc to 28 Vdc
Signal OFF level: -4 Vdc to +4 Vdc
e OQutput: 1
MFDO safety monitor output for external device monitor (EDM)

Response time from when the input opens to when the drive output stops

3 ms or less

signal operates

Response time from when the H1 and H2 terminal inputs open to when the EDM

30 ms or less

Failure probability

Less frequent operation request mode

PFD = 1.38E-

Frequent operation request mode or
continuous mode

PFH = 3.35E

Performance level

The Safe Disable input complies with the performance level requirements of EN ISO 13849-
1.

HFT (hardware fault tolerance) N=1
Type of subsystem Type B
MTTFp High
DCavg Medium
Mission time 10 years
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Note:

EDM = External Device Monitoring

PFD = Probability of Failure on Demand

PFH = Probability of Dangerous Failure per Hour

€ Notes

DANGER! Sudden Movement Hazard. When you use the Safe Disable function in the safety system of a machine, do a full risk
assessment for the system to make sure that all parts of the system comply with applicable safety standards. Incorrect
application of the Safe Disable function can cause serious injury or death.

DANGER! Sudden Movement Hazard. If the output circuit of the drive is damaged and the Safe Disable function turns OFF the
drive output to a permanent magnet (PM) motor, the motor can rotate 180 electrical degrees. Prevent damage to equipment and
injury to personnel during this condition. Sudden motor movement can cause serious injury or death. It is possible for current to
flow through the motor winding in these conditions.

DANGER! Electrical Shock Hazard. You cannot depend on the Safe Disable function to prevent electrical shock. Disconnect all
power to the drive and wait for the time specified on the warning label before you remove covers. Check the drive for dangerous
voltages before servicing or repair work. If you do work on the drive when it is energized and there is no cover over the
electronic circuits, it can cause serious injury or death.

WARNING! Sudden Movement Hazard. Although the Safe Disable function is in operation, gravity or other external forces in the
vertical axis can move the motor. Incorrect application of the Safe Disable function can cause serious injury or death.

WARNING! Sudden Movement Hazard. Do not use the drive output signals to control external holding brakes or dynamic
brakes for functional safety. Use a system that conforms to the functional safety requirements. Incorrect application of the Safe
Disable function can cause serious injury or death. Systems that use drive output signals (including EDM) for safety are not safe
because drive output signals are not safety components.

WARNING! Sudden Movement Hazard. Connect the Safe Disable inputs to the devices as specified by the safety requirements.
If you connect the Safe Disable inputs incorrectly, it can cause serious injury or death.

WARNING! Sudden Movement Hazard. To use the Safe Disable inputs, remove the jumpers between terminals H1-HC and H2-
HC. If the Safe Disable circuit does not work correctly, it can cause serious injury or death.

WARNING! Sudden Movement Hazard. When you clear the Safe Disable input, make sure that the Safe Disable Monitor output
operates correctly as the specification for Safe Disable function. If the Safe Disable circuit does not operate correctly, it can
cause serious injury or death.

WARNING! Sudden Movement Hazard. Regularly examine the Safe Disable input and all other safety features. A system that
does not operate correctly can cause serious injury or death.

WARNING! Sudden Movement Hazard. Only let approved personnel who know about the drive, instruction manual, and safety
standards wire, examine, and maintain the Safe Disable input. If personnel are not approved, it can cause serious injury or
death.

WARNING! Sudden Movement Hazard. Only use the Safe Disable Monitor (multi-function output terminal set to the EDM
function) to monitor the Safe Disable status or to find a malfunction in the Safe Disable inputs. The monitor output is not a safety
output. If you use the Safe Disable Monitor incorrectly, it can cause death or serious injury.

Note:
* When you use a drive with a built in safety function, you must replace it 10 years after first use.

* A maximum of 3 ms will elapse from when terminals H1 or H2 shut off until the drive switches to the “Safe Torque Off” status. Set the
OFF status for terminals H1 and H2 to hold for at least 3 ms. The drive may not be able to switch to the “Safe Torque Off” status if
terminals H1 and H2 are only open for less than 3 ms.

€ Using the Safe Disable Function
B Safe Disable Circuit

The Safe Disable circuit has two isolated channels (terminals H1 and H2) that stop the output transistors. The
input can use the internal power supply of the drive.

Set the EDM function to one of the MFDO terminals [H2-xx = 21 or 121] to monitor the status of the Safe
Disable function. This is the “Safe Disable monitor output function”.
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Main circuit power supply

Multi-function digital output or
multi-function photocoupler output (H2-xx = 21 or 121)
Control circuit
Safety relay or HC +¥V
PLC with safety function
Safety
Feedback output
H1 —
— g@ Gate block1_|
H2 —
Power module

Drive J\ L L

Figure 5.23 Safe Disable Function Wiring Example

B Connect Safe Disable Input Contacts to Multiple Drives

To Use the Drive Internal Power Supply
Figure 5.24 shows an example of how to connect Safe Disable contacts.

From the terminals HC-SN of drive 1, supply the power for the Safe Disable function for the applicable drives.
These conditions limit the number of units to connect:

* Internal power supply capacity
* Number of MFDIs used
* Supply current to the external sensors
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Safety switch

Drive 1

Safe Disable input

Open
controller 1
Reset/
feedback -r
input ik Drive 2
o lle HC
. SN
| }
! H1
i ; 4 H2
Pt Connect MFDO terminals set to
~=—=======~_J Safe Torque OFF [H2 - xx = 21] in series. E(G)
Safety Electronic
Device Monitor output =
T Drive 3
Ulle HC
SN
H1
H2
E(G)

Figure 5.24 Connection Example to Use the Internal Power Supply

To Use 24 V External Power Supply

Figure 5.25 shows an example of how to connect Safe Disable contacts. These conditions limit the number of
units to connect:

» External power supply capacity

* Number of MFDIs used

* Supply current to the external sensors
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Safety switch

24V .
S2 Drive 1
LT HC
Safe Disable input SN
/S1
\ S H1
L ) H2
l Safety
Open controller -t
Reset/
feedback -+
input L Drive 2
lle HC

SN

oo Connect MFDO terminals set to
~TTTTmT7777J Safe Torque OFF [H2 - xx = 21] in series.
Safety Electronic

Device Monitor output

e Drive 3
dlle HC

SN

H1

H2

E(G)

1

Figure 5.25 Connection Example to Use 24 V External Power Supply

Number of Possible Drives to Connect

Power Supply Digital Inputs 24V Output Number of Drives
Yes Yes *1 1
7-channel input
Internal power supply ( put) No 13
(Drive 1) Yes *1 .
No
No 17

Different for different external power
supply capacities *2

External power supply -

*1  This is when you use a maximum of 150 mA.
*2 24V, 12 mA is necessary for each drive.

Use this formula to calculate the number of units to connect:

n= (Iomax = IMFDI X Nmrpl - |sensor)/ Isafety

* n: Number of units to connect
* Jomax: Maximum current that the power supply can supply (234 mA for the internal power supply)
* Imrpr: Current consumed per MFDI (6 mA)
* nyrpr: Maximum number of MFDIs that can be activated at the same time (maximum of 7-channel)
* Lsensor: Current externally supplied for sensor power supply (maximum of 150 mA)
* Iafety: Current consumed by Safe Disable terminals H1 and H2 (12 mA)
Note:
Round the values to the first decimal place.

B Enabling and Disabling the Drive Output (“Safe Torque Off”)

Refer to Figure 5.26 for an example of drive operation when the drive changes from “Safe Torque Off” status to
usual operation.
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Output frequency —————— Motor coasts to stop
\ Clear the Run command to release
the Safety function.

Drive ready
i
Run command  Run ! | Stop
! ¥
H1, H2 ON (Safety function |OFF (Safety function enabled)l
Input terminal disabled) ! A
Drive output Usual operation X Safe Torque Off X Baseblock (Not safe)

Figure 5.26 Safe Disable Operation
Switching from Usual Operation to “Safe Torque Off”
Turn OFF (open) safety input terminal H1 or H2 to enable the Safe Disable function. When the Safe Disable

function is enabled while the motor is operating, the drive output and motor torque turn off and the motor always
coasts to stop. The b1-03 [Stopping Method Selection] setting does not have an effect on the stopping method.

The “Safe Torque Off” status is only possible with the Safe Disable function. Clear the Run command to stop the
drive. Turning off drive output (a baseblock condition) # “Safe Torque Off”.
Note:

» When it is necessary to ramp to stop the motor, do not turn off terminals H1 and H2 until the motor fully stops. This will prevent the
motor from coasting to stop during usual operation.

* A maximum of 3 ms will elapse from when terminals H1 or H2 shut off until the drive switches to the “Safe Torque Off” status. Set the
OFF status for terminals H1 and H2 to hold for at least 3 ms. The drive may not be able to switch to the “Safe Torque Off” status if
terminals H1 and H2 are only open for less than 3 ms.

Going from “Safe Torque Off” to Usual Operation
The safety input will only release when there is no Run command.
* During Stop

When the Safe Disable function is triggered during stop, close the circuit between terminals H1-HC and H2-HC
to disable “Safe Torque Off”. Enter the Run command after the drive stops correctly.

* During Run
If you trigger the Safe Disable function during run, clear the Run command, then close the circuit between
terminals H1-HC and H2-HC to disable “Safe Torque Off”. Enter the Stop command, then enter the Run
command when terminals H1 and H2 are activated.

B Safe Disable Monitor Output Function and Keypad Display

Refer to Table 5.29 for information about the relation between the input channel status, Safety monitor output
status, and drive output status.

Table 5.29 Safe Disable Input and External Device Monitor (EDM) Terminal Status

MEMOBUS Register
Input Channel Status Safety Monitor Output Status 0020H 9
Drive Output Keypad READY LED
n . Status Display
Input 1 Input 2 MFDO Terminal | MFDO Terminal bit C bit D
(H1-HC) (H2-HC) (H2-xx =21) (H2-xx =121)
ON o ON o OFF ON Bellseblock Normally READY: 0 0
(Close the circuit) | (Close the circuit) (Drive ready) displayed [luminated
OFF ON o OFF ON Safety status STOF ALM/ERR: ) 0
(Open) (Close the circuit) (STo) (Flashing) Flashing
ON o OFF OFF ON Safety status STOF ALM/ERR: ) 0
(Close the circuit) (Open) (STo) (Flashing) Flashing
OFF OFF Safety status STo .
ON OFF . READY: Flashing 0 1
(Open) (Open) (STo) (Flashing)

Safety Function Status Monitor

The drive Safety monitor output sends a feedback signal about the status of the Safety function. The Safety
monitor output is one of the possible settings available for the MFDO terminals. If there is damage to the Safe
Disable circuit, a controller (PLC or safety relay) must read this signal as an input signal to hold the “Safe Torque
Off” status. This will help verify the condition of the safety circuit. Refer to the manual for the safety device for
more information about the Safety function.

It is possible to switch polarity of the Safety monitor output signal with the MFDO function settings. Refer to
Table 5.29 for setting instructions.
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5.6 Safe Disable Input

Keypad Display
If the two input channels are OFF (Open), the keypad will flash S7o [Safe Torque OFF].
If there is damage to the Safe disable circuit or the drive, the keypad will flash SToF [Safe Torque OFF

Hardware] when one input channel is OFF (Open), and the other is ON (Short circuit). When you use the Safe
disable circuit correctly, the keypad will not show SToF.

If there is damage to the drive, the keypad will show SCF [Safety Circuit Fault] when the drive detects a fault in
the Safe disable circuit. Refer to the chapter on Troubleshooting for more information.

Validating the Safe Disable Function

After you replace parts or do maintenance on the drive, complete all necessary wiring to start the drive, then
follow these steps to test the Safe Disable input. Keep a record of the test results.

1.

2.

214

When the two input channels are OFF (Open), make sure that the keypad flashes S7o [Safe Torque OFF], and
make sure that the motor is not running.

Monitor the ON/OFF status of the input channels and make sure that MFDO set to the EDM function operates
as shown in Table 5.29.

If one or more of the these items are true, the ON/OFF status of the MFDO may not display correctly on the
keypad.

* Incorrect parameter settings.

* A problem with an external device.

* The external wiring has a short circuit or is disconnected.

* There is damage to the device.

Find the cause and repair the problem to correctly display the status.

Make sure that the EDM signal operates during usual operation as shown in Table 5.29.
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6.1 Section Safety

6.1 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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6.2 Field Bus Network Support

6.2 Field Bus Network Support

You can use the PLC to control and monitor the drive through the network. The drive has a standard RS-485
interface (MEMOBUS/Modbus communications). Install a separately sold communication option on the drive to
support other network communications.

€ Available Communication Options

Refer to Table 6.1 for the fieldbus networks that are compatible with the drive. Contact Yaskawa or your nearest

sales representative to order a communication option.

Table 6.1 Available Fieldbus Network

YASKAWA SIEPC71061753C GA500 Technical Manual

Type of Communications Option model Type of Communications Option model
CC-Link SI-C3 DeviceNet SI-N3
MECHATROLINK-II SI-T3 Modbus TCP/IP SI-EM3
MECHATROLINK-III SI-ET3 PROFINET SI-EP3
PROFIBUS-DP SI-P3 EtherNet/IP SI-EN3
CANopen SI-S3 Powerlink SI-EL3
EtherCAT SI-ES3
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6.3 MEMOBUS/Modbus Communications

6.3 MEMOBUS/Modbus Communications

This section gives detailed information about the parameters, error codes and communication procedures for
MEMOBUS/Modbus communications.

€ Configure Master/Slave

You can use the MEMOBUS/Modbus protocol for serial communication with programmable controllers (PLC).
The MEMOBUS/Modbus communication uses one master (PLC) and a maximum of 31 slave drives. Serial
communications usually starts with a signal from the master to the slave drives.

A slave drive that receives a command from the master does the specified function and then sends a response back
to the master. You must set the address number for each slave drive before you start signal communications to

make sure that the master uses the correct address numbers.
A

=2

A - Master (PLC) B - Slave (drive)

Figure 6.1 PLC and Drive Connection Example

€ Communication Specifications

Table 6.2 lists the specifications for the MEMOBUS/Modbus communications.
Table 6.2 MEMOBUS/Modbus Specifications

Item Specification
Interface RS-485
Synchronization method Asynchronous (start-stop synchronization)

Communications speed:1.2, 2.4, 4.8, 9.6, 19.2, 38.4, 57.6, 76.8, 115.2 kbps

Data length: 8 bit (fixed)

Communication parameter
Parity: even, odd, none

Stop bit 1 bit (fixed)

Communication protocol MEMOBUS/Modbus standard (RTU mode only)

Number of possible units to connect Maximum: 31 units

€ Communication with the PLC

This section gives information about the settings for the termination resistor and how to connect to MEMOBUS/
Modbus communications. MEMOBUS/Modbus communications uses an RS-485 interface (2-wire sequence).

B Connect Communications Cable

Use this procedure to start communication between the PLC and drive.
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1. De-energize the drive then connect the communications cable to the PLC and the drive. The drive uses
terminal TB4 for MEMOBUS/Modbus communications.

:F

A - Terminal AC: Common ground C - Terminal D-: Communication input/output (-)
B - Terminal D+: Communication input/output (+)

Figure 6.2 Communications Cable Connection Terminal (TB4)

Note:

Isolate the communications wiring from the main circuit wiring and other high-power wiring Use shielded wires for the
communications wiring and connect cable sheaths to the ground terminal of the drive. Incorrect wiring procedures could
cause drive malfunction because of electrical interference.

2. Install the termination resistor on the network termination slave drive. Set DIP switch S2 to the ON position
to enable the termination resistor on the drive.

3. Energize the drive.
4. Use the drive keypad to set the necessary communications parameters H5-01 to H5-12.

* H5-01 [Drive Node Address]

* H5-02 [Communication Speed Selection]

* H5-03 [Communication Parity Selection]

* H5-04 [Communication Error Stop Method]
* H5-05 [Comm Fault Detection Selection]

* H5-06 [Drive Transmit Wait Time]

» H5-09 [CE Detection Time]

» H5-10 [Modbus Register 0025H Unit Sel]

* H5-11 [Comm ENTER Command Mode]

* H5-12 [Run Command Method Selection]

5. De-energize the drive and wait for the keypad display to turn off.
6. Energize the drive.

The drive is prepared to start communication with the PLC.

B Set the Termination Resistor

You must enable the termination resistor on the slave terminal of the drive to use MEMOBUS/Modbus
communications. Use DIP switch S2 on the terminal block to enable and disable the built-in termination resistor.
Refer to Figure 6.3 for an example of how to set DIP switch S2. Use the tip of a tweezers or a jig with a tip width
of 0.8 mm (0.03 in) to set the DIP switch. When you install the drive at the end of the communication line, set
DIP switch S2 to ON. Set DIP switch S2 to OFF on all other drives.

D-

a Network Communications

——0
Termination
resistor
RS-485 12 W, 120 Q
2-wire seq D+ A DIP switch 32

>

Figure 6.3 MEMOBUS/Modbus Communication Terminal and DIP Switch S2

B Wiring Diagram for More than One Drive

Figure 6.4 shows the correct wiring when you use more than one drive with MEMOBUS/Modbus
communications.
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Figure 6.4 Wiring Diagram for More than One Drive
Note:

1. Set DIP switch S2 to the ON position on the last drive of the MEMOBUS/Modbus communication network to enable the termination
resistor.

2. For long cable runs or multi-floor installations, connect the shield to ground at only one device on the network (at the PLC, if
possible) to prevent ground loops. When you remove the shield from the ground terminal, it can increase the communication quality
in some drive installation locations.

4 MEMOBUS/Modbus Drive Operations

Drive parameters will apply to the settings when the drive is running during MEMOBUS/Modbus
communications. This section gives information about the available functions and their related parameters.

B Executable Functions

A PLC can do these operations with MEMOBUS/Modbus communications. Parameter settings (except H5-xx) do
not have an effect on the availability of these operations.

* Monitor the drive status and operate the drive

* Set and view parameters

* Fault Reset

* Multi-function input settings
The input command from MEMOBUS/Modbus communications and MFDI terminals (S1 to S7) are linked by a
logical OR operation.

B Drive Control

Select the external command that sets the frequency references and motor run/stop with MEMOBUS/Modbus
communications. Use the information in Table 6.3 to set the parameters as specified by the application.

Table 6.3 Necessary Parameter Settings for Drive Control from MEMOBUS/Modbus

LOCAL Control Selected No. Name Setting Value
bl-01 Frequency Reference Selection 1 2 [Memobus/Modbus Communications]
External reference 1
b1-02 Run Command Selection 1 2 [Memobus/Modbus Communications]
bl-15 Frequency Reference Selection 2 2 [Memobus/Modbus Communications]
External reference 2
bl-16 Run Command Selection 2 2 [Memobus/Modbus Communications]

For more information about operation mode selection, refer to b1-01 [Frequency Reference Selection 1] and b1-02
[Run Command Selection 1]. Refer to Hl-xx = 2 [MFDI Function Select = External Reference 1/2 Selection] for
more information about external commands.

€ Communications Timing

To prevent overrun of the slave side, the master cannot send a message to the same drive for a selected length of
time.

To prevent overrun of the master side, the slave cannot send a response message to the master for a selected length
of time.
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6.3 MEMOBUS/Modbus Communications

This section gives information about message timing.

B Command Message from Master to Slave

To prevent data loss and overrun, after the master receives a message from the slave, the master cannot send the
same type of command message to the same slave for a selected length of time. The minimum wait time is
different for each type of message. Refer to Table 6.4 to find the minimum wait times.

Table 6.4 Minimum Wait Time to Send a Message

Command Type Example Minimum Wait Time

¢ Operation commands (Run command, stop command)
1 « 1/O settings 5ms */

¢ Reading the motor and parameter setting values

2 Writing a parameter 50 ms */

3 Writing of modified data with the Enter command 3to5s *l

*1  When the drive receives a message in the minimum wait time, it does command type 1 and sends a response message. If the drive
receives command type 2 or command type 3 messages in the minimum wait time, it will trigger a communications error or the drive
will ignore the command.

PLC — Drive Drive —» PLC PLC — Drive
-

|
Command Message Response message Command Message Time
[+

24 bit length J L Master send wait time

Figure 6.5 Minimum Wait Time to Send a Message

You must set the timer in the master to measure the length of time for the slave to respond to the master. If you set
the timer, but the slave does not send a response message in a specified length of time, the master will send the
message again.

B Response Message from Slave

The slave receives the command message from the master then processes the data it received. The slave then waits
for the time set in H5-06 [Drive Transmit Wait Time] then sends a response message to the master. If overrun
occurs on the master, increase the wait time set in H5-06.

PLC — Drive Drive —= PLC PLC —» Drive
-

-
Command Message Response message Command Message Time

RNE
24 bit length J LHs-oe setting

Figure 6.6 Response Wait Time

€ Message Format

Network Communications

B Communication Message Description

In MEMOBUS/Modbus communications, the master sends commands to the slave, then the slave responds. The ﬂ
master and slave send their messages in the configuration in Figure 6.7. The length of the data changes when the
description of the command (function) changes.

Slave address

Function code

Communications data

Error check

Figure 6.7 Message Format
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B Slave Address

Set the slave address of the drive to 00 to FF (Hex.). When the slave address is 00 (Hex), the master sends the
command and all slaves receive the command.

The slave will not send a response message to the master.

B Function Code

There are five function codes that set commands. Table 6.5 shows the different codes.

Table 6.5 Function Codes

Function Code

Subfunction Code

Function

Command Message

Response Message

Minimum Data

Maximum Data

Minimum Data

Maximum Data

(Hex.) (Hex.) Length Length Length Length
(byte) (byte) (byte) (byte)
Read Multiple Holding
03 - Registers 8 8 7 37
08 - Loopback Test 8 8 8 8
Writing to Multiple
10 - Holding Registers 1 41 8 8
Writing to Multiple
SA R Holding Registers / 1 41 17 17

Reading the Register
Indicated

Reading the Contents
010D of Non-Consecutive 10 248 10 248
Holding Registers

67
Writing to Non-
010E Consecutive Holding 14 250 8 8
Registers

B Communications Data

Communications data is a series of data that uses the combination of the communications register number and the
data for these registers. The data length changes when the description of the command changes. For a loopback
test, it switches to test code.

The communications register for the drive has a 2-byte length. Data that is written to the register for the drive is
usually 2 bytes. Register data that is read from the drive is also 2 bytes.

B Error Check

Error check uses the CRC-16 method to detect transmission errors. Use the procedure in this section to calculate
CRC-16.

Command Data

When the drive receives data, it will make sure that there are no errors in the data. The drive uses the procedure
below to calculate CRC-16, then the drive compares that data with the CRC-16 value in the message. If the CRC-
16 values do not agree, the drive will not execute a command message.

When you calculate CRC-16 in MEMOBUS/Modbus communications, make sure that you set the start value as
FFFF (Hex.). All 16 bits must be 1.

Use this procedure to calculate CRC-16:

Make sure that the start value is FFFF (Hex.).

Calculate the FFFF (Hex.) start value and the XOR of the slave address (exclusive OR).
Move the step 2 results one column to the right. Do this shift until the carry bit is 1.

When the carry bit is 1, calculate XOR via the result from the above step 3 and A001 (Hex.).
Do steps 3 and 4 until the 8th shift to the right.

Use the result of step 5 to calculate the XOR and the data of the following messages (function code, register
address, data). Do steps 3 to 5 until the last data, then calculate.

7. The result of the last right shift or the value of the last XOR calculation is the result for CRC-16.
Table 6.6 lists examples of the CRC-16 calculation of slave address 02 (Hex.) and function code 03 (Hex.). The
calculated results of CRC-16 for this section is D140 (Hex.).

Note:

The calculation example only gives information about some error checks with CRC-16. The drive will do the same error checks for the
next data.

SNk B
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Table 6.6 CRC-16 Calculation Example

Description Calculation Overflow Description Calculation Overflow

Initial value (FFFF (Hex.)) 1111 1111 1111 1111 - Function code 03 (Hex.) 0000 0011 -
Address 02 (Hex.) 0000 0010 - XOR w result 1000 0001 0011 1101 -
XOR w initial value 1111 1111 1111 1101 Shift 1 0100 0000 1001 1110 1
Shift 1 0111 1111 1111 1110 1 XOR w A001 (Hex.) 1010 0000 0000 0001 -
XOR w A001 (Hex.) 1010 0000 0000 0001 - XOR result 1110 0000 1001 1111 -
XOR result 1101 1111 1111 1111 - Shift 2 0111 0000 0100 1111 1
Shift 2 0110 1111 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001 -
XOR w A001 (Hex.) 1010 0000 0000 0001 - XOR result 1101 0000 0100 1110 -
XOR result 1100 1111 1111 1110 - Shift 3 0110 1000 0010 0111 0
Shift 3 01100111 1111 1111 0 Shift 4 0011 0100 0001 0011 1
Shift 4 0011 0011 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001 -
XOR w A001 (Hex.) 1010 0000 0000 0001 - XOR result 1001 0100 0001 0010 -
XOR result 1001 0011 1111 1110 - Shift 5 0100 1010 0000 1001 0
Shift 5 0100 1001 1111 1111 0 Shift 6 0010 0101 0000 0100 1
Shift 6 00100100 1111 1111 1 XOR w A001 (Hex.) 1010 0000 0000 0001 -
XOR w A001 (Hex.) 1010 0000 0000 0001 - XOR result 1000 0101 0000 0101 -
XOR result 1000 0100 1111 1110 - Shift 7 0100 0010 1000 0010 1
Shift 7 0100 00100111 1111 0 XOR w A001 (Hex.) 1010 0000 0000 0001 -
Shift 8 0010 0001 0011 1111 1 XOR result 1110 0010 1000 0011 -
XOR w A001 (Hex.) 1010 0000 0000 0001 - Shift 8 0111 0001 0100 0001 1
XOR result 1000 0001 0011 1110 - XOR w A001 (Hex.) 1010 0000 0000 0001 -
XOR result 1101 0001 0100 0000 -
1101 0001 0100 0000 -

Perform operations with next data (function code) CRC-16 D140
(Lower) (Upper) )

Continue from here with next data.

Response Data

The drive does the CRC-16 calculation for the response message and makes sure that the data does not have
errors. Make sure that the calculated value is the same value as the CRC-16 in the response message.

€ Examples of Messages for Commands/Responses

The items in this section are examples of messages for commands/responses.

B Read Multiple Holding Registers

Uses function code 03 (Hex.) to read the contents of a maximum of 16 holding registers.

Table 6.7 shows example messages when the drive reads status signal from the drive of slave 2, the error contents,
fault contents, and frequency references.

Table 6.7 Message Example When Reading the Contents of Holding Register

Setting Dat: Setting Dat: Setting Dat
Byte Command Message € (:‘fx.)a a Response Message (Normal) € (:\:x‘)a a Response Message (Fault) © (:\:x.)a a
0 Slave address 02 Slave address 02 Slave address 02
1 Function code 03 Function code 03 Function code 83
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Setting Data Setting Data Setting Data
Byte Command Message Response Message (Normal Response Message (Fault

y ° (Hex.) . ge ( ' (Hex) . ge (Fault) (Hex.)
2 Upper 00 Data Qty 08 Error code 03

Starting No.
3 Lower 20 . Upper 00 Upper Fl1

Pt s

4 Upper 00 ) Lower 65 Lower 31

Data Qty
5 Lower 04 Next storage Upper 00 -
6 Upper 45 register Lower 00 -

CRC-16
7 Lower FO Next storage Upper 00 -
8 - register Lower 00 -
o i} Next storage Upper ot -
10 - register Lower F4 -
11 - Upper AF -
CRC-16

12 - Lower 82 -

B Loopback Test

The loopback test uses function code 08 (Hex.) and returns the command message as a response message. This
test checks communication between the master and slave. The test code and data can use desired values.

Table 6.8 shows examples of messages given out when the loopback test is done with the drive of slave 1.

Table 6.8 Message Examples from the Loopback Test

Byte Command Message Setting Data (Hex.) Response Message (Normal) Setting Data (Hex.)
0 Slave address 01 Slave address 01
1 Function code 08 Function code 08
2 Upper 00 Upper 00

Test code Test code
3 Lower 00 Lower 00
4 Upper A5 Upper A5
Data Data
5 Lower 37 Lower 37
6 Upper DA Upper DA
CRC-16 CRC-16
7 Lower 8D Lower 8D

B Writing to Multiple Holding Registers

You can write the data that you set to the number of holding registers set in function code 10 (hex). You must
configure the number of the holding registers and each 8 higher bits and 8 lower bits in order in the command
message for the write data. You can write to a maximum of 16 holding registers.

Table 6.9 shows example messages when you use the PLC to set Forward run in the drive of slave 1 with a 60.00
Hz frequency reference.

When you rewrite the parameter value with the write command through the H5-11 [Comm ENTER Command
Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-11:
Comm ENTER Command Mode on page 682 and Enter Command on page 227 for more information.

Table 6.9 Message Example When Writing to Multiple Holding Registers

Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte
Setting Data (Hex.) Setting Data (Hex.) Setting Data (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 10 Function code 10 Function code 90
2 Upper 00 Upper 00 Error code 02
Starting No. Starting No.
3 Lower 01 Lower 01 Upper CD
CRC-16
4 Upper 00 Upper 00 Lower Cl
Data Quantity Data Quantity
5 Lower 02 Lower 02 -
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Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte
Setting Data (Hex.) Setting Data (Hex.) Setting Data (Hex.)
6 Byte No. 04 Upper 10 -
CRC-16
7 Upper 00 Lower 08 -
First data
8 Lower 01 -
9 Upper 17 -
Next data
10 Lower 70 -
11 Upper 6D -
CRC-16
12 Lower B7 -
Note:

The number of bytes set in the command message set the data quantity x 2 during the command message. The response message uses
the same formula.

B Writing to More than One Holding Register/Reading the Indicated Register

The drive uses function code SA (Hex.) to write to more than one register, then it reads the contents of four
holding registers at the same time.

The function for writing to more than one register is the same as the function for function code 10 (Hex.). You can
write to a maximum of 16 holding registers.

The four holding registers to be read from are specified in H5-25 to H5-28 [Function 54 Register x Selection].

Table 6.10 shows example messages when you write to more than one holding register or when you read more
than one command register. Table 6.10 uses this register data for the examples:

 The drive for slave 1 is set for Forward run with a frequency reference of 60.00 Hz.

* The setting in H5-25 to H5-28 and the data in the specified holding registers are as follows.

— H5-25=0044H: UI-05 [Motor Speed] = 60.00 Hz (6000 = 1770H)

— H5-26 = 0045H: Ul1-06 [Output Voltage Ref] =200.0 V (2000 = 07DOH)
— H5-27=0042H: UI-03 [Output Current] = 50% of drive rated current (100% = 8192, 50% = 4096 = 1000H)
— H5-28 =0049H: U1-10 [Input Terminal Status] = 00H

When you rewrite the parameter value with the write command through the H5-11 [Comm ENTER Command
Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-11:
Comm ENTER Command Mode on page 682 and Enter Command on page 227 for more information.

Table 6.10 Message Example When Writing to More than One Holding Register/Reading the Indicated Register

Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte Setting Data Setting Data Setting Data
(Hex.) (Hex.) (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 5A Function code SA Function code DA
2 Upper 00 Register status OF Register status OF
Starting No. ] ; : -
3 Lower 01 Data in holding Upper 17 Data in holding Upper 17
register 1 register 1
4 Upper 00 sele]_]ct;_%;vlth Lower 70 Sekﬁ;fiz;vlth Lower 70
Data Quantity - - - -
5 Lower 02 Data in holding Upper 07 Data in holding Upper 07
register 2 register 2
6 Byte No. 04 selected with Lower DO selected with Lower DO
Data in holding 1 Data in holding 1
’ First data Upper 0 register 3 Upper 0 register 3 Upper 0
3 L o1 selected with L 00 selected with L 00
ower H5-27 ower H5-27 ower
Data in holding Data in holding
? Next data Upper 7 register 4 Upper 0 register 4 Upper %
1 L selected with L selected with L
0 ower 70 H5-28 ower 00 H5-28 ower 00
11 Upper 4F Upper 00 Error code 02
CRC-16 Starting No.
12 Lower 43 Lower 01 Upper E9
CRC-16
13 Upper 00 Lower 6C
Data Quantity
14 Lower 02 -
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Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte Setting Data Setting Data Setting Data
(Hex.) (Hex.) (Hex.)
15 - Upper AC -
CRC-16
16 - Lower DO -

Note:
The number of bytes set in the command message set the data quantity x 2 during the command message.

Register status

bit 0 Data in register 1 selected with /5-25
1: Successfully read the register
0: Register read error

bit 1 Data in register 2 selected with H5-26
1: Successfully read the register
0: Register read error

bit 2 Data in register 3 selected with H5-27
1: Successfully read the register
0: Register read error

bit 3 Data in register 4 selected with H5-28
1: Successfully read the register

0: Register read error

bit 4 Not used
bit 5 Not used
bit 6 Not used
bit 7 Not used

B Reading the Contents of Non-Consecutive Holding Registers

The drive uses function code 67 (Hex.) and subfunction code 010D (Hex.) to read data with a maximum of 120
holding registers.

You must give the holding register number from which to read separately.

Table 6.11 shows example messages when you read the frequency reference and torque limit from the drive for
slave 1. Table 6.11 uses this register data for the examples.

* 0024H: UI-01 [Frequency Reference] = 60.00 Hz (6000 = 1770H)
* 0028H: UI-09 [Torque Reference] = 100.0% (1000 = 03ESH)

Table 6.11 Message Example When Reading the Contents of Non-Consecutive Holding Registers

Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte Setting Data Setting Data Setting Data
(Hex.) (Hex.) (Hex.)
0 Slave address 01 Slave address 01 Slave address 01
1 Function code 67 Function code 67 Function code E7
2 Subfunction Upper ot Subfunction Upper ot Error code 02
3 Code Lower 0D Code Lower 0D Upper EA
CRC-16
4 Upper 00 Upper 00 Lower 31
Data Quantity Byte No.
5 Lower 02 Lower 04 -
6 Holding register Upper % Holding register Upper 17 _
7 I No. Lower 24 I data Lower 70 -
8 Holding register Upper % Holding register Upper 03 -
9 2 No. Lower 28 2 data Lower ES -
10 Upper 8B Upper 47 -
CRC-16 CRC-16
11 Lower 29 Lower ED -

Note:
The number of bytes set in the command message set the data quantity x 2 during the command message.
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B Writing to Non-Consecutive Holding Registers

The drive uses function code 67 (Hex.) and subfunction code 010E (Hex.) to write data with a maximum of 60
holding registers.

You must give the holding register number from which to write separately.

Table 6.12 shows example messages when you write the frequency reference and torque limit from the drive for
slave 1. Table 6.12 uses these specified holding registers data for the examples.

* 0002H: Frequency Reference = 60.00 Hz (6000 = 1770H)

* 0004H: Torque Limit = 150.0% (1500 = 05DCH)

When you rewrite the parameter value with the write command through the H5-11 [Comm ENTER Command

Mode] setting, you must use the Enter command to save and enable the contents of the changes. Refer to H5-71:
Comm ENTER Command Mode on page 682 and Enter Command on page 227 for more information.

Table 6.12 Message Example When Writing to Non-Consecutive Holding Registers

Command Message Response Message (When Normal) Response Message (When There is a Fault)
Byte Setting Data Setting Data Setting Data
(Hex.) (Hex.) (Hex.)

0 Slave address 01 Slave address 01 Slave address 01

1 Function code 67 Function code 67 Function code E7

2 Subfunction Upper o1 Subfunction Upper o1 Error code 02

3 Code Lower OE Code Lower OE Upper EA

CRC-16
4 Upper 00 Upper 00 Lower 31
Data Quantity Data Quantity
5 Lower 02 Lower 02
6 Upper 00 Upper D5
Byte No. CRC-16

7 Lower 04 Lower FC

8 Holding register Upper 0

9 I No. Lower 02

10 Holding register Upper 17

1 ! data Lower 70

12 Holding register Upper 0

13 2 No. Lower 04

14 Holding register Upper 0

15 2 data Lower DC

16 Upper 55

CRC-16
17 Lower 59
Note:

The number of bytes set in the command message set the data quantity x 2 during the command message.

4 Enter Command

When you use MEMOBUS/Modbus communications to write parameters from the PLC to the drive, H5-11
[Comm ENTER Command Mode] lets you use the Enter command to enable these parameters. This section gives
information about the Enter command.

B Types of Enter Commands

The drive supports the two Enter commands shown in Table 6.13.

Write 0 to register number 0900 or 0910 (Hex.) to enable the Enter command. You can only write to these
registers. If you read to these registers, it will cause an error.
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Table 6.13 Types of Enter Commands

Register No. o
(Hex.) Description
0900 When you write parameter data to the EEPROM, you will enable the data on the RAM at the same time.
This process saves the parameter changes even if you de-energize the drive.
0910 This updates the data on the RAM, but does not write data to the EEPROM.
If you de-energize the drive, you will lose the parameter changes.
Note:

* You can write the EEPROM to the drive a maximum of 100,000 times. Do not frequently execute the Enter command (0900 (Hex.))
that is written to EEPROM.

* The Enter command register is write-only. If this register is read, it will cause a Register Number Error (02 (Hex.)).
* When the command data or broadcast message is transmitted to the drive, the Enter command is not necessary.

B Functions of the Enter Command when Replacing a Previous Generation Drive

When you replace a previous generation Yaskawa drive with this product, you must set the Enter command
function for this product the same as the previous product. The Enter command function is different for Yaskawa
G7, F7-series, and V7-series drives.

Use H5-11 to set the Enter command function:

* When replacing G7 and F7 series drives, set H5-11 = 0 [ENTER Command Required].

* When replacing V7 series drives, set H5-11 = 1 [ENTER Command Not Required)].

* When replacing 1000-series drives, set H5-1 to the same value as the drive you replaced.

Table 6.14 Enter Command Function Differences

H5-11 Settings H5-11=0 H5-11 =1
The drive you replaced G7, F7 \%i
Time when the parameter settings are enabled :)nVahsetgrthe drive receives the Enter command from the ‘When you change the parameter settings
Upper and lower limit check Checks the upper and lower limits and considers the Checks the upper and lower limit of the changed
related parameter settings. parameter only.
Default setting of related parameters Will not change related parameter settings. You must Automatically changes the default settings for the related
change the parameters manually. parameters.
Accepts and responds as usual to correct setting data if the If there s a setting error in a parameter, the drive
Fault detection when you set more than one parameter data contains parameter setting errors. The drive discards responds with a fault. The drive discards the data that was
y p the disabled setting data, but will not return an error senlz :
message. ’

€ Self-Diagnostics

The drive can use Self-Diagnositcs to find the operation of the serial communications interface circuit. Self-
Diagnostics connects the transmission terminal to the reception terminal on the control circuit. It then transmits
the data sent by the drive and makes sure that the drive can communicate correctly.

Use this procedure to do Self-Diagnostics:

1. Energize the drive.

2. Set H1-06 = 67 [Terminal S6 Function Select = Communications test mode].
3. De-energize the drive.
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4.

o

7.
8.

Connect a jumper between control circuit terminals S6 and SN.
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Figure 6.8 Self-Diagnostics Jumper Terminals
Energize the drive.
When normal, the keypad will show PASS [MEMOBUS/Modbus Communications Test Mode Normal].
When there is an error, the keypad will show CE [MEMOBUS/Modbus Communications Error].
De-energize the drive.

Disconnect the wire jumper between terminals S6 and SN. Set terminal S6 to its initial function.

Self-Diagnostics is complete and the drive returns to its usual function.

€ Communications Data Table

The communication data types are command data, monitor data, and broadcast message. Command Data on page
229, Monitor Data on page 231, and Broadcast Messages on page 242 show the communications data.

Refer to the Parameter List for parameter communications registers.

B Command Data

You can read and write command data.

Note:

Set the reserved bit to 0. Do not write the data in the reserved register or the monitor register.
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Table 6.15 MEMOBUS/Modbus Communications Command Data

Register No. o
(Hex.) Description

0000 Reserved

Run command, multi-function input command

When H5-12 = 0, Forward run/stop
1: Forward run, 0: Stop

bit 0
! When H5-12 = 1, run/stop
1: Run, 0: Stop
When H5-12 = 0, Reverse run/stop
bit 1 1: Reverse run, 0: Stop
i
When H5-12 = 1, Forward/Reverse run
1: Reverse, 0: Forward run
. External fault
bit 2 .
1: EFO [Option Card External Fault]
X Fault Reset
bit 3

1: Reset command

Multi-function input 1
When the multi-function input command is H1-01 = 40 [Forward Run Command (2-Wire Seq)], bit 4 is “ComRef.”
0001 bit 4 Note:

When you switch the bit ON as ComRef, the frequency reference source changes to MEMOBUS/Modbus
communications. When you connect a communication option to the drive, the frequency reference source gives priority to
the communications option.

Multi-function input 2
‘When the multi-function input command is H1-02 = 41 [Reverse Run Command (2-Wire Seq)], bit 5 is “ComCtrl.”
bit 5 Note:

When you switch the bit ON as ComCtrl, the Run Command source changes to MEMOBUS/Modbus communications.
When you connect a communication option to the drive, the Run Command source gives priority to the communications

option.

bit 6 Multi-function input 3

bit 7 Multi-function input 4

bit 8 Multi-function input 5

bit 9 Multi-function input 6

bit A Multi-function input 7

bit B - F Reserved
0002 Frequency Reference 01-03 [Frequency Display Unit Selection] (unsigned) sets the units.

e 019

0003 Output voltage gain g:ttiigor';n/;e: 20 (2.0%) to 2000 (200.0%), the default value at energize: 1000 (100.0%)
0004 Torque limit (0.1% signed)
0005 Torque compensation (0.1% signed)
0006 PID setpoint (0.01% signed)
0007 Setting for the multi-function analog monitor output terminal AM (10 V/4000 (Hex.))
0008 Reserved

MFDO setting

bit 0 MFDO (terminal MA/MB-MC)

1: ON, 0: OFF

0009 bit 1 I;/Ilél)tll\l-’ﬁ:)nc(:;;); photocoupler output 1 (terminal P1-C1)

bit 2 Multi-function photocoupler output 2 (terminal P2-C2)

1: ON, 0: OFF

bit3 - F Reserved

000A Pulse train output (Units: 1/1 Hz, setting range: 0 to 32000)

000B - 000E Reserved
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Register No. i
(Hex.) Description
Command selection setting
bit 0 Reserved
bit 1 Input for the PID setpoint
i
1: Enables target values from MEMOBUS/Modbus
bit 2 Torque Limit Input
i
1: Enables setting values from MEMOBUS/Modbus
bit 3 Torque Compensation Input
i
1: Enables setting values from MEMOBUS/Modbus
bit 4 Reserved
000F bit s PID feedback from the MEMOBUS/Modbus
i
1: Enables PID feedback (15FF (Hex.)) from MEMOBUS/Modbus
bit6-B Reserved
bit Terminal S5 input of broadcast message
i
1: Enabled, 0: Disabled
bit D Terminal S6 input of broadcast message
i
1: Enabled, 0: Disabled
bitE Terminal S7 input of broadcast message
i
1: Enabled, 0: Disabled
bit F Reserved
0010 - 001F Reserved
bit 0 Extended multi-function input command 1
bit 1 Extended multi-function input command 2
15CO
bit 2 Extended multi-function input command 3
bit3-F Reserved
Time Setting
Setting range: 0000 to 2359 (decimal), the default value at energize: 0000
3004 Set the hour and the minute in HHMM format.
« HH: 00 to 23 (decimal)
* MM: 00 to 59 (decimal)
Year and Day Setting
Setting range: 1600 to 9906 (decimal), the default value at energize: 1600
Set the year and the day of the week in YYDW format.
¢ YY: the last two digits of the year from 16 to 99 (decimal)
* DW: the day of the week
— Sunday: 00
3005 — Monday: 01
— Tuesday: 02
— Wednesday: 03
— Thursday: 04
— Friday: 05
— Saturday: 06
Date Setting
Setting range: 101 to 1231 (decimal), the default value at energize: 101
3006 Set the month and the date in MMDD format.
*« MM: 01 to 12 (decimal)
« DD: 01 to 31 (decimal)
Set the Date Information
Setting range: 0 to 8 (decimal), the default value at energize: 8
3007 Set the values specified in 3004H to 3006H as the date and time.
¢ Command Data: 1
* Response Data: 0 (normal), 8 (fault)

B Monitor Data

You can only read monitor data.
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Table 6.16 Monitor Data for MEMOBUS/Modbus Communication

Register No. o
(Hex.) Description
Drive Status 1
bit 0 During Run 4
1: During run, 0: During stop
bit 1 During Reverse
i
1: During reverse, 0: Forward run
bit 2 Drive ready
1: Ready, 0: Not ready
Fault
bit 3 o
1: Fault
bit4 Data Setting Error
1: oPExx error
bit 5 MFDO (terminal MA/MB-MC)
i
1: ON, 0: OFF
0020 . . .
bit 6 Multi-function photocoupler output 1 (terminal P1-C1)
i
1: ON, 0: OFF
bit 7 Multi-function photocoupler output 2 (terminal P2-C2)
i
1: ON, 0: OFF
bit8-B Reserved
SToF [Safe Torque OFF Hardware]
bit C 1: One of Safe Disable input 1 (terminal H1-HC) and Safe Disable input 2 (terminal H2-HC) is OFF (open) and the other is
ON (closed)
bit D STo [Safe Torque OFF]
i
1: Both Safe Disable input 1 (terminal H1-HC) and Safe Disable input 2 (terminal H2-HC) are OFF (open)
bit E ComRef status
i
1: Enabled
ComCtrl status
bit F
! 1: Enabled
Fault Description 1
bit 0 oC [Overcurrent], GF [Ground Fault]
bit 1 ov [Overvoltage]
bit 2 oL2 [Drive Overload]
bit 3 oH1 [Heatsink Overheat], oH2 [External Overheat (H1-XX=B)]
bit 4 rH [Braking Resistor Overheat], rr [Dynamic Braking Transistor Fault]
bit 5 Reserved
bit 6 FbL [PID Feedback Loss], FbH [Excessive PID Feedback]
bit 7 EFO [Option Card External Fault], EF1 to EF7 [External Fault]
0021
CPFxx [Hardware Fault]
bit 8 Note:
Includes oFXx.
bit 9 oL1 [Motor Overload], oL3, oL4 [Overtorque Detection 1/2], UL3, UL4 [Undertorque Detection 1/2]
bit A PGo [Encoder (PG) Feedback Loss], oS [Overspeed], dEv [Speed Deviation]
bit B During Uv [Undervoltage] detection
bit C Uvl [DC Bus Undervoltage], Uv2 [Control Power Undervoltage], Uv3 [Soft Charge Answerback Fault]
bit D LF [Output Phase Loss], PF [Input Phase Loss]
bit E CE [Modbus Communication Error], bUS [Option Communication Error]
bit F Reserved
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Register No. i
(Hex.) Description
Fault Contents
bit 0 1: During data writing, during motor switching
bit 1
Reserved
bit 2
bit 3 1: Upper/Lower Limit Fault
0022 bit 4 1: Data Integrity Fault
bit 5 1: During EEPROM writing
0: EEPROM writing
. 1: Change data only on the RAM
bit 6
Note:
Enabled when H5-17 = 1 [ENTER Command Response @CPU BUSY = Write to RAM Only].
bit7-F Reserved
U1-01 [Frequency Reference]
0023 Note:
01-03 [Frequency Display Unit Selection] sets the units.
U1-02 [Output Frequency]
0024 Note:
01-03 [Frequency Display Unit Selection] sets the units.
U1-06 [Output Voltage Ref] (units: 0.1 V)
0025 Note:
Use H5-10 [Modbus Register 0025H Unit Sel] to change the setting unit.
0026 U1-03 [Output Current] (units: 0.1 A)
0027 U1-08 [Output Power]
0028 U1-09 [Torque Reference]
Fault Description 2
bit 0 Reserved
bit 1 GF [Ground Fault]
bit 2 PF [Input Phase Loss]
0029 bit 3 LF [Output Phase Loss]
bit4 rH [Braking Resistor Overheat]
bit 5 Reserved
bit 6 oH4 [Motor Overheat Fault (PTC Input)]
bit7-F Reserved
Minor Fault Description 1
bit0- 1 Reserved
bit 2 EF [FWD/REV Run Command Input Error]
bit 3 bb [Baseblock]
bit4 oL3 [Overtorque 1]
bit 5 oH [Heatsink Overheat]
bit 6 ov [Overvoltage]
bit 7 Uv [Undervoltage]
002A
bit 8 Reserved
bit 9 CE [Modbus Communication Error]
bit A bUS [Option Communication Error]
bit B UL3/UL4 [Undertorque Detection 1/2]
bit C oH3 [Motor Overheat (PTC Input)]
bitD FbL [PID Feedback Loss], FbH [Excessive PID Feedback]
bit E Reserved
bit F CALL [Serial Comm Transmission Error]
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Register No. )
(Hex.) Description
U1-10 [Input Terminal Status]
bit 0 1: Control circuit terminal S1 ON
bit 1 1: Control circuit terminal S2 ON
bit 2 1: Control circuit terminal S3 ON
002B bit 3 1: Control circuit terminal S4 ON
bit 4 1: Control circuit terminal S5 ON
bit 5 1: Control circuit terminal S6 ON
bit 6 1: Control circuit terminal S7 ON
bit7-F Reserved
Drive Status 2
. During Run
bit 0 .
1: During Run
bit 1 During zero speed
1: During zero speed
bit 2 Speed 'agreement
1: During agreement
bit 3 User-defined speed agreement
i
1: During agreement
bit 4 Frequency Detection 1
i
1: Output frequency < L4-01
bit 5 Frequency Detection 2
i
1: Output frequency > L4-01
Dri d
bit 6 rive ready
1: Run ready
. During low voltage detection
002C bit 7 . .
1: During detection
bit 8 During Baseblock
i
1: Drive output during baseblock
bit 9 Frequency reference mode
i
1: No communication option, 0: Communication option
bit A Run command mode
i
1: No communication option, 0: Communication option
bit B During overtorque/undertorque 1, 2 detection
bit C Frequency reference loss
1: Loss
. Executing Auto-Restart
bit D
1: Restart Enabled
Fault
bit E o
1: Fault generated
bit F MEMOBUS/Modbus communications timeout
i
1: At Timeout
Ul1-11 [Output Terminal Status]
bit 0 MFDO (terminal MA/MB-MC)
' 1: ON, 0: OFF
002D bit 1 Multi-function photocoupler output 1 (terminal P1-C1)
1: ON, 0: OFF
bit 2 Multi-function photocoupler output 2 (terminal P2-C2)
i
1: ON, 0: OFF
bit3 - F Reserved
002E Reserved
002F Frequency reference bias (Up 2/Down 2 function) (Units: 0.1%)
0030 Reserved
0031 U1-07 [DC Bus Voltage] (unit: 1 V)
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Reg(::;il:)No. Description
0032 U1-09 [Torque Reference] (unit: 1%)
0033 Reserved
0034 Product Code 1 (2-character ASCII code), GA500 = “0A”
0035 Product Code 2 (2-character ASCII code), GA500 = “50”
0036 - 0037 Reserved
0038 PID Feedback: Unsigned, input is equivalent to 100%/maximum output frequency (Units: 0.1%)
0039 PID Input: Signed, £100%/+maximum output frequency (Units: 0.1%)
003A PID Output: Signed, +100%/+maximum output frequency (Units: 0.1%)
003B - 003C Reserved
Communications error description
Note:
The drive saves the description of the communications error until you reset the fault.
bit 0 CRC Error
bit 1 Data Length Error
003D bit 2 Reserved
bit 3 Parity Error
bit 4 Overrun Error
bit 5 Framing Error
bit 6 Timeout
bit7-F Reserved
Units: min-! or r/min
003E Note:
Output frequency Set £2-04, E4-04, E5-04, E9-08 [Motor Pole Count].
003F 0.01% units
0040 - 004A Used with Ul-xx [Operation Status Monitors]. Refer to U Monitor for more information.
Ul-12 [Drive Status]
bit 0 1: During Run
bit 1 1: During zero speed
bit 2 1: During reverse
bit 3 1: During reset signal input
bit 4 1: During speed agreement
bit 5 1: Drive operation ready
004B bit 6 1: Minor Fault
bit 7 1: Fault
bit 8 1: oPExx [Operation Error] generation
bit 9 1: Recovery from momentary power loss, 0: Power recovery
bit A 1: Motor 2 Selection
bit B Reserved
bit E ComRef status/ NetRef status
bit F ComCltrl status/ NetCtrl status
004C - 007E Use with Ul-xx, U4-xx, U5-xx, U6-xx [Monitors]. Refer to U Monitor for more information.
007F Minor fault code (Refer to “Minor fault description” for more information about the minor fault codes.)
0080 - 0097 Use with U2-xx, U3-xx [Monitors]. Refer to “U Monitor” for more information, and refer to “Fault Trace/Fault History Descriptions” for more information
about register values.
0098 - 0099 U4-01 [Cumulative Ope Time]
Example: When U4-01 [Cumulative Ope Time = 12345], 0098 (Hex.) = 1234 and 0099 (Hex.) = 5.
0094 - 0098 E:?jpggo\(;}:ei ?:—(%p;cr};:t‘ei}g Fan Ope Time = 12345], 009A (Hex.) = 1234 and 009B (Hex.) = 5.
009C - 00AA | Reserved
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Register No. )
(Hex.) Description
Drive rated current
Note:
00AB The unit of display is different for different models.
B001 - B018, 2001 - 2042, and 4001 - 4023: 0.01 A
2056 - 2082, 4031 - 4060: 0.1 A
Units: min-! or r/min
00AC Note:
U1-05 [Motor Speed] Set E2-04, E4-04, E5-04, E9-08 [Motor Pole Count].
00AD Units: 0.01%
00AE, 00AF Reserved
The drive stores option codes in the register.
SI-C3 = 5343 (Hex.)
SI-EM3 = 1005 (Hex.)
SI-EN3 = 1006 (Hex.)
) SI-EP3 = 1007 (Hex.)
00BO %Eltgon codes connected to | o1 £g3 = 1001 (Hex.)
SI-ET3 = 1004 (Hex.)
SI-N3 = 534E (Hex.)
SI-P3 = 5350 (Hex.)
SI-S3 = 5353 (Hex.)
SI-T3 = 5354 (Hex.)
00B1 - 00B4 Reserved
Units: min-! or r/min
008> U1-16 [SFS Output Note:
Frequency] Set E2-04, E4-04, E5-04, E9-08 [Motor Pole Count].
00B6 Units: 0.01%
Units: min-! or r/min
00B7 Note:
Frequency reference
monitor Set E2-04, E4-04, E5-04, E9-08 [Motor Pole Count].
00B8 Units: 0.01%
00B9 - 00BE Reserved
00BF Operation erfor rllumber
xx of oPExx is displayed.
Fault Description 3
bit 0 Reserved
bit 1 Uvl [DC Bus Undervoltage]
bit 2 Uv2 [Control Power Undervoltage]
bit 3 Uv3 [Soft Charge Answerback Fault]
bit 4 SC [Short Circuit/IGBT Failure]
bit 5 GF [Ground Fault]
bit 6 oC [Overcurrent]
00CO bit 7 ov [Overvoltage]
bit 8 oH [Heatsink Overheat]
bit 9 oH1 [Heatsink Overheat]
bit A oL1 [Motor Overload]
bit B oL2 [Drive Overload]
bit C oL3 [Overtorque Detection 1]
bit D oL4 [Overtorque Detection 2]
bit E rr [Dynamic Braking Transistor Fault]
bit F rH [Braking Resistor Overheat]
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Reg(::;il:)No. Description

Fault Description 4
bit 0 EF3 [External Fault (Terminal S3)]
bit 1 EF4 [External Fault (Terminal S4)]
bit 2 EFS5 [External Fault (Terminal S5)]
bit 3 EF6 [External Fault (Terminal S6)]
bit 4 EF7 [External Fault (Terminal S7)]
bit5-6 Reserved
bit 7 oS [Overspeed]

00C1
bit 8 dEv [Speed Deviation]
bit 9 PGo [Encoder (PG) Feedback Loss]
bit A PF [Input Phase Loss]
bit B LF [Output Phase Loss]
bit C oH3 [Motor Overheat (PTC Input)]
bit D Reserved
bit E Err [EEPROM Write Error]
bit F oH4 [Motor Overheat Fault (PTC Input)]
Fault Description 5
bit 0 CE [Modbus Communication Error]
bit 1 bUS [Option Communication Error]
bit2-3 Reserved
bit 4 CF [Control Fault]
bit 5 Reserved

00C2 bit 6 EF0 [Option Card External Fault]
bit 7 FbL [PID Feedback Loss]
bit 8 UL3 [Undertorque Detection 1]
bit9 UL4 [Undertorque Detection 2]
bit A oL7 [High Slip Braking Overload]
bitB-E Reserved
bit F Hardware Fault (includes oFx fault)
Fault Description 6
bit0 -4 Reserved
bit 5 LF2 [Output Current Imbalance]
bit 6 STPo [Motor Step-Out Detected]

00C3 bit 7 Reserved
bit 8 E5 [MECHATROLINK Watchdog Timer Err]
bit 9 Reserved
bit A SEr [Speed Search Retries Exceeded]
bitB-F Reserved
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Re%ﬁ;‘:)"o' Description

Fault Description 7
bit 0 FbH [Excessive PID Feedback]
bit 1 EF1 [External Fault (Terminal S1)]
bit 2 EF2 [External Fault (Terminal S2)]
bit 3 oL5 [Mechanical Weakening Detection 1]
bit 4 ULS5 [Mechanical Weakening Detection 2]
bit 5 CoF [Current Offset Fault]
bit 6 -7 Reserved

00C4
bit 8 dWFL [DriveWorksEZ Fault]
bit 9 dWF1 [EEPROM Memory DWEZ Data Error]
bit A dWF?2 [DriveWorksEZ Fault 2]
bit B dWF3 [DriveWorksEZ Fault 3]
bit C Reserved
bit D rF [Braking Resistor Fault]
bit E boL [BrakingTransistor Overload Fault]
bit F Reserved
Fault Description 8
bit 0 LSo [Low Speed Motor Step-Out]
bit 1 nSE [Node Setup Error]

00C5
bit2-9 Reserved
bit A dv7 [Polarity Judge Timeout]
bitB - F Reserved

00C6 - 00C7 Reserved

Minor Fault Description 2
bit 0 Uv [Undervoltage]
bit 1 ov [Overvoltage]
bit 2 oH [Heatsink Overheat]
bit 3 oH2 [Overheat Alarm]
bit 4 oL3 [Overtorque 1]
bit 5 oL4 [Overtorque 2]
bit 6 EF [FWD/REV Run Command Input Error]

00C8
bit 7 bb [Baseblock]
bit 8 EF3 [External Fault (Terminal S3)]
bit 9 EF4 [External Fault (Terminal S4)]
bit A EFS5 [External Fault (Terminal S5)]
bit B EF6 [External Fault (Terminal S6)]
bit C EF7 [External Fault (Terminal S7)]
bitD - E Reserved
bit F oS [Overspeed]
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Reg(::;il:)No. Description
Minor Fault Description 3
bit 0 dEv [Speed Deviation]
bit 1 PGo [Encoder (PG) Feedback Loss]
bit 2 Reserved
bit 3 CE [Modbus Communication Error]
bit 4 bUS [Option Communication Error]
bit 5 CALL [Serial Comm Transmission Error]
bit 6 oL1 [Motor Overload]
00C9 bit 7 oL2 [Drive Overload]
bit 8 Reserved
bit 9 EF0 [Option Card External Fault]
bit A rUn [Motor Switch during Run]
bit B Reserved
bit C CALL [Serial Comm Transmission Error]
bitD UL3 [Undertorque Detection 1]
bitE UL4 [Undertorque Detection 2]
bit F SE [Modbus Test Mode Error]
Minor Fault Description 4
bit 0 Reserved
bit 1 oH3 [Motor Overheat (PTC Input)]
bit2-5 Reserved
00CA bit 6 FbL [PID Feedback Loss]
bit 7 FbH [Excessive PID Feedback]
bit 8 Reserved
bit 9 dnE [Drive Disabled]
bitA-F Reserved
Minor Fault Description 5
bit 0 Reserved
bit 1 AEr [Station Address Setting Error]
bit 2 CyC [MECHATROLINK CommCycleSettingErr]
bit 3 HCA [High Current Alarm]
bit 4 LT-1 [Cooling Fan Maintenance Time]
bit 5 LT-2 [Capacitor Maintenance Time]
00CB bit6 -7 Reserved
bit 8 EF1 [External Fault (Terminal S1)]
bit 9 EF2 [External Fault (Terminal S2)]
bit A SToF [Safe Torque OFF Hardware]
bit B Reserved
bit C oL5 [Mechanical Weakening Detection 1]
bitD ULS5 [Mechanical Weakening Detection 2]
bitE-F Reserved
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Re%ﬁ;‘:)"o' Description
Minor Fault Description 6
bit 0 Reserved
bit 1 TrPC [IGBT Maintenance Time (90%)]
bit 2 LT-3 [SoftChargeBypassRelay MainteTime]
bit 3 LT-4 [IGBT Maintenance Time (50%)]
00CC bit 4 boL [Braking Transistor Overload]
bit5-7 Reserved
bit 8 dWAL [DriveWorksEZ Alarm]
bit 9 dWA2 [DriveWorksEZ Alarm 2]
bit A dWA3 [DriveWorksEZ Alarm 3]
bit B - F Reserved
00CD - 00CF | Reserved
CPF Contents 1
bit0-1 Reserved
bit 2 CPFO02 [Control Circuit Error]
bit 3 CPFO03 [Control Circuit Error]
bit4 -5 Reserved
bit 6 CPFO06 [Control Circuit Error]
bit 7 Reserved
00D0
bit 8 CPFO08 [Control Circuit Error]
bit9 - A Reserved
bit B CPF11 [Control Circuit Error]
bit C CPF12 [Control Circuit Error]
bit D CPF13 [Control Circuit Error]
bit E CPF14 [Control Circuit Error]
bit F Reserved
CPF Contents 2
bit 0 CPF16 [Control Circuit Error]
bit 1 CPF17 [Control Circuit Error]
bit 2 CPF18 [Control Circuit Error]
bit 3 CPF19 [Control Circuit Error]
00D1 bit 4 CPF20 [Control Circuit Error]
bit 5 CPF21 [Control Circuit Error]
bit 6 CPF22 [Control Circuit Error]
bit 7 CPF23 [Control Circuit Error]
bit 8 CPF24 [Control Circuit Error]
bit9 - F Reserved
CPF Contents 3
bit 0- 5 Reserved
00D2
bit 6 CPF38 [Control Circuit Error]
bit7-F Reserved
00D3 - 00D7 Reserved
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Reg(::;il:)No. Description
oFAOx Description (CNS5-A)
bit 0 oFA00 [Option Not Compatible with Port]
bit 1 oFA01 [Option Fault/Connection Error]
00D8 bit2-4 Reserved
bit 5 oFAO05 [Option A/D Error]
bit 6 oFA06 [Option Communication Error]
bit7-F Reserved
oFA1x Description (CNS5-A)
bit 0 oFA10 [Option RAM Error]
bit 1 oFA11 [Option Ope Mode Error]
bit 2 oFA12 [Drive Receive CRC Error]
bit 3 0oFA13 [Drive Receive Frame Error]
00D9
bit 4 oFA14 [Drive Receive Abort Error]
bit 5 oFA15 [Option Receive CRC Error]
bit 6 oFA16 [Option Receive Frame Error]
bit 7 oFA17 [Option Receive Abort Error]
bit8 - F Reserved
00DA Reserved
oFA3x Description (CN5-A)
bit 0 oFA30 [COM ID Error]
bit 1 oFA31 [Type Code Error]
bit 2 0FA32 [SUM Check Error]
bit 3 oFA33 [Option Receive Time Over]
bit 4 0oFA34 [Memobus Time Over]
bit 5 oFA35 [Drive Receive Time Over 1]
bit 6 0FA36 [CI Check Error]
00DB
bit 7 oFA37 [Drive Receive Time Over 2]
bit 8 0oFA38 [Control Reference Error]
bit 9 0FA39 [Drive Receive Time Over 3]
bit A oFA40 [CtrIResSel 1Err]
bit B oFA41 [Drive Receive Time Over 4]
bit C oFA42 [CtrIResSel 2Err]
bitD 0FA43 [Drive Receive Time Over 5]
bitE-F Reserved
00DC - 00E4 Reserved
Minor Fault Description 9
bit 0 EP24v [External Power 24V Supply]
bit1-3 Reserved
bit 4 bAT [Keypad Battery Low Voltage]
bit 5 Reserved
00ES5
bit 6 CP1 [Comparator 1 Limit Fault]
bit 7 CP2 [Comparator 2 Limit Fault]
bit 8 TiM [Keypad Time Not Set]
bit 9 bCE [Bluetooth Communication Error]
bitA-F Reserved
00E6 - 00E9 Reserved
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Register No. )
(Hex.) Description
Fault Description 11
bit 0 TiM [Keypad Time Not Set]
bit 1 bAT [Keypad Battery Low Voltage]
00EA
bit2-D Reserved
bit E SCF [Safety Circuit Fault]
bit F Reserved
00EB - 00ED Reserved
Fault Description 12
bit0-2 Reserved
bit 3 CP1 [Comparator 1 Limit Fault]
00EE
bit 4 CP2 [Comparator 2 Limit Fault]
bit 5 bCE [Bluetooth Communication Fault]
bit6 - F Reserved
00EF - 00FA Reserved
Output current
Note:
00FB The unit of display is different for different models.
B001 - BO18, 2001 - 2042, and 4001 - 4023: 0.01 A
2056 - 2082, 4031 - 4060: 0.1 A

B Broadcast Messages

Broadcast messages are available as read-only.

The undefined bit signal in the broadcast operation signal uses the local data signal.

Table 6.17 Broadcast Messages for MEMOBUS/Modbus Communication

Register No. =]
(Hex.) Description
Operation signal
bit 0 Run command
1: Run, 0: Stop
bit 1 Reverse run command
! 1: Reverse, 0: Forward run
bit2-3 Reserved
. External fault
bit 4 .
1: EF0 [Option Card External Fault]
0001
R Fault Reset
bit 5
1: Reset command
bit6-B Reserved
bit C MFDI terminal S5 input
bit D MFDI terminal S6 input
bit E MEDI terminal S7 input
bit F Reserved
0002 Frequency reference 30000/100%

B Fault Trace/Fault History Contents

Table 6.18 shows the fault codes that the commands from monitors /U2-xx, U3-xx/ read.

Table 6.18 Fault Trace/Fault History Contents

Fault Code Fault Code
(Hex.) e (Hex.) B
0002 Uv1 [DC Bus Undervoltage] 0004 Uv3 [Soft Charge Answerback Fault]
0003 Uv2 [Control Power Undervoltage] 0005 SC [Short Circuit/IGBT Failure]
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Fa?l-lltec):(sde Name Fatx'-llte():(f;de Name
0006 GF [Ground Fault] 004E rF [Braking Resistor Fault]
0007 oC [Overcurrent] 004F boL [BrakingTransistor Overload Fault]
0008 ov [Overvoltage] 0051 LSo [Low Speed Motor Step-Out]
0009 oH [Heatsink Overheat] 0052 nSE [Node Setup Error]
000A oH1 [Heatsink Overheat] 005B dv7 [Polarity Judge Timeout]
000B oL1 [Motor Overload] 0083 CPFO02 [Control Circuit Error]
000C oL2 [Drive Overload] 0084 CPFO03 [Control Circuit Error]
000D oL3 [Overtorque Detection 1] 0087 CPF06 [Control Circuit Error]
000E oL4 [Overtorque Detection 2] 0089 CPF08 [Control Circuit Error]
000F rr [Dynamic Braking Transistor Fault] 008C CPF11 [Control Circuit Error]
0010 rH [Braking Resistor Overheat] 008D CPF12 [Control Circuit Error]
0011 EF3 [External Fault (Terminal S3)] 008E CPF13 [Control Circuit Error]
0012 EF4 [External Fault (Terminal S4)] 008F CPF14 [Control Circuit Error]
0013 EFS5 [External Fault (Terminal S5)] 0091 CPF16 [Control Circuit Error]
0014 EF6 [External Fault (Terminal S6)] 0092 CPF17 [Control Circuit Error]
0015 EF7 [External Fault (Terminal S7)] 0093 CPF18 [Control Circuit Error]
0018 oS [Overspeed] 0094 CPF19 [Control Circuit Error]
0019 dEv [Speed Deviation] 0095 CPF20 [Control Circuit Error]
001A PGo [Encoder (PG) Feedback Loss] 0096 CPF21 [Control Circuit Error]
001B PF [Input Phase Loss] 0097 CPF22 [Control Circuit Error]
001C LF [Output Phase Loss] 0098 CPF23 [Control Circuit Error]
001D oH3 [Motor Overheat (PTC Input)] 0099 CPF24 [Control Circuit Error]
001F Err [EEPROM Write Error] 00A7 CPF38 [Control Circuit Error]
0020 oH4 [Motor Overheat Fault (PTC Input)] 0101 oFA00 [Option Not Compatible with Port]
0021 CE [Modbus Communication Error] 0102 oFAO01 [Option Fault/Connection Error]
0022 bUS [Option Communication Error] 0106 oFAO05 [Option A/D Error]
0025 CF [Control Fault] 0107 oFA06 [Option Communication Error]
0027 EF0 [Option Card External Fault] 0111 oFA10 [Option RAM Error]
0028 FbL [PID Feedback Loss] 0112 oFA11 [Option Ope Mode Error]
0029 UL3 [Undertorque Detection 1] 0113 oFA12 [Drive Receive CRC Error]
002A UL4 [Undertorque Detection 2] 0114 oFA13 [Drive Receive Frame Error]
002B oL7 [High Slip Braking Overload] 0115 oFA14 [Drive Receive Abort Error]
0030 Includes oFx Fault [Hardware Fault] 0116 oFA15 [Option Receive CRC Error]
0036 LF2 [Output Current Imbalance] 0117 oFA16 [Option Receive Frame Error]
0037 STPo [Motor Step-Out Detected] 0118 oFA17 [Option Receive Abort Error]
003B SEr [Speed Search Retries Exceeded] 0131 oFA30 [COM ID Error]
0041 FbH [Excessive PID Feedback] 0132 oFA31 [Type Code Error]
0042 EF1 [External Fault (Terminal S1)] 0133 0oFA32 [SUM Check Error]
0043 EF2 [External Fault (Terminal S2)] 0134 oFA33 [Option Receive Time Over]
0044 oL5 [Mechanical Weakening Detection 1] 0135 0oFA34 [Memobus Time Over]
0045 ULS5 [Mechanical Weakening Detection 2] 0136 oFA35 [Drive Receive Time Over 1]
0046 CoF [Current Offset Fault] 0137 oFA36 [CI Check Error]
0049 dWFL [DriveWorksEZ Fault] 0138 oFA37 [Drive Receive Time Over 2]
004A dWF1 [EEPROM Memory DWEZ Data Error] 0139 oFA38 [Control Reference Error]
004B dWF?2 [DriveWorksEZ Fault 2] 013A oFA39 [Drive Receive Time Over 3]
004C dWF3 [DriveWorksEZ Fault 3] 013B oFA40 [CtrIResSel 1Err]
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Faa!lteggde Name Faz:!lteggde Name
013C oFA41 [Drive Receive Time Over 4] 0414 CP1 [Comparator 1 Limit Fault]
013D oFA42 [CtrlResSel 2Err] 0415 CP2 [Comparator 2 Limit Fault]
013E oFA43 [Drive Receive Time Over 5] 0416 bCE [Bluetooth Communication Fault]
0401 TiM [Keypad Time Not Set] 041A dCE1 [Communication Errorl]
0402 bAT [Keypad Battery Low Voltage] 041B dCE2 [Communication Error2]
040F SCF [Safety Circuit Fault] 045F 0oC2 [Overcurrent2]

B Minor Fault/Alarm Contents

Table 6.19 shows the minor fault/alarm codes that communications register (007F (Hex.)) reads.

Table 6.19 Minor Fault/Alarm Contents (007 (Hex.))

Minor Fault/ Minor Fault/
Alarm Code Name Alarm Code Name
(Hex.) (Hex.)
0001 Uv [Undervoltage] 0022 oH3 [Motor Overheat (PTC Input)]
0002 ov [Overvoltage] 0027 FbL [PID Feedback Loss]
0003 oH [Heatsink Overheat] 0028 FbH [Excessive PID Feedback]
0004 Overheat Alarm (oH2) 002A dnE [Drive Disabled]
0005 oL3 [Overtorque 1] 0032 AEr [Station Address Setting Error]
0006 oL4 [Overtorque 2] 0033 CyC [MECHATROLINK CommCycleSettingErr]
0007 EF [FWD/REV Run Command Input Error] 0034 HCA [High Current Alarm]
0008 bb [Baseblock] 0035 LT-1 [Cooling Fan Maintenance Time]
0009 EF3 [External Fault (Terminal S3)] 0036 LT-2 [Capacitor Maintenance Time]
000A EF4 [External Fault (Terminal S4)] 0039 EF1 [External Fault (Terminal S1)]
000B EFS5 [External Fault (Terminal S5)] 003A EF2 [External Fault (Terminal S2)]
000C EF6 [External Fault (Terminal S6)] 003B SToF [Safe Torque OFF Hardware]
000D EF7 [External Fault (Terminal S7)] 003D oL5 [Mechanical Weakening Detection 1]
0010 oS [Overspeed] 003E ULS5 [Mechanical Weakening Detection 2]
0011 dEv [Speed Deviation] 0042 TrPC [IGBT Maintenance Time (90%)]
0012 PGo [Encoder (PG) Feedback Loss] 0043 LT-3 [SoftChargeBypassRelay MainteTime]
0014 CE [Modbus Communication Error] 0044 LT-4 [IGBT Maintenance Time (50%)]
0015 bUS [Option Communication Error] 0045 boL [Braking Transistor Overload]
0016 CALL [Serial Comm Transmission Error] 0049 dWAL [DriveWorksEZ Alarm]
0017 oL1 [Motor Overloaded] 004A dWA2 [DriveWorksEZ Alarm 2]
0018 oL2 [Drive Overloaded] 004B dWA3 [DriveWorksEZ Alarm 3]
001A EFO0 [Option Card External Fault] 0081 EP24v [External Power 24V Supply]
001B rUn [Motor Switch during Run] 0085 bAT [Keypad Battery Low Voltage]
001D CALL [Serial Comm Transmission Error] 0087 CP1 [Comparator 1 Limit Error]
001E UL3 [Undertorque Detection 1] 0088 CP2 [Comparator 2 Limit Error]
001F UL4 [Undertorque Detection 2] 0089 TiM [Keypad Time Not Set]
0020 SE [Modbus Test Mode Error] 008A bCE [Bluetooth Communication Error]
0021 L24v [Loss of External Power 24 Supply]

@ Error Codes

B MEMOBUS/Modbus Communications Error Code List

Table 6.20 lists the MEMOBUS/Modbus communications error codes.
When an error occurs, remove the cause of the error and restart communications.
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Table 6.20 MEMOBUS/Modbus Communications Error Codes

Error Code
(Hex.) Name Cause
01 Function Code Error The PLC set a function code that was not 03, 08, or 10 (Hex.)
. * The register number that is trying to access is not registered.
02 Register Number Error - .
A starting number that was not 0001 or 0002 (Hex.) was set when broadcasting.
* Read and write data quantities are more than the 1 to 16 range. (Command message data quantity is disabled.)
. * The data that was read from non-consecutive holding registers contained more than 120 bytes.
03 Bit Count Error . . . . .
* The data to be written to non-consecutive holding registers contained more than 60 bytes.
* In the write mode, the number of bytes in the message is not the number of data x 2.
. *  Writing control data or parameters made the settings go out of the permitted setting range.
21 Data Setting Error . L.
* A parameter setting error occurred when writing a parameter.
e Tried to write a disabled parameter during run.
*  When there was a CPF06 [Control Circuit Error], the master tried to write a parameter other than one of these:
— AI-00 [Language Selection]
— AI-01 [Access Level Selection]
— AI-02 [Control Method Selection]
22 Write Mode Error — AI-03 [Initialize Parameters]
— AI-04 [Password]
— AI-05 [Password Setting]
— EI-03 [V/f Pattern Selection]
— 02-04 [Drive Model (KVA) Selection]
*  Writes the read-only data.
23 \?V(l;itlz Li:‘srgt;dervoltage During Uv [DC Bus Undervoltage], a Uv write disabled parameter was written.
24 Error Writing Data During Tried to write a parameter from the master during parameter processing on the drive side.
Parameter Processing
25 Writing into EEPROM Writing into EEPROM write is disabled, but EEPROM write was executed from MEMOBUS/Modbus communications. When
Disabled this error occurs, the keypad shows a message and the drive continues operation.

B No Response from Slave

The slave ignores the command message from the master and will not send a response message in these
conditions:
* When a communications error (overrun, framing, parity, CRC-16) is detected in the command message.

* When the slave address in the command message and the slave address for the drive side do not agree (Use H5-
01 [Drive Node Address] to set the slave address of the drive)

* When the time interval between the data of which the message is composed is longer than 24 bits
* When the data length for the command message is not accurate

Note:

«If the keypad shows CALL [Serial Comm Transmission Error], refer to “Troubleshooting” to remove the cause of the error, and try to
do communications again. If the keypad does not show CALL, check Ul-19 [MEMOBUS/Modbus Error Code] for the error and error
type.

«If you execute the write function code when the slave address in the command message is 00 (Hex.), all of the slaves will execute the
write command, but they will not send response messages to the master.
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71 Section Safety

ADANGER

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, measure 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.

AWARNING

Electrical Shock Hazard

Do not operate the drive when covers are missing. Replace covers and shields before you
operate the drive. Use the drive only as specified by the instructions.

Some figures in this section include drives without covers or safety shields to more clearly show the inside of the
drive. If covers or safety shields are missing from the drive, it can cause serious injury or death.

Always ground the motor-side grounding terminal.

If you do not ground the equipment correctly, it can cause serious injury or death if you touch the motor case.
After the drive blows a fuse or trips an RCM/RCD, 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.

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 wear loose clothing or jewelry when you do work on the drive. Tighten loose clothing
and remove all metal objects, for example watches or rings.

Loose clothing can catch on the drive and jewelry can conduct electricity and 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.

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

Tighten all terminal screws to the correct tightening torque.
Connections that are too loose or too tight can cause incorrect operation and damage to the drive. Incorrect
connections can also cause death or serious injury from fire.
Tighten screws at an angle in the specified range shown in this manual.
If you tighten the screws at an angle not in the specified range, you can have loose connections that can cause
damage to the terminal block or start a fire and 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.
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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.

Crush Hazard

Wear eye protection when you do work on the drive.
If you do not use correct safety equipment, it can 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.

NOTICE

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 break the electrical connection between the drive and the motor when the drive is
outputting voltage.
Incorrect equipment sequencing can cause damage to the drive.

Make sure that all connections are correct after you install the drive and connect peripheral
devices.
Incorrect connections can cause damage to the drive.

Note:
Do not use unshielded wire for control wiring. Use shielded, twisted-pair wires and ground the shield to the ground terminal of the drive.
Unshielded wire can cause electrical interference and unsatisfactory system performance.
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7.2 Types of Faults, Minor Faults, Alarms, and Errors

If the drive or motor do not operate correctly, check the drive keypad for a code or message.

If problems occur that are not identified in this manual, contact the nearest Yaskawa representative with this
information:

* Drive model

* Drive software version

* Date of purchase

* Description of the problem (for example failure conditions and modified parameters)

Table 7.1 contains descriptions of the different types of faults, minor faults, alarms, and errors that can occur
during drive operation.

Contact Yaskawa if there is damage to the drive. Contact information is on the back cover of the manual.

Table 7.1 Types of Faults, Minor Faults, Alarms, and Errors

Type Drive Response

‘When the drive detects a fault, it will cause these conditions:

¢ The keypad shows the fault code, and ALM/ERR stays illuminated.

Fault * The drive shuts off output, and the motor coasts to a stop. Some faults let the user select a motor stopping method.
¢ The terminal set to H2-01 to H2-03 = E [MFDO Function Selection = Fault] will activate.

The drive will not operate until you clear the fault with a Fault Reset and the drive goes back to usual status.

‘When the drive detects a minor fault or an alarm, it will cause these conditions:
* The keypad shows the alarm code, and ALM/ERR flashes.
¢ The drive will continue to operate the motor. Some alarms let you select a motor stopping method.

Minor Faults/Alarms  If the drive detects a minor fault, the terminal set to H2-01 to H2-03 = 10 [Alarm] will activate If you do not set
parameters H2-01 to H2-03, the drive will not trigger MFDO terminals if it detects a minor fault.

* The drive will not output a minor fault signal if it detects an alarm.

It is not necessary to do Fault Reset.

An error occurs when parameter settings do not agree or a parameter combination is incorrect. The drive will not operate
until you set the parameters correctly.

When the drive detects an operation error, these conditions will result:

Operation Errors ¢ The keypad shows the error code.

*  Multi-function outputs do not output an alarm signal.

Find the parameters that caused the error and correct the settings.

An error occurs during Auto-Tuning.

When the drive detects an operation error, it will cause these conditions:
R ¢ The keypad shows the error code.

Auto-Tuning Error . . .
*  Multi-function outputs do not output an alarm signal.
* The motor coasts to stop.

Remove the cause of the error and do Auto-Tuning again.

An error occurs when you use the keypad for a backup, restore, or verify operation.
When the drive detects a copy function error, it will cause these conditions:

Copy Function Error * The keypad shows the error code.

*  Multi-function outputs do not output an alarm signal.

Push a key on the keypad to clear the error. Remove the cause of the error and try the backup, restore, or verify operation
again.
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7.3

Table 7.2 shows the possible fault, minor fault, alarm, and error codes.

The display codes are in alphabetical order. Search the table for the code shown on the keypad, and identify its
causes and possible solutions.

Note:

List of Fault, Minor Fault, Alarm, and Error Codes

The number in parentheses adjacent to the code in the table identifies the fault code or minor fault code (hex. number) that was read
during MEMOBUS/Modbus communications.

Example: AEr (0032)

Table 7.2 List of Fault, Minor Fault, Alarm, and Error Codes

Display (Hex.) Name ALM LED Type Ref.
AEr (0032) Station Address Setting Error Flashing Alarm 277
bAT (0085) Keypad Battery Low Voltage Flashing Alarm 271
bAT (0402) Keypad Battery Low Voltage Tlluminated Fault 256
bb (0008) Baseblock Flashing Alarm 277
bCE (008A) Bluetooth Communication Error Flashing Alarm 271
bCE (0416) Bluetooth Communication Fault Illuminated Fault 256
boL (0045) Braking Transistor Overload Flashing Alarm 277
boL (004F) BrakingTransistor Overload Fault Tlluminated Fault 256
bUS (0015) Option Communication Error Flashing Alarm 277
bUS (0022) Option Communication Error [luminated Fault 256
bUSy Busy - Not an alarm. 278
CALL (001D) Serial Comm Transmission Error Flashing Alarm 278
CE (0014) Modbus Communication Error Flashing Alarm 278
CE (0021) Modbus Communication Error [lluminated Fault 256
CF (0025) Control Fault Illuminated Fault 257
CoF (0046) Current Offset Fault [lluminated Fault 257
CP1 (0087) Comparator 1 Limit Fault Flashing Alarm 278
CP1 (0414) Comparator 1 Limit Fault Illuminated Fault 257
CP2 (0088) Comparator 2 Limit Fault Flashing Alarm 279
CP2 (0415) Comparator 2 Limit Fault Illuminated Fault 257
CPEr Control Mode Mismatch - Backup Function Runtime Error 295
CPF00 Control Circuit Error Iluminated Fault 258
CPFO01 Control Circuit Error Illuminated Fault 258
CPF02, CPF03 (0083, 0084) Control Circuit Error Illuminated Fault 258,258
CPF06 (0087) Control Circuit Error (EEPROM memory Data Error) Illuminated Fault 258
CPF08 (0089) Terminal Board Connection Error [lluminated Fault 258
CPF11 - CPF14 (008C - 008F) Control Circuit Error Illuminated Fault 258 -259
CPF16 - CPF24 (0091 - 0099) Control Circuit Error Illuminated Fault 259 - 260
CPF38 (00A7) EEPROM Memory Data Error Illuminated Fault 260
CPyE Error Writing Data - Backup Function Runtime Error 295
CrST Remove RUN Command to Reset Flashing Not an alarm. 279
CSEr Control Mode Mismatch - Backup Function Runtime Error 295
CyC (0033) MECHATROLINK CommCycleSettingErr Flashing Alarm 279
CyPo (0029) Cycle Power to Accept Changes Flashing Alarm 279
dCE1 (041A) Communication Errorl Illuminated Fault 260
dCE2 (041B) Communication Error2 Tlluminated Fault 260
dEv (0011) Speed Deviation Flashing Alarm 279
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Display (Hex.) Name ALM LED Type Ref.
dEv (0019) Speed Deviation Tlluminated Fault 260
dFPS Drive Model Mismatch - Backup Function Runtime Error 295
dnE (002A) Drive Disabled Flashing Alarm 279
dv7 (005B) Polarity Judge Timeout Illuminated Fault 260
dWA2 (004A) DriveWorksEZ Alarm 2 Flashing Alarm 279
dWA3 (004B) DriveWorksEZ Alarm 3 Flashing Alarm 279
dWAL (0049) DriveWorksEZ Alarm Flashing Alarm 279
dWF1 (004A) EEPROM Memory DWEZ Data Error Tlluminated Fault 261
dWF2 (004B) DriveWorksEZ Fault 2 Illuminated Fault 261
dWF3 (004C) DriveWorksEZ Fault 3 Tlluminated Fault 261
dWFL (0049) DriveWorksEZ Fault [lluminated Fault 261
E5 (0031) MECHATROLINK Watchdog Timer Err Flashing Alarm 279
ES5 (0039) MECHATROLINK Watchdog Timer Err Tlluminated Fault 261
EF (0007) FWD/REV Run Command Input Error Flashing Alarm 280
EFO0 (001A) Option Card External Fault Flashing Alarm 280
EFO0 (0027) Option Card External Fault Illuminated Fault 261
EF1 (0042) External Fault (Terminal S1) Tlluminated Fault 261
EF1 (0039) External Fault (Terminal S1) Flashing Alarm 280
EF2 (003A) External Fault (Terminal S2) Flashing Alarm 280
EF2 (0043) External Fault (Terminal S2) Tlluminated Fault 261
EF3 (0009) External Fault (Terminal S3) Flashing Alarm 280
EF3 (0011) External Fault (Terminal S3) Tlluminated Fault 262
EF4 (000A) External Fault (Terminal S4) Flashing Alarm 280
EF4 (0012) External Fault (Terminal S4) Tlluminated Fault 262
EF5 (000B) External Fault (Terminal S5) Flashing Alarm 280
EF5 (0013) External Fault (Terminal S5) Illuminated Fault 262
EF6 (000C) External Fault (Terminal S6) Flashing Alarm 281
EF6 (0014) External Fault (Terminal S6) Illuminated Fault 262
EF7 (000D) External Fault (Terminal S7) Flashing Alarm 281
EF7 (0015) External Fault (Terminal S7) Tlluminated Fault 262
Endl Excessive Rated Voltage Setting Flashing Auto-Tuning Error 291
End2 Iron Core Saturation Coefficient Flashing Auto-Tuning Error 291
End3 Rated Current Setting Alarm Flashing Auto-Tuning Error 291
End4 Adjusted Slip Calculation Error Flashing Auto-Tuning Error 291
End5 Resistance Tuning Error Flashing Auto-Tuning Error 291
End6 Leakage Inductance Alarm Flashing Auto-Tuning Error 291
End7 No-Load Current Alarm Flashing Auto-Tuning Error 291
End8 HFI Alarm Flashing Auto-Tuning Error 292
End9 Initial Pole Detection Alarm Flashing Auto-Tuning Error 292
EP24v (0081) External Power 24V Supply Flashing Alarm 281
Er-01 Motor Data Error Flashing Auto-Tuning Error 292
Er-02 Drive in an Alarm State Flashing Auto-Tuning Error 292
Er-03 STOP Button was Pressed Flashing Auto-Tuning Error 292
Er-04 Resistance Tuning Error Flashing Auto-Tuning Error 293
Er-05 No-Load Current Alarm Flashing Auto-Tuning Error 293
Er-08 Rated Slip Error Flashing Auto-Tuning Error 293
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7.3 List of Fault, Minor Fault, Alarm, and Error Codes

Display (Hex.) Name ALM LED Type Ref.
Er-09 Acceleration Error Flashing Auto-Tuning Error 293
Er-10 Motor Direction Error Flashing Auto-Tuning Error 293
Er-11 Motor Speed Error Flashing Auto-Tuning Error 293
Er-12 Current Detection Error Flashing Auto-Tuning Error 294
Er-13 Leakage Inductance Alarm Flashing Auto-Tuning Error 294
Er-14 Motor Speed Error 2 Flashing Auto-Tuning Error 294
Er-15 Torque Saturation Error Flashing Auto-Tuning Error 294
Er-16 Inertia ID Error Flashing Auto-Tuning Error 294
Er-17 Reverse Prohibited Error Flashing Auto-Tuning Error 294
Er-18 Back EMF Error Flashing Auto-Tuning Error 294
Er-19 PM Inductance Error Flashing Auto-Tuning Error 294
Er-20 Stator Resistance Error Flashing Auto-Tuning Error 294
Er-25 HighFreq Inject Param Tuning Err Flashing Auto-Tuning Error 294
Err (001F) EEPROM Write Error [luminated Fault 262
FbH (0028) Excessive PID Feedback Flashing Alarm 281
FbH (0041) Excessive PID Feedback [lluminated Fault 262
FbL (0027) PID Feedback Loss Flashing Alarm 281
FbL (0028) PID Feedback Loss Illuminated Fault 263
GF (0006) Ground Fault Tlluminated Fault 263
HCA (0034) High Current Alarm Flashing Alarm 281
iFEr Communication Err - Backup Function Runtime Error 295
L24v (0021) Loss of External Power 24 Supply Flashing Alarm 282
LF (001C) Output Phase Loss Illuminated Fault 263
LF2 (0036) Output Current Imbalance Tlluminated Fault 263
LoG Log Com Error Flashing Alarm 282
LSo (0051) Low Speed Motor Step-Out Illuminated Fault 264
LT-1 (0035) Cooling Fan Maintenance Time Flashing Alarm 282
LT-2 (0036) Capacitor Maintenance Time Flashing Alarm 282
LT-3 (0043) SoftChargeBypassRelay MainteTime Flashing Alarm 282
LT-4 (0044) IGBT Maintenance Time (50%) Flashing Alarm 282
ndAT Model,VolClass,Capacity Mismatch - Backup Function Runtime Error 295
nSE (0052) Node Setup Error Illuminated Fault 264
oC (0007) Overcurrent Illuminated Fault 2064
oFA00 (0101) Option Not Compatible with Port Illuminated Fault 265
oFA03 - oFA06 (0104 - 0107) Option Card Error Occurred at Option Port (CN5) Illuminated Fault 266 - 266
oFA10, oFA11 (0111, 0112) Option Card Error Occurred at Option Port (CNS) Illuminated Fault 266, 266
oFA12 - oFA17 (0113 - 0118) Option Card Connection Error (CNS) Illuminated Fault 266 - 267
oFA30 - oFA43 (0131 - 013E) Communication Option Card Connection Error (CN5) [lluminated Fault 267 -268
oH (0003) Heatsink Overheat Flashing Alarm 282
oH (0009) Heatsink Overheat [luminated Fault 268
oH1 (000A) Heatsink Overheat Illuminated Fault 269
oH2 (0004) External Overheat (H1-XX=B) Flashing Alarm 283
oH3 (001D) Motor Overheat (PTC Input) [luminated Fault 269
oH3 (0022) Motor Overheat (PTC Input) Flashing Alarm 283
oH4 (0020) Motor Overheat Fault (PTC Input) [lluminated Fault 269
oL1 (000B) Motor Overload Tlluminated Fault 270
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7.3 List of Fault, Minor Fault, Alarm, and Error Codes

Display (Hex.) Name ALM LED Type Ref.
oL2 (000C) Drive Overload Tlluminated Fault 270
oL3 (0005) Overtorque 1 Flashing Alarm 283
oL3 (000D) Overtorque Detection 1 Tlluminated Fault 271
oL4 (0006) Overtorque 2 Flashing Alarm 283
oL4 (000E) Overtorque Detection 2 Tlluminated Fault 271
oL5 (003D) Mechanical Weakening Detection 1 Flashing Alarm 283
oL5 (0044) Mechanical Weakening Detection 1 Illuminated Fault 271
oL7 (002B) High Slip Braking Overload Tlluminated Fault 271
oPEO1 Drive Capacity Setting Fault Flashing Parameter Setting Error 287
oPE02 Parameter Range Setting Error Flashing Parameter Setting Error 287
oPE03 Multi-Function Input Setting Err Flashing Parameter Setting Error 287
oPE05 Run Cmd/Freq Ref Source Sel Err Flashing Parameter Setting Error 288
oPE07 Analog Input Selection Error Flashing Parameter Setting Error 288
oPE08 Parameter Selection Error Flashing Parameter Setting Error 289
oPE09 PID Control Selection Fault Flashing Parameter Setting Error 289
oPE10 V/f Data Setting Error Flashing Parameter Setting Error 290
oPEI11 Carrier Frequency Setting Error Flashing Parameter Setting Error 290
oPE13 Pulse Monitor Selection Error Flashing Parameter Setting Error 290
oPE16 Energy Saving Constants Error Flashing Parameter Setting Error 290
oPE33 Digital Output Selection Error Flashing Parameter Setting Error 290
oPr (001E) Keypad Connection Fault Illuminated Fault 272
oS (0010) Overspeed Flashing Alarm 284
oS (0018) Overspeed I[lluminated Fault 284
ov (0002) Overvoltage Flashing Alarm 284
ov (0008) Overvoltage Tlluminated Fault 272
ovEr Too Many Parameters Changed - Not an alarm. 284
PASS Modbus Communication Test Flashing Not an alarm. 284
PE1 (0047) PLC Faults Illuminated Fault 273
PE2 (0048) PLC Faults Tlluminated Fault 273
PF (0047) Input Phase Loss Flashing Alarm 284
PF (001B) Input Phase Loss Illuminated Fault 273
PWEr DWEZ Password Mismatch - Backup Function Runtime Error 295
rdEr Error Reading Data - Backup Function Runtime Error 295
rF (004E) Braking Resistor Fault Illuminated Fault 274
rH (0010) Braking Resistor Overheat Illuminated Fault 274
rr (000F) Dynamic Braking Transistor Fault Illuminated Fault 274
rUn (001B) Motor Switch during Run Flashing Alarm 285
SC (0005) Short Circuit/ IGBT Failure Illuminated Fault 274
SCF (040F) Safety Circuit Fault Tlluminated Fault 274
SE (0020) Modbus Test Mode Error Flashing Alarm 285
SEr (003B) Speed Search Retries Exceeded Tlluminated Fault 275
SToF (003B) Safe Torque OFF Flashing Alarm 285
STPo (0037) Motor Step-Out Detected Illuminated Fault 275
TiM (0089) Keypad Time Not Set Flashing Alarm 285
TiM (0401) Keypad Time Not Set Illuminated Fault 275
TrPC (0042) IGBT Maintenance Time (90%) Flashing Alarm 285
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7.3 List of Fault, Minor Fault, Alarm, and Error Codes

Display (Hex.) Name ALM LED Type Ref.
UL3 (001E) Undertorque Detection 1 Flashing Alarm 285
UL3 (0029) Undertorque Detection 1 [luminated Fault 275
UL4 (001F) Undertorque Detection 2 Flashing Alarm 285
UL4 (002A) Undertorque Detection 2 [lluminated Fault 275
ULS5 (003E) Mechanical Weakening Detection 2 Flashing Alarm 285
ULS (0045) Mechanical Weakening Detection 2 Illuminated Fault 275
Uv (0001) DC Bus Undervoltage Flashing Alarm 286
Uvl (0002) DC Bus Undervoltage Illuminated Fault 275
Uv2 (0003) Control Power Undervoltage [lluminated Fault 276
Uv3 (0004) Soft Charge Answerback Fault Illuminated Fault 276
VAEr Voltage Class, Capacity Mismatch - Backup Function Runtime Error 296
vFyE Parameters do not Match - Backup Function Runtime Error 296
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7.4 Fault

7.4

Fault

This section gives information about some of the causes and possible solutions of faults. You must use the Fault
Reset operation to remove the fault before you can operate the drive. Use the information in this table to remove
the cause of the fault.

Use 04-24 [bAT Detection Selection] to enable/disable bAT detection.

Code Name Causes Possible Solutions
bAT Keypad Battery Low Voltage The keypad battery voltage is low. Replace the keypad battery.
Note:

* Set the stop

* Do a Fault Reset to clear the fault.

ing method for this fault in 02-27 [bCE Detection Selection].

Code Name Causes Possible Solutions
bCE Bluetooth Communication Fault The smartphone or tablet with DriveWizard Mobile | Use the smartphone or tablet 10 m (32.8 ft) or nearer to the
installed is too far from the keypad. keypad.
Note:
bCE can occur when the smartphone or tablet is 10 m (32.8 ft)
or nearer to the keypad depending on the specifications of the
smartphone or tablet.
Radio waves from a different device are causing Make sure that no device around the keypad uses the same radio
interference with communications between the bandwidth (2400 MHz to 2480 MHz), and prevent radio
smartphone or tablet and keypad. interference.
Note:

* The drive detects this error when you use the Bluetooth LCD keypad and operate the drive with a smartphone or tablet.

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
boL BrakingTransistor Overload Fault The duty cycle of the braking transistor is high (the | ¢ Install a regenerative converter.
regeneration power or repetition frequency is high). | , |, crease the deceleration time
You enabled the protective function for the braking | Set L8-55 = 0 [Internal DB TransistorProtection Selection =
transistor when you have a regenerative converter. Disable].
The braking transistor in the drive is broken. Replace the drive.
Note:

* Do a Fault Reset to clear the fault.

* The drive detects this error if the Run command or frequency reference is assigned to the option card.

Code Name Causes Possible Solutions
bUS Option Communication Error The drive did not receive a signal from the Correct wiring errors.
controller.
The communications cable wiring is incorrect.
There is a short-circuit in the communications cable | « Repair short circuits and connect cables.
or the communications cable is not connected. * Replace the defective communications cable.
Electrical interference caused a communication data | * Examine the control circuit lines, main circuit lines, and
€ITOT. ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only the recommended cables or other shielded line.
Ground the shield on the controller side or the drive input
power side.

* Separate the communication wiring from drive power lines,
and install a noise filter to the input side of the power supply
for communication.

» Decrease the effects of electrical interference from the
controller.

The option is incorrectly installed to the drive. Correctly install the option to the drive.
The option is damaged. If the fault continues and the wiring is correct, replace the option.
Note:

« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in F6-01 [Communication Error Selection].

Code Name Causes Possible Solutions
CE Modbus Communication Error The communications cable wiring is incorrect. Correct wiring errors.
There is a short circuit in the communications cable | * Repair short circuits and connect cables.
or the communications cable is not connected. « Replace the defective communications cable.
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7.4 Fault

Code

Name

Causes

Possible Solutions

Electrical interference caused a communication data
error.

Examine the control circuit lines, main circuit lines, and
ground wiring, and decrease the effects of electrical
interference.

* Make sure that a magnetic contactor is not the source of the
electrical interference, then use a Surge Protective Device if
necessary.

* Use only the recommended cables or other shielded line.
Ground the shield on the controller side or the drive input
power side.

* Separate the communication wiring from drive power lines,
and install a noise filter to the input side of the power supply
for communication.

* Decrease the effects of electrical interference from the
controller.

Note:

* The drive detects this error if it does not correctly receive control data for the CE detection time set to H5-09 [CE Detection Time].
* Do a Fault Reset to clear the fault.
« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in H5-04 [Communication Error Stop Method].

Code Name Causes Possible Solutions
CF Control Fault Motor parameters are set incorrectly Correctly set the motor parameters and do Auto-Tuning again.

The torque limit setting is too low. Adjust L7-01 to L7-04 [Torque Limit].

The load inertia is too large. * Adjust C1-02, C1-04, C1-06, and C1-08 [Deceleration Times].
* Set the frequency reference to the minimum output frequency,

and stop the Run command when the drive stops deceleration.

The drive is trying to ramp to stop a machine that Correctly set b1-03 [Stopping Method Selection].

cannot do ramp to stop or on a machine for which

deceleration is not necessary.

The motor and drive are connected incorrectly. Correct wiring errors.

Line-to-line Resistance Tuning is not done. Do Stationary Auto-Tuning for Line-to-Line Resistance.

The drive received a Run command while the motor | * Examine the sequence and input the Run command after the

was coasting. motor fully stops.
e Set b3-01 = I [Speed Search at Start Selection = Enabled].

Note:

« The drive detects this error if the torque reference is more than the torque limit for 3 seconds or longer while the drive ramps to stop.
* Do a Fault Reset to clear the fault.

* Set the stop

Code Name Causes Possible Solutions
CoF Current Offset Fault The drive starts operation while the induced voltage | * Make a sequence that does not restart operation when induced
stays in the motor (during coasting to a stop or after voltage stays in the motor.
fast deceleration). e Set b3-01 = 1 [Speed Search at Start Selection = Enabled].
* Use Speed Search from Fmax or Fref [Hl-xx = 61, 62] to do a
speed search through one of the external terminals.
Note:
‘When controlling the PM motor, External Speed Search
commands 1 and 2 operate the same.
A drive hardware problem occurred. ¢ Do a Fault Reset to clear the fault or de-energize the drive.
 If the fault stays, replace the drive.
Code Name Causes Possible Solutions
CP1 Comparator 1 Limit Error The monitor value set in H2-20 [Comparator 1 Examine the monitor value and remove the cause of the fault.
Monitor Selection] was in the range of H2-21
[Comparator 1 Lower Limit] and H2-22
[Comparator 1 Upper Limit].
Note:

* The drive detects this error when H2-01 to H2-03 = 66 [MFDO Function Selection = Comparatorl].
* Do a Fault Reset to clear the fault.

ing method for this fault in H2-33 [Comparatorl Protection Selection].

Code Name Causes Possible Solutions
CP2 Comparator 2 Limit Error The monitor value set in H2-26 [Comparator 2 Examine the monitor value and remove the cause of the fault.
Monitor Selection] was outside the range of H2-27
[Comparator 2 Lower Limit] and H2-28
[Comparator 2 Upper Limit].
Note:

* The drive detects this error when H2-01 to H2-03 = 67 [MFDO Function Selection = Comparator2].
* Do a Fault Reset to clear the fault.
* Set the stopping method for this fault in /2-35 [Comparator2 Protection Selection].
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7.4 Fault

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF00 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPFO1 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF02 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
 Ifthe fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF03 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
 If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

s not available for these faults.

* The drive detects this error if there is an error in the data written to the drive EEPROM.
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
CPF06 Control Circuit Error (EEPROM The drive power supply was de-energized while a Set A1-03 = 2220, 3330 [Initialize Parameters = 2-Wire
memory Data Error) communication option entered a parameter Write Initialization, 3-Wire Initialization] and initialize the drive.
command.
An EEPROM peripheral circuit error occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about how to replace the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF08 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
+ Ifthe fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF11 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF12 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
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Fault

Code Name Causes Possible Solutions
CPF13 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
« Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF14 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
« Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF16 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
» Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF17 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
* Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF18 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
» Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF19 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
* Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF20 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
* Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF21 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
* Fault trace is not available for these faults.
Code Name Causes Possible Solutions
CPF22 Control Circuit Error A drive hardware problem occurred. Re-energize the drive.
If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:
* Do a Fault Reset to clear the fault.
* Fault trace is not available for these faults.
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7.4 Fault

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF23 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF24 Control Circuit Error (Drive Unit A drive hardware problem occurred. * Re-energize the drive.
Signal Fault)  If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
CPF25 Terminal Board not Connected The terminal board is not correctly connected to the | 1. De-energize the drive.
drive. 2. Correctly connect the terminal board to the drive.
3. Re-energize the drive.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
CPF38 Control Circuit Error A drive hardware problem occurred. * Re-energize the drive.
* If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.
Note:

« Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
dCEl Communication Error1 A drive hardware problem occurred temporarily due | + Remove the cause of the noise.
to noise. * If the fault stays, replace the control board or the drive.
Note:

* Fault trace i

* Do a Fault Reset to clear the fault.

s not available for these faults.

Code Name Causes Possible Solutions
dCE2 Communication Error2 A drive hardware problem occurred temporarily due [ «  Remove the cause of the noise.
to noise.  If the fault stays, replace the control board or the drive.
Note:

Code Name Causes Possible Solutions
dEv Speed Deviation The load is too heavy. Decrease the load.
Acceleration and deceleration times are set too Increase the values set in C1-01 to C1-08 [Acceleration/
short. Deceleration Time].
The dEv detection level settings are incorrect. Adjust F1-10 [Speed Deviation Detection Level] and F1-11
[Speed Deviation Detect DelayTime].
The load is locked up. Examine the machine.
The holding brake is stopping the motor. Release the holding brake.
Note:

* The drive detects this error if the difference between the detected speed and the speed reference is more than the setting of 7-10 for longer than F1-11.
* Do a Fault Reset to clear the fault.
« If the drive detects this error, the drive will operate the motor as specified by the stopping method set in F1-04 [Speed Deviation Detection Select].

Code Name Causes Possible Solutions
dv7 Polarity Judge Timeout There is a disconnection in the motor coil winding. | Measure the motor line-to-line resistance and replace the motor if
a coil is disconnected.
The screws on the drive output terminals are loose. | Tighten the terminal screws to the correct tightening torque.
Note:

* The drive detects this error if it cannot detect polarity in a pre-set length of time.
* Do a Fault Reset to clear the fault.
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Code Name

Causes

Possible Solutions

dWF1 EEPROM Memory DWEZ Data

Error

There is an error in the EEPROM peripheral circuit.

Re-energize the drive.

 If the fault stays, replace the control board or the drive. For
information about replacing the control board, contact
Yaskawa or your nearest sales representative.

There is a problem with the EEPROM data.

Set A1-03 = 2220, 3330 [Initialize Parameters = 2-Wire
Initialization, 3-Wire Initialization] to initialize the drive, then
upload the DriveWorksEZ project to the drive again.

Note:

* Do a Fault Reset to clear the fault.

* The drive detects this error if there is an error in the DriveWorksEZ program that was saved to EEPROM.

* Do a Fault Reset to clear the fault.

« If the drive detects this fault, it will operate the mo!

Code Name Causes Possible Solutions
dWF2 DriveWorksEZ Fault 2 There was a fault in the DriveWorksEZ program. Examine the DriveWorksEZ program and remove the cause of the
fault. This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
dWF3 DriveWorksEZ Fault 3 There was a fault in the DriveWorksEZ program. Examine the DriveWorksEZ program and remove the cause of the
fault. This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
dWFL DriveWorksEZ Fault There was a fault in the DriveWorksEZ program. Examine the DriveWorksEZ program and remove the cause of the
fault. This is not a drive fault.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
E5 MECHATROLINK Watchdog The drive detected a watchdog circuit exception Examine the MECHATROLINK cable connection. If this error
Timer Err while it received data from the controller. occurs frequently, examine the wiring and decrease the effects of
electrical interference as specified by these manuals:
*« MECHATROLINK-II Installation Guide (MECHATROLINK
Members Association, manual number MMATDEPO11)
*« MECHATROLINK-III Installation Manual
(MECHATROLINK Members Association, publication
number MMATDEPO018)
Note:

tor as specified by the stop method set in F6-25 [MECHATROLINK Watchdog Error Sel].

* The drive detects this fault if the alarm function on
* Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EFO Option Card External Fault The communication option received an external 1. Find the device that caused the external fault and remove the
fault from the controller. cause.
2. Clear the external fault input from the controller.
A programming error occurred on the controller Examine the operation of the controller program.
side.
Note:

the external device side is operating.

« If the drive detects this fault, it will operate the motor as specified by the stop method set in F6-03 [Comm External Fault (EF() Select].

Do a Fault Reset to clear the fault.

Code Name Causes Possible Solutions
EF1 External Fault (Terminal S1) MEFDI terminal S1 caused an external fault through | 1. Find the device that caused the external fault and remove the
an external device. cause.
2. Clear the external fault input in the MFDI.
The wiring is incorrect. Correctly connect the signal line to MFDI terminal S1.
External Fault [H1-01 = 20 to 2B] is set to MFDI Correctly set the MFDI.
terminal S1, but the terminal is not in use.
Note:
Do a Fault Reset to clear the fault.
Code Name Causes Possible Solutions
EF2 External Fault (Terminal S2) MFDI term