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Source Type Logic
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Sink Type Logic

ON OFF AX

MC AX

U/T1

V/T2

W/T3

IM
Motor

PD/+1

P/+

RB

N/-

Short bar
Short bar

DCL

AL1

AL2

AL0

AL1

AL2

Relay contacts,
type 1 Form C

Intelligent output terminals (2)

12

11/EDM

CM2

SP

SN

Serial communication port
(RS485/Modbus-RTU)

Using Dynamic breaking unit (BRD)

P/+

RB

N/-

Braking unit Braking resistor

P P

N RB

Type-D grounding (200 V class model)
Type-C grounding (400 V class model)

L

L
L

L

L

L

L

EO

AM

EA

Pluse train input
5–24VDC
(32kHz max.)

Analog output
0–10VDC (10 bit)

Pluse output
0–10V (32kHz max.)

H

O

OI
Analog refernce
4–20mA (10bit)

Analog refernce
0–10VDC (10 bit)

10VDC
(10mA max.)1kΩ–2kΩ

Approx.10kΩ

10VDC

Intelligent input 
terminals (7)

Thermistor

7/EB

4.7kΩ

4.7kΩ

6

5/PTC

4/GS2

3/GS1

2

1

R/L1

S/L2

T/L3

MC

ELB

Power source, 
3-phase or 1-phase, 
per inverter model

24VDC
P24

PLC

L

L

MC

Approx.100Ω

Remove the jumper 
only when connecting 
the DCL.

Using  source logic of external 
machine output and/or external 
power supply, please refer to P24.

Terminal resistor 200Ω

Termination resistor
selection switch

Breake resistor (option)

Connecting Diagram
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Connecting to PLC

When two or more inverters connected 
to common I/O wiring as shown in the 
figure at the right are turned on at a 
different timing, unwanted current flows, 
establishing a closed circuit, and the 
inverter is judged to be ON, even though 
its switch is set to OFF.  
To prevent the unwanted current flow, 
install diodes rated at 50 V/0.1 A at the 
specified locations.

Connection with Input Terminals

Connection with  Output Terminals

Short bar P24

PLC

L

1

Power ON

Input ON

Short bar P24

PLC

L

1

Power OFF

P24

PLC

L

1

Power ON

Input OFF

P24

PLC

L

1

Power OFF
Add diode

Attention when inverter plurals is used

Example of sink logic

Without a diode, 
unwanted current 
flows, turning the input 
on even when the 
switch is set to off.

Switch OFF Switch OFF

Install a diode instead 
of a short bar to 
prevent the unwanted 
current flow.

Using Internal Power Supply of the Inverter

Short bar

Hitachi EH-150 series PLC
Output Module EH-YT16

Hitachi EH-150 series PLC
Output Module EH-YTP16

Hitachi EH-150 series PLC
Output Module EH-YT16

Hitachi EH-150 series PLC
Output Module EH-YTP16

Inverter

S

COM

P24

PLC

L

1

7

24VDC

Inverter

COM

P24

PLC

L

1

7

DC24V

24VDC

S
in

k 
ty

p
e 

lo
g

ic
S

o
u

rc
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Using External Power Supply (Please remove the short bar.)

Short bar

Inverter

S

COM P24

PLC

L

1

7

24VDC

Inverter

S

COM P24

PLC

L

1

7

24VDC

24VDC

Inverter

P24

PLC

L

1

7

24VDC

Short bar

Inverter

P24

PLC

L

1

7

24VDCShort bar

Inverter

P24

PLC

L

1

7

24VDC

24VDC

Inverter

P24

PLC

L

1

7

24VDC

DC24V

S

S
o

u
rc

e
 t

y
p

e
 l

o
g

ic

Hitachi EH-150 series PLC
Input Module EH-XD16

Hitachi EH-150 series PLC
Input Module EH-XD16Inverter

CM2

COM

24VDCS
in

k
 t

y
p

e
 l

o
g

ic

11

12

Inverter

CM2
COM

24VDC

11

12
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Note 1: Field wiring must be made by a UL-Listed and CSA-certified closed-loop terminal connector sized for the wire gauge involved. 
Connector must be fixed by using the crimping tool specified by the connector manufacturer.

Note 2:  Be sure to consider the capacity of the circuit breaker to be used.
Note 3:  Be sure to use a larger wire gauge if power line length exceeds 66ft. (20 m).
Note 4:  Use 18 AWG / 0.75mm2 wire for the alarm signal wire ([AL0], [AL1], [AL2] terminals).

Power Supply

R S T

PD

P

RB

N

U V W

IM

Inverter

Motor

Fuse

Input 
Voltage

Motor Output
Inverter 
Model

Wiring Fuse
 (UL-rated, 

class J, 600V)
kW HP

Power Lines Signal Lines
VT CT VT CT

1-phase 
200V

0.2 0.1 1/4 1/8 WJ200-001SF

AWG16 / 1.3mm2 (75°C only)

18 to 28 AWG /  
0.14 to 0.75 mm2 

shielded wire 
(see Note 4)

10A0.4 0.2 1/2 1/4 WJ200-002SF

0.55 0.4 3/4 1/2 WJ200-004SF

1.1 0.75 1.5 1 WJ200-007SF AWG12 / 3.3mm2 (75°C only) 20A

2.2 1.5 3 2 WJ200-015SF
AWG10 / 5.3mm2 30A

3.0 2.2 4 3 WJ200-022SF

3-phase 
200V

0.2 0.1 1/4 1/8 WJ200-001LF

AWG16 / 1.3mm2
10A0.4 0.2 1/2 1/4 WJ200-002LF

0.75 0.4 1 1/2 WJ200-004LF

1.1 0.75 1.5 1 WJ200-007LF
15A

2.2 1.5 3 2 WJ200-015LF AWG14 / 2.1mm2 (75°C only)

3.0 2.2 4 3 WJ200-022LF AWG12 / 3.3mm2 (75°C only) 20A

5.5 3.7 7.5 5 WJ200-037LF AWG10 / 5.3mm2 (75°C only) 30A

7.5 5.5 10 7.5 WJ200-055LF
AWG6 / 13mm2 (75°C only) 60A

11 7.5 15 10 WJ200-075LF

15 11 20 15 WJ200-110LF AWG4 / 21mm2 (75°C only)
80A

18.5 15 25 20 WJ200-150LF AWG2 / 34mm2 (75°C only)

3-phase 
400V

0.75 0.4 1 1/2 WJ200-004HF

AWG16 / 1.3mm2

10A
1.5 0.75 2 1 WJ200-007HF

2.2 1.5 3 2 WJ200-015HF

3.0 2.2 4 3 WJ200-022HF
AWG14 / 2.1mm2

4.0 3.0 5 4 WJ200-030HF
15A

5.5 4.0 7.5 5 WJ200-040HF AWG12 / 3.3mm2 (75°C only)

7.5 5.5 10 7.5 WJ200-055HF
AWG10 / 5.3mm2 (75°C only) 30A

11 7.5 15 10 WJ200-075HF

15 11 20 15 WJ200-110HF AWG6 / 13mm2 (75°C only)
50A

18.5 15 25 20 WJ200-150HF AWG6 / 13mm2 (75°C only)

Name Function

Input-side AC Reactor

This is useful in suppressing harmonics induced on the power supply lines and 
for improving the power factor.
WARNING: Some applications must use an input-side AC Reactor to prevent 
inverter damage. See Warning on next page.

EMC filter
(for CE applications, see Appendix D) 

Reduces the conducted noise on the power supply wiring between the inverter 
and the power distribution system. Connect to the inverter primary (input) side.

Radio noise filter
Electrical noise interference may occur on nearby equipment such as a radio 
receiver. This magnetic choke filter helps reduce radiated noise (can also be used 
on output).

Radio noise filter
 (use in non-CE applications)

This capacitive filter reduces radiated noise from the main power wires in the 
inverter (input) side.

DC link choke Suppress harmonics generated by the inverter. However, it will not protect the 
input diode bridge rectifier.

Braking register This is useful for increasing the inverter's control torque for high duty-cycle (on-
off) applications, and improving the decelerating capability.Braking unit

Output side nose filter Reduces radiated noise from wiring in the inverter output side.

Radio noise filter
Electrical noise interference may occur on nearby equipment such as a radio 
receiver. This magnetic choke filter helps reduce radiated noise (can also be used 
on input).

Output-side AC Reactor

This reactor reduces the vibration in the motor caused by the inverter’s switching 
waveforms, by smoothing the waveform to approximate commercial power 
quality. It is also useful to reduce harmonics when wiring from the inverter to 
the motor is more than 10 m in length.

LCR filter Sine wave shaping filter for output side.

Wiring and Accessories
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Application to Motors
[Application to general-purpose motors]

Notes on Use
[Drive]

[Application to special motors]

[Application to the 400V-class motor]

[Installation location and operating environment]

Operating frequency
The overspeed endurance of a general-purpose motor is 120% of the rated speed for 2 minutes (JIS C4,004).  For operation at higher than 60Hz, 
it is required to examine the allowable torque of the motor, useful life of bearings, noise, vibration, etc.  In this case, be sure to consult the motor 
manufacturer as the maximum allowable rpm differs depending on the motor capacity, etc.

Torque characteristics The torque characteristics of driving a general-purpose motor with an inverter differ from those of driving it using commercial power (starting torque 
decreases in particular).  Carefully check the load torque characteristic of a connected machine and the driving torque characteristic of the motor.

Motor loss and 
temperature increase

An inverter-driven general-purpose motor heats up quickly at lower speeds. Consequently, the continuous torque level (output) will decrease at 
lower motor speeds. Carefully check the torque characteristics vs speed range requirements.

Noise When run by an inverter, a general-purpose motor generates noise slightly greater than with commercial power.

Vibration

When run by an inverter at variable speeds, the motor may generate vibration, especially because of (a) unbalance of the rotor including a 
connected machine, or (b) resonance caused by the natural vibration frequency of a mechanical system.  Particularly, be careful of (b) when 
operating at variable speeds a machine previously fitted with a constant speed motor.  Vibration can be minimized by (1) avoiding resonance points 
using the frequency jump function of the inverter, (2) using a tire-shaped coupling, or (3) placing a rubber shock absorber beneath the motor base.

Power transmission 
mechanism

Under continued, low-speed operation, oil lubrication can deteriorate in a power transmission mechanism with an oil-type gear box (gear motor) 
or reducer. Check with the motor manufacturer for the permissible range of continuous speed.  To operate at more than 60 Hz, confirm the 
machine’s ability to withstand the centrifugal force generated.

Run / Stop Run or stop of the inverter must be done with the keys on the operator panel or through the control circuit terminals.
Do not operate by installing a electromagnetic contactor (Mg) in the main circuit.

Emergency motor stop When the protective function is operating or the power supply stops, the motor enters the free run stop state.  
When an emergency stop is required or when the motor should be kept stopped, use of a mechanical brake should be considered.

High-frequency run
A max. 400 Hz can be selected on the WJ200 Series.  However, a two-pole motor can attain up to approx. 24,000 rpm, which is extremely dangerous.  
Therefore, carefully make selection and settings by checking the mechanical strength of the motor and connected machines.  Consult the motor 
manufacturer when it is necessary to drive a standard (general-purpose) motor above 60 Hz.  A full line of high-speed motors is available from Hitachi.

Gear motor The allowable rotation range of continuous drive varies depending on the lubrication method or motor manufacturer. 
 (Particularly in case of oil lubrication, pay attention to the low frequency range.)  

Brake-equipped motor For use of a brake-equipped motor, be sure to connect the braking power supply from the primary side of the inverter.

Pole-change motor
There are different kinds of pole-change motors (constant output characteristic type, constant torque characteristic type, etc.),  with different 
rated current values.  In motor selection, check the maximum allowable current for each motor of a different pole count.  At the time of pole 
changing, be sure to stop the motor.  Also see: Application to the 400V-class motor.

Submersible motor The rated current of a submersible motor is significantly larger than that of the general-purpose motor.  In inverter selection, be sure to check the 
rated current of the motor.

Explosion-proof motor Inverter drive is not suitable for a safety-enhanced explosion-proof type motor. The inverter should be used in combination with a pressure-proof 
explosion-proof type of motor.  *Explosion-proof verification is not available for WJ200 Series.

Synchronous (MS) motor
High-speed (HFM) motor

In most cases, the synchronous (MS) motor and the high-speed (HFM) motor are designed and manufactured to meet the specifications suitable 
for a connected machine.  As to proper inverter selection, consult the manufacturer.

Single-phase motor A single-phase motor is not suitable for variable-speed operation by an inverter drive.  Therefore, use a three-phase motor.

A system applying a voltage-type PWM inverter with IGBT may have surge voltage at the motor terminals resulting from the cable constants including the cable length and the cable 
laying method.  Depending on the surge current magnification, the motor coil insulation may be degraded.  In particular, when a 400V-class motor is used, a longer cable is used, 
and critical loss can occur, take the following countermeasures: (1) install the LCR filter between the inverter and the motor,  (2) install the AC reactor between the inverter and the 
motor, or (3) enhance the insulation of the motor coil. 

Avoid installation in areas of high temperature, excessive humidity, or where moisture can easily collect, as well as areas that are dusty, subject to corrosive gasses, mist of liquid for grinding, 
or salt.  Install the inverter away from direct sunlight in a well-ventilated room that is free of vibration.  The inverter can be operated in the ambient temperature range from –10 to 50ºC.
 (Carrier frequency and output current must be reduced in the range of 40 to 50ºC.)

• Before use, be sure to read through the Instruction Manual to insure proper use of the inverter.   
• Note that the inverter requires electrical wiring; a trained specialist should carry out the wiring.
• The inverter in this catalog is designed for general industrial applications.  For special applications in fields such as aircraft, outer space, nuclear power, electrical power, transport  
    vehicles, clinics, and underwater equipment, please consult with us in advance.    
• For application in a facility where human life is involved or serious losses may occur, make sure to provide safety devices to avoid a serious accident.
• The inverter is intended for use with a three-phase AC motor.  For use with a load other than this, please consult with us.

Precaution for Correct Usage

For Correct Operation
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Installation of an AC reactor 
on the input side

In the following examples involving a general-purpose inverter, a large peak current flows on the main power supply side, and is able to destroy 
the converter module.  Where such situations are foreseen or the connected equipment must be highly reliable, install an AC reactor between the 
power supply and the inverter. Also, where influence of indirect lightning strike is possible, install a lightning conductor.

(A) The unbalance factor of the power supply is 3% or higher. (Note)
(B) The power supply capacity is at least 10 times greater than the inverter capacity (the power supply capacity is 500 kVA or more).
(C) Abrupt power supply changes are expected. 

Examples: 
     (1) Several inverters are interconnected with a short bus.  
     (2) A thyristor converter and an inverter are interconnected with a short bus.  
     (3) An installed phase advance capacitor opens and closes.

In cases (A), (B) and (C), it is recommended to install an AC reactor on the main power supply side.

Note: Example calculation with VRS = 205V, VST = 201V, VTR = 200V (VRS : R-S line voltage, VST : S-T line voltage, VTR : T-R line voltage)

Unbalance factor of voltage =                                                                                      X 100

                                             =                                                   X 100 =                          X 100 = 1.5 (%)

Using a private power generator An inverter run by a private power generator may overheat the generator or suffer from a deformed output voltage waveform of the generator.
Generally, the generator capacity should be five times that of the inverter (kVA) in a PWM control system, or six times greater in a PAM control system.

(1) High-frequency components are included in the input / output of the inverter main circuit, and they may cause interference in a transmitter, radio, or sensor  if used near the inverter.  
The interference can be minimized by attaching noise filters (option) in the inverter circuitry. 

(2) The switching action of an inverter causes an increase in leakage current.  Be sure to ground the inverter and the motor.

Wiring connections
(1) Be sure to connect main power wires with R (L1), S (L2), and T (L3) terminals (input) and motor wires to U (T1), V (T2), and W (T3) terminals (output). 
     (Incorrect connection will cause an immediate failure.)
(2) Be sure to provide a grounding connection with the ground terminal (        ).

Wiring between 
inverter and 
motor

Electro-magnetic 
contactor When an electromagnetic contactor is installed between the inverter and the motor, do not perform on-off switching during running operation.

Thermal relay

When used with standard applicable output motors (standard three-phase squirrel-cage four-pole motors), the WJ200 Series does not need a 
thermal relay for motor protection due to the internal electronic protective circuit.  A thermal relay, however, should be used:
• during continuous running outside a range of 30 to 60 Hz. 
• for motors exceeding the range of electronic thermal adjustment (rated current). 
• when several motors are driven by the same inverter; install a thermal relay for each motor.  
• The RC value of the thermal relay should be more than 1.1 times the rated current of the motor.  Where the wiring length is 10 m or more, the 
    thermal relay tends to turn off readily.  In this case, provide an AC reactor on the output side or use a current sensor. 

Installing a circuit breaker Install a circuit breaker on the main power input side to protect inverter wiring and ensure personal safety.  Choose an inverter-compatible circuit breaker.  
The conventional type may malfunction due to harmonics from the inverter.  For more information, consult the circuit breaker manufacturer.

Wiring distance
The wiring distance between the inverter and the remote operator panel should be 20 meters or less.  When this distance is exceeded, use CVD-E  (current-
voltage converter) or RCD-E (remote control device).  Shielded cable should be used on the wiring.  Beware of voltage drops on main circuit wires.
 (A large voltage drop reduces torque.)

Earth leakage relay If the earth leakage relay (or earth leakage breaker) is used, it should have a sensitivity level of 15 mA or more (per inverter).  

Phase advance capacitor Do not use a capacitor for power factor improvement between the inverter and the motor because the high-frequency components of the inverter 
output may overheat or damage the capacitor.

Max. line voltage (min.) – Mean line voltage
Mean line voltage

Because a DC bus capacitor deteriorates as it undergoes internal chemical reaction, it should normally be replaced every 10 years. (10 years is not the 
guaranteed lifespan but rather, the expected design lifeplan.)  Be aware, however, that its life expectancy is considerably shorter when the inverter is 
subjected to such adverse factors as high temperatures or heavy loads exceeding the rated current of the inverter.  
JEMA standard is the 5 years at ambient temperature 40ºC used in 12 hours daily. (according to the “Instructions for Periodic Inspection of General-
Purpose Inverter” (JEMA))
Also, such moving parts as a cooling fan should be replaced.  Maintenance inspection and parts replacement must be performed by only specified trained personnel.

 VRS− (VRS
 
+ VST

 
+ VTR) /3

 (VRS
 
+ VST

 
+ VTR) /3

205− 202
202

[Main power supply]

Notes on Peripheral Equipment Selection

High-frequency Noise and Leakage Current

Lifetime of Primary Parts
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2.5 5 10
Capacitor lifetime (years)

Information in this brochure is subject to change without notice.

For Correct Operation



Printed in Japan (H) SM-E265 1109

Designed for excellent performance and user friendliness

Pursuing the Ideal Compact Inverter

Series

Pursuing the Ideal Compact Inverter




