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Thank you for choosing the Mitsubishi Transistorized inverter.

This instruction manual gives handling information and precautions for use of this

equipment.

Incorrect handling might cause an unexpected fault. Before using the inverter, please

read this manual carefully to use the equipment to its optimum.

Please forward this manual to the end user.

This instruction manual uses the International System of Units (SI). The measuring

units in the yard and pound system are indicated in parentheses as reference values.

This section is specifically about safety matters
Do not attempt to install, operate, maintain or inspect the inverter until you have read
through this instruction manual and appended documents carefully and can use the
equipment correctly.

Do not use the inverter until you have a full knowledge of the equipment, safety
information and instructions.

In this manual, the safety instruction levels are classified into "WARNING" and
"CAUTION".

Assumes that incorrect handling may cause hazardous
conditions, resulting in death or severe injury.

Assumes that incorrect handling may cause hazardous
conditions, resulting in medium or slight injury, or may
cause physical damage only.

Note that even the CAUTION level may lead to a serious consequence according to
conditions. Please follow the instructions of both levels because they are important
to personnel safety.

WARNING

CAUTION
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 SAFETY INSTRUCTIONS

1. Electric Shock Prevention

 WARNING
! While power is on or when the inverter is running, do not open the front cover.

You may get an electric shock.
! Do not run the inverter with the front cover removed. Otherwise, you may access

the exposed high-voltage terminals or the charging part of the circuitry and get
an electric shock.

! If power is off, do not remove the front cover except for wiring or periodic
inspection. You may access the charged inverter circuits and get an electric
shock.

! Before starting wiring or inspection, switch power off, wait for more than 10
minutes, and check for residual voltage with a meter (refer to chapter 2 for
further details) etc.

! Earth the inverter.
! Any person who is involved in the wiring or inspection of this equipment should

be fully competent to do the work.
! Always install the inverter before wiring. Otherwise, you may get an electric

shock or be injured.
! Operate the switches and potentiometers with dry hands to prevent an electric

shock.
! Do not subject the cables to scratches, excessive stress, heavy loads or

pinching. Otherwise, you may get an electric shock.
! Do not change the cooling fan while power is on.

It is dangerous to change the cooling fan while power is on.

2. Fire Prevention

 CAUTION
! Mount the inverter and brake resistor on an incombustible surface. Installing the

inverter directly on or near a combustible surface could lead to a fire.

! If the inverter has become faulty, switch off the inverter power. A continuous
flow of large current could cause a fire.

! When a brake resistor is used, use an alarm signal to switch power off.
Otherwise, the brake resistor will overheat abnormally due a brake transistor or
other fault, resulting in a fire.

! Do not connect a resistor directly to the DC terminals P(+), N(−). This could
cause a fire.
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3. Injury Prevention

 CAUTION
! Apply only the voltage specified in the instruction manual to each terminal to

prevent damage etc.

! Ensure that the cables are connected to the correct terminals. Otherwise,
damage etc. may occur.

! Always make sure that polarity is correct to prevent damage etc.

! While power is on and for some time after power-off, do not touch the inverter or
brake resistor as they are hot and you may get burnt.

4. Additional instructions

Also note the following points to prevent an accidental failure, injury, electric shock, etc.

(1) Transportation and installation

 CAUTION
! When carrying products, use correct lifting gear to prevent injury.
! Do not stack the inverter boxes higher than the number recommended.
! Ensure that installation position and material can withstand the weight of the

inverter. Install according to the information in the Instruction Manual.
! Do not operate if the inverter is damaged or has parts missing.
! Do not hold the inverter by the front cover or operation panel; it may fall off.
! Do not stand or rest heavy objects on the inverter.
! Check the inverter mounting orientation is correct.
! Prevent screws, wire fragments or other conductive bodies or oil or other

flammable substance from entering the inverter.
! Do not drop the inverter, or subject it to impact.
! Use the inverter under the following environmental conditions:

Ambient
temperature

Constant torque : -10°C to +50°C (14°F to 122 °F)
  (non-freezing)

Ambient humidity 90%RH or less (non-condensing)
Storage
temperature

-20°C to +65°C * (-4°F to 149 °F)

Ambience
Indoors (free from corrosive gas, flammable gas, oil mist, dust
and dirt)

E
nv

iro
nm

en
t

Altitude, vibration

Maximum 1000m (3280.80 feet) above sea level for standard
operation. After that derate by 3% for every extra 500m
(1640.40 feet) up to 2500m (8202.00 feet) (91%).
5.9 m/s2 or less (conforming to JIS C 0911)

*Temperatures applicable for a short time, e.g. in transit.
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(2) Wiring

 CAUTION
! Do not fit capacitive equipment such as a power factor correction capacitor,

radio noise filter or surge suppressor to the output of the inverter.

! The connection orientation of the output cables U, V, W to the motor will affect
the direction of rotation of the motor.

(3) Trial run

 CAUTION
! Check all parameters, and ensure that the machine will not be damaged by a

sudden start-up.

(4) Operation

 WARNING
! When you have chosen the retry function, stay away from the equipment as it

will restart suddenly after an alarm stop.

! The [STOP] key is valid only when the appropriate function setting has been
made. Prepare an emergency stop switch separately.

! Make sure that the start signal is off before resetting the inverter alarm. A failure
to do so may restart the motor suddenly.

! The load used should be a three-phase induction motor only. Connection of any
other electrical equipment to the inverter output may damage the equipment.

! Do not modify the equipment.

 CAUTION
! The electronic overcurrent protection does not guarantee protection of the

motor from overheating.
! Do not use a magnetic contactor on the inverter input for frequent

starting/stopping of the inverter.
! Use a noise filter to reduce the effect of electromagnetic interference. Otherwise

nearby electronic equipment may be affected.
! Take measures to suppress harmonics. Otherwise power harmonics from the

inverter may heat/damage the power capacitor and generator.
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 CAUTION
! When a 400V class motor is inverter-driven, it should be insulation-enhanced or

surge voltages suppressed. Surge voltages attributale to the wiring constants
may occur at the motor terminals, deteriorating the insulation of the motor.

! When parameter clear or all clear is performed, each parameter returns to the
factory setting. Re-set the required parameters before starting operation.

! The inverter can be easily set for high-speed operation. Before changing its
setting, fully examine the performances of the motor and machine.

! In addition to the inverter's holding function, install a holding device to ensure
safety.

! Before running an inverter which had been stored for a long period, always
perform inspection and test operation.

(5) Emergency stop

 CAUTION
! Provide a safety backup such as an emergency brake which will prevent the

machine and equipment from hazardous conditions if the inverter fails.

(6) Maintenance, inspection and parts replacement

 CAUTION
! Do not carry out a megger (insulation resistance) test on the control circuit of

the inverter.

(7) Disposing of the inverter

 CAUTION
! Treat as industrial waste.

 (8) General instructions

Many of the diagrams and drawings in this instruction manual show the inverter
without a cover, or partially open. Never operate the inverter like this. Always
replace the cover and follow this instruction manual when operating the inverter.
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6) Connect only the recommended optional brake resistor between the terminals P-PR
(+ - PR). Keep terminals P-PR (+ - PR) of 0.1K or 0.2K open.
These terminals must not be shorted.
0.1K and 0.2K do not accept the brake resistor. Keep terminals P-PR (+ - PR) open.
Also, never short these terminals.

7) Electromagnetic wave interference
The input/output (main circuit) of the inverter includes harmonic components, which
may interfere with the communication devices (such as AM radios) used near the
inverter. In this case, install the FR-BIF optional radio noise filter (for use in the input
side only) or FR-BSF01 or FR-BLF line noise filter to minimize interference.

8) Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF
option) in the output side of the inverter.
This will cause the inverter to trip or the capacitor and surge suppressor to be
damaged. If any of the above devices are installed, immediately remove them.
(When using the FR-BIF radio noise filter with a single-phase power supply, connect
it to the input side of the inverter after isolating the T phase securely.)

9) When rewiring after operation, make sure that the POWER lamp has gone off, and
when more than 10 minutes has elapsed after power-off, check with a meter etc.
that the voltage is zero. After that, start rewiring work. For some time after power-off,
there is a dangerous voltage in the capacitor.

Notes on Grounding
" Leakage currents flow in the inverter. To prevent an electric shock, the inverter

and motor must be grounded.

" Use the dedicated ground terminal to ground the inverter. (Do not use the screw
in the case, chassis, etc.) For the earth connection avoid direct contact between
aluminium and copper. Tin-plated cable lugs can be used if the plating does not
contain zinc. When tightening the screws take care not to damage the thread in
the aluminium frame.

" The ground cable should be as thick as possible. Use the cable whose gauge is
equal to or larger than those indicated in the following table, and make its length
as short as possible. The grounding point should be as near as possible to the
inverter to minimize the ground cable length.

To meet the Low Voltage Directive, use PVC insulated cables larger than
specified size in brackets (  ).

" Ground the motor on the inverter side using one wire of the 4-core cable.

2

(Unit: mm2)

Ground Cable Gauge
100V class

200V class 400V class2.2kW (3HP) or less 2 (2.5)
2 (2.5) 2 (2.5)3.7kW (5HP) 
3.5 (4) 2 (4)5.5kW (7.5HP), 7.5kW (10HP) 
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(2) Terminal block layout of the power circuit

FR-E520-0.1K-NA, 0.2K-NA, 0.4K-NA,
0.75K-NA

P1N/- P/+ PR

R/L1 S/L2 T/L3 U V W

Screw size (M3.5)
TB1

Screw size (M3.5)

FR-E520-1.5K-NA, 2.2K-NA, 3.7K-NA

P1

N/- P/+

PR
R/L1 S/L2 T/L3 U V W

Screw size (M4)
TB1

TB2
Screw size (M4)

Screw size (M4)

FR-E520-5.5K-NA, 7.5K-NA

P1 PR V WP/+R/L1 S/L2 T/L3 N/- U

Screw size
(M5)

TB1

Screw size (M5)

FR-E540-0.4K to 7.5K-NA

P1N/- P/+ PR

R/L1 S/L2 T/L3 U V W

Screw size (M4)
TB1

Screw size (M4)

FR-E510W-0.1K-NA, 0.2K-NA, 0.4K-NA

P1N/- P/+ PR

R/L1 S/L2 U V W

Screw size (M3.5)
TB1

Screw size (M3.5)

FR-E510W-0.75K-NA

P1

N/- P/+

PR
R/L1 S/L2 U V W

Screw size (M4)
TB1

TB2
Screw size (M4)

Screw size (M4)
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(3) Cables, crimping terminals, etc.

The following table lists the cables and crimping terminals used with the inputs (R (L1),
S (L2), T (L3)) and outputs (U, V, W) of the inverter and the torques for tightening the
screws:

1) FR-E520-0.1K-NA to 7.5K-NA

Cables
PVC insulated

Cables
Crimping

Terminals
mm2 AWG mm2Applicable

Inverter Type

Terminal

Screw

Size

Tight-

ening

Torque

N⋅⋅⋅⋅m
R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

FR-E520-0.1K-NA

to 0.75K-NA
M3.5 1.2 2-3.5 2-3.5 2 2 14 14 2.5 2.5

FR-E520-1.5K-NA,

2.2K-NA
M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E520-3.7K-NA M4 1.5 5.5-4 5.5-4 3.5 3.5 12 12 4 2.5

FR-E520-5.5K-NA M5 2.5 5.5-5 5.5-5 5.5 5.5 10 10 6 4

FR-E520-7.5K-NA M5 2.5 14-5 8-5 14 8 6 8 16 6

2) FR-E540-0.4K-NA to 7.5K-NA

Cables
PVC insulated

Cables
Crimping

Terminals
mm2 AWG mm2Applicable

Inverter Type

Terminal

Screw

Size

Tight-

ening

Torque

N⋅⋅⋅⋅m
R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

R, S, T

(L1, L2, L3)
U, V, W

FR-E540-0.4K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E540-0.75K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E540-1.5K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E540-2.2K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E540-3.7K-NA M4 1.5 2-4 2-4 2 2 14 14 2.5 2.5

FR-E540-5.5K-NA M4 1.5 5.5-4 2-4 3.5 2 12 14 4 2.5

FR-E540-7.5K-NA M4 1.5 5.5-4 5.5-4 3.5 3.5 12 12 4 4

3) FR-E510W-0.1K-NA to 0.75K-NA

Cables
PVC insulated

Cables
Crimping

Terminals
mm2 AWG mm2Applicable

Inverter Type

Terminal

Screw

Size

Tight-

ening

Torque

N⋅⋅⋅⋅m
R, S

(L1, L2)
U, V, W

R, S,

(L1, L2)
U, V, W

R, S

(L1, L2)
U, V, W

R, S

(L1, L2)
U, V, W

FR-E510W-0.1K

-NA to 0.4K-NA
M3.5 1.2 2-3.5 2-3.5 2 2 14 14 2.5 2.5

FR-E510W-0.75K

-NA
M4 1.5 5.5-4 2-4 3.5 2 12 14 4 2.5

Note:1. The cables used should be 75°C (167°F) copper cables.
2. Tighten the terminal screws to the specified torques.

Undertightening can cause a short or misoperation.
Overtightening can cause the screws and unit to be damaged, resulting in a
short or misoperation.

2



INSTALLATION  AND  WIRING

22

(4) Connection of the power supply and motor

"""" Three-phase power input

Ground

Ground 
terminal

Three-phase 
power supply 200V
Three-phase 
power supply 400V

R
(L1)

S
(L2)

T
(L3)

R
(L1)

S
(L2)

T
(L3)No-fuse 

breaker

The power supply cables must be connected
to R, S, T (L  , L   , L  ). If they are connected to 
U, V, W, the inverter will be damaged. (Phase 
sequence need not be matched.)

Ground

U V W

U V W Motor

Connect the motor to U, V, W. In the above
connection, turning on the forward rotation switch (signal) 
rotates the motor in the counterclockwise (arrow) direction
when viewed from the load shaft.

1 2 3

"""" Single-phase power input

R
(L1)

S
(L2)

U V W

Ground

Ground 
terminal

Ground

Motor

No-fuse 
breaker

R
(L1)

S
(L2)

U V W

Single-phase power 
supply 100V

Note:1. To ensure safety, connect the power input to the inverter via a
magnetic contactor and earth leakage circuit breaker or no-fuse
breaker, and use the magnetic contactor to switch power on-off.

2. The output is three-phase 200V.

2.2.3 Wiring of the control circuit

(1) Wiring instructions
1) Terminals SD, SE and 5 are common to the I/O signals. These common terminals

must not be earthed to the ground.
Terminals SD and 5 are not isolated. (Those of the 400V class are isolated.)

2) Use shielded or twisted cables for connection to the control circuit terminals and run
them away from the main and power circuits (including the 200V relay sequence
circuit).

3) The frequency input signals to the control circuit are micro currents. When contacts
are required, use two or more parallel micro signal contacts or a twin contact to
prevent a contact fault.

4) It is recommended to use the cables of 0.3mm2 to 0.75mm2 gauge for connection to
the control circuit terminals.

5) When bar terminals and solid wires are used for wiring, their diameters should be
0.9mm (0.04 inches) maximum If they are larger, the screw threads may be
damaged during tightening.



INSTALLATION  AND  WIRING

23

(2) Terminal block layout
In the control circuit of the inverter, the terminals are arranged as shown below:
Terminal screw size: M2.5

(200V class, 100V class) (400V class)Terminal layout of control circuit

RH
RM
RL

MRS
RES
SD
FM*
PC
SE

RUN
FU

A
B
C
10
2
5
4

SD
STF
STR
SD

*AM for the 400V class inverter.

(3) Wiring method

1) For wiring the control circuit, use cables after stripping their sheaths.
Refer to the gauge printed on the inverter and strip the sheaths to the following
dimensions. If the sheath is stripped too much, its cable may be shorted with the
adjoining cable. If the sheath is stripped too little, the cable may come off.

7mm±1mm (0.28inches ± 0.04inches)

2) When using bar terminals and solid wires for wiring, their diameters should be
0.9mm maximum. If they are larger, the threads may be damaged during tightening.

3) Loosen the terminal screw and insert the cable into the terminal.
4) Tighten the screw to the specified torque.

Undertightening can cause cable disconnection or misoperation. Overtightening can
cause damage to the screw or unit, leading to short circuit or misoperation.

Tightening torque: 0.25 N⋅m to 0.49 N⋅m
* Use a size 0 screwdriver.

Note: When routing the stripped cables, twist them so that they do not become loose.
In addition, do not solder them.

(4) Control logic changing (400V class only)

For the 200V and 100V class inverters, the logic cannot be changed.
The input signal logic is factory-set to the sink mode.
To change the control logic, the position of the connector beside the control circuit
terminal block must be changed.

2
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1) Use tweezers etc. to remove the connector in the sink logic position and fit it in the
source logic position.
Do this position changing before switching power on.

Note:1. Make sure that the front cover has been installed securely.
2. The front cover has a capacity plate and the inverter a rating plate on it.

Since these plates have the same serial numbers, always reinstall the
removed cover to the inverter from where it was removed.

3. Always install the sink-source logic changing connector in either of the
positions. If two connectors are installed in these positions at the same time,
the inverter may be damaged.

2) Sink logic type
• In this logic, a signal switches on when a current flows out of the corresponding

signal input terminal.
Terminal SD is common to the contact input signals. Terminal SE common to the
open collector output signals.

AX40•  Current flow related to
   RUN signal

Inverter

SE

RUN

24VDC

R

R
1

9

Current

STF

STR

R

R

SD
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• When using an external power supply for transistor output, use terminal PC as a
common to prevent misoperation caused by undesirable current. 
(Do not connect terminal SD of the inverter with terminal 0V of the external power
supply. When using terminals PC-SD as a 24VDC power supply, do not install the
power supply in parallel outside the inverter. Doing so may cause misoperation due
to undesirable current.)

AY40 type 
transistor 
output module

1

2

3

4

5

6

9

10
SD

PC

RES

RL

RM

RH

STR

STF

Inverter

24VDC
(SD)

24VDC

3) Source logic type
• In this logic, a signal switches on when a current flows into the corresponding signal

input terminal.
Terminal PC is common to the contact input signals. Terminal SE common to the
open collector output signals.

Current
STF

STR

PC

R

R

AX80

24VDC

RUN

SE

1

9

R

•  Current flow related to 
   RUN signal Inverter

R

2
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• When using an external power supply for transistor output, use terminal SD as a
common to prevent misoperation caused by undesirable current.

AY-80

9 PC

24VDC
(SD)

1

2

10

STF

STR

SD

Inverter

24
V

D
C

(5) How to use the STOP signal

The following connection example shows how to self-hold the start signals (forward
rotation, reverse rotation).
Use Pr. 180 to Pr. 183 (input terminal function selection) to assign the STOP signal.

RL
(STOP)

MRS

RES

SD

STF

STR

Stop

Forward
rotation

Reverse
rotation (Wiring example for sink logic)
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2.2.4 Connection to the PU connector

(1) When connecting the control panel or parameter unit using a cable

Use the option FR-CB2# or the following connector and commercially available cable:

<Connection cable>
! Connector : RJ45 connector

Example: 5-554720-3, Tyco Electronics Corporation
! Cable : Cable conforming to EIA568 (e.g. 10BASE-T cable)

Example: SGLPEV 0.5mm×4P (Twisted pair cable, 4 pairs),
MITSUBISHI CABLE INDUSTRIES, LTD.

<When using the control panel>
Note: The rear cover and junction adaptor are required since the circuit board is

exposed in the back of the control panel.
Use the FR-E5P option (cover and adaptor available as a set).

<Maximum wiring length>
! Control panel (FR-PA02-02): 20m (65.62 feet)
! Parameter unit (FR-PU04): 20m (65.62 feet)

(2) For RS-485 communication
The PU connector can be used for communication
operation from a personal computer etc.
When the PU connector is connected with a
personal, FA or other computer by a
communication cable, a user program allows the
inverter to be run and monitored and the parameter
values to be read and written.
<PU connector pin-outs>

Viewed from the inverter (receptacle side) front

8) to 1)

1) SG
2) P5S
3) RDA
4) SDB

5) SDA
6) RDB
7) SG
8) P5S

Note:1. Do not connect the PU connector to a computer's LAN board, FAX modem
socket or telephone modular connector. Otherwise, the product may be
damaged due to electrical specification differences.

2. Pins 2) and 8) (P5S) provide power to the control panel or parameter unit.
Do not use these pins for RS-485 communication.

2
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<System configuration examples>

1) When a computer having a RS-485 interface is used with several inverters

PU connector
(Note1)

Computer

RS-485 
interface/terminal
Computer

10BASE-T cable (Note 2)

Distribution
terminal 

Station 1

Inverter

Station 2

Inverter

Station n

Inverter

Termination
resistor

PU connector
(Note1)

PU connector
(Note1)

Use the connectors and cables which are available on the market.
Note: 1. Connector: RJ45 connector

Example: 5-554720-3, Tyco Electronics Corporation
2. Cable : Cable conforming to EIA568 (such as 10BASE-T cable)

Example: SGLPEV 0.5mm × 4P (Twisted pair cable, 4 pairs),
Mitsubishi Cable Industries, Ltd.

2) When a computer having a RS-232C interface is used with inverters

Computer

RS-232C
connector
RS-232C
cable

RS-485
terminal

Max. 15m
        (49.21 feet)

Converter*

Termination
resistor

Distribution
terminal 

*Commercially available converter is required. (Note 3)

10BASE-T cable (Note 2)

PU connector
(Note1)

Station 1

Inverter

PU connector
(Note1)

Station 2

Inverter

PU connector
(Note1)

Station n

Inverter

Use the connectors, cables and converter which are available on the market.
Note:1. Connector: RJ45 connector

Example: 5-554720-3, Tyco Electronics Corporation
2. Cable : Cable conforming to EIA568 (such as 10BASE-T cable)

Example: SGLPEV 0.5mm × 4P (Twisted pair cable, 4 pairs),
Mitsubishi Cable Industries, Ltd.

3.*Commercially available converter examples
Model: FA-T-RS40
Converter
Nagoya Sales Office, Mitsubishi Electric Engineering Co., Ltd.
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<Wiring methods>

1) Wiring of one RS-485 computer and one inverter

SDB

SDA

RDB

RDA

FG

SG

CSB

CSA

RSB

RSA
RDB

RDA

SDB

SDA

SG

(Note 1)

Computer Side Terminals

Signal name Description

Receive data

Receive data

Send data

Send data
Request to send

Request to send

Clear to send

Clear to send

Signal ground

Frame ground

Cable connection and signal direction

10 BASE-T Cable

Inverter
PU connector

0.3mm  or more2

2) Wiring of one RS-485 computer and "n" inverters (several inverters)

SDB

SDA

RDB

RDA

FG

SG

CSB

CSA

RSB

RSA

(Note 1)

SG

R
D

B

R
D

A

S
D

B

S
D

A

SG

R
D

B

R
D

A

S
D

B

S
D

A

SG

R
D

B

R
D

A

S
D

B

S
D

A

Computer

Station 1 Station 2 Station n

Inverter Inverter Inverter

Termination
resistor
(Note 2)

Cable connection and signal direction

10 BASE-T Cable

Note:1. Make connections in accordance with the instruction manual of the
computer used.
Fully check the terminal numbers of the computer as they differ between
models.

2. There may be the influence of reflection depending on the transmission
speed and/or transmission distance. If this reflection hinders
communication, provide a termination resistor. If the PU connector is used
to make a connection, use the distributor as a termination resistor cannot be
fitted.
Connect the termination resistor to only the inverter remotest from the
computer. (Termination resistor: 100Ω)

2
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2.2.5 Connection of stand-alone option units

The inverter accepts a variety of stand-alone option units as required.
Incorrect connection will cause inverter damage or an accident. Connect and operate
the option unit carefully in accordance with the corresponding option unit manual.

(1) Connection of the dedicated external brake resistor (option)
(Cannot be connected to 0.1K and 0.2K)

Connect a brake resistor across terminals P (+) and PR. Connect a dedicated brake
resistor only.
(For the positions of terminals P (+) and PR, refer to the terminal block layout (page 20).)

Brake resistor

P

PR

FR-E520-0.4K to 0.75K, 5.5K, 7.5K-NA
FR-E540-0.4K to 7.5K-NA
FR-E510W-0.4K-NA

FR-E520-1.5K to 3.7K-NA
FR-E510W-0.75K-NA

P PR
Brake resistor

P1N

⋅
⋅

⋅
⋅
⋅
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(2) Connection of the BU brake unit (option)

Connect the BU brake unit correctly
as shown on the right. Incorrect
connection will damage the inverter.

MC
R (L1)
S (L2)
T (L3)

U
V

W

Motor

IM

Inverter

HCHBHA TB

HC HB ON
Brake unit

MC
MC

OFF

P (+) N (-)

P
OCR

Discharge resistor

Remove jumpers.

PR

OCR

-
+

BU brake unit N

NFB

Constant-
voltage 
power 
supply

Comparator

PC

T (Note 3)

Note:1. The wiring distance between the inverter, brake unit and discharge resistor
should be within 2m (6.56 feet). If twisted wires are used, the distance
should be within 5m (16.40 feet).

2. If the transistors in the brake unit should fail, the resistor will be extremely
hot, causing a fire. Therefore, install a magnetic contactor on the inverter's
power supply side to shut off current in case of failure.

3. When the power supply is 400V class, install a step-down transformer.

2
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(3) Connection of the FR-HC high power factor converter (option unit)
When connecting the high power factor converter (FR-HC) to suppress power
harmonics, wire as shown below. Wrong connection will damage the high power factor
converter and inverter.

Inverter
(FR-E500)

IM

High power 
factor converter

(FR-HC)
External box
(FR-HCB)

Reactor 2
(FR-HCL02)

R (L1)

Resistor

Reactor 1
(FR-HCL01)

Power 
supply

Filter 
capacitor

Phase 
detection

S (L2)
T (L3)

P (+)
N (-)
MRS
RES
SD

U
V
W

P
N

RDY
RSO

SER
S
T

R4
S4
T4

R3
S3
T3

R3

S3
T3MC

R2
S2
T2

R2
S2
T2

R
S
T

MCNFB

MC1
MC2

Motor

Resistor MC1
MC2

R4
S4
T4

Note:1. The power input terminals R, S, T (L1, L2, L3) must be open.
Incorrect connection will damage the inverter. Reverse polarity of terminals
N (−), P (+) will damage the inverter.

2. The voltage phases of terminals R, S, T (L1, L2, L3) and terminals R4, S4,
T4 must be matched before connection.

3. If the load capacity is less than half of the high power factor converter
capacity, satisfactory harmonic suppression effects cannot be produced.

(4) Connection of the power factor improving DC reactor (option)

Connect the FR-BEL power
factor improving DC reactor
between terminals P1-P (+). In
this case, the jumper
connected across terminals
P1-P (+) must be removed.
Otherwise, the reactor will not
function.

Note:1. The wiring distance should be within 5m (16.40 feet).
2. The size of the cables used should be equal to or larger than that of the

power supply cables (R (L1), S (L2), T (L3)).

P1

P
(+)

FR-BEL

Remove 
the jumper.

$FR-E520-1.5K-NA to 3.7K-NA

<Connection method> 

$FR-E520-0.1K-NA to 0.75K-NA,
5.5K-NA, 7.5K-NA

$FR-E540-0.4K-NA to 7.5K-NA

P1 P
(+)

FR-BEL

Remove the jumper.

N
(-) PR
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2.2.6 Design information

1) Provide electrical and mechanical interlocks for MC1 and MC2 which are used for
commercial power supply-inverter switch-over.
When there is a commercial power supply-inverter switch-over circuit as shown
below, the inverter will be damaged by leakage current from the power supply due to
arcs generated at the time of switch-over or chattering caused by a sequence error.

2) If the machine must not be restarted when power is restored after a power failure,
provide a magnetic contactor in the inverter's primary circuit and also make up a
sequence which will not switch on the start signal.
If the start signal (start switch) remains on after a power failure, the inverter will
automatically restart as soon as the power is restored.

3) Since the input signals to the control circuit are on a low level, use two or more
parallel micro signal contacts or a twin contact for contact inputs to prevent a contact
fault.

4) Do not apply a large voltage to the contact input terminals (e.g. STF) of the control
circuit.

5) Always apply a voltage to the alarm output terminals (A, B, C) via a relay coil, lamp
etc.

6) Make sure that the specifications and rating match the system requirements.

1) Commercial power supply-inverter
switch-over

U
V
W

R (L1)
S (L2)
T (L3)

IMPower 
supply

Inverter
Leakage current

MC2

MC1

Interlock

3) Low-level signal contacts

Low-level signal contacts Twin contact

2
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2.3 Other Wiring

2.3 Other Wiring

2.3.1 Power supply harmonics

Power supply harmonics may be generated from the converter section of the inverter,
affecting the power supply equipment, power capacitor, etc. Power supply harmonics
are different in generation source, frequency band and transmission path from radio
frequency (RF) noise and leakage currents. Take the following counter measures.

"""" The differences between harmonics and RF noises are indicated below:

Item Harmonics RF Noise

Frequency
Normally 40th to 50th
degrees, (up to 3kHz) or less

High frequency (several 10kHz to MHz
order)

Environment
To wire paths, power
impedance

Across spaces, distance, laying paths

Quantitative
understanding

Logical computation is
possible

Occurs randomly, quantitative
understanding is difficult.

Generated amount
Approximately proportional
to load capacity

According to current fluctuation rate
(larger with faster switching)

Immunity of affected
device

Specified in standards for
each device.

Differs according to maker's device
specifications.

Examples of
safeguard

Install a reactor. Increase the distance.

"""" Countermeasures

The harmonic current generated from the
inverter to the power supply differs
according to various conditions such as the
wiring impedance, whether a power factor
improving reactor is used or not, and output
frequency and output current on load side.
For the output frequency and output current,
the adequate method is to obtain them
under rated load at the maximum operating
frequency.

Note: A power factor improving capacitor and surge suppressor on the inverter's
output side may overheat or be damaged due to the harmonics of the inverter
output. Also, when an overcurrent flows in the inverter, the overcurrent
protection is activated. Hence, when the motor is driven by the inverter, do
not install a capacitor or surge suppressor on the inverter's output side. To
improve the power factor, insert a power factor improving reactor in the
inverter's input or DC circuit. For details, refer to the FR-A500/E500 series
technical information

NFB

IM

Power factor 
improving AC 
reactor

In
ve

rt
e

r

Power factor 
improving DC 
reactor

Motor

Do not insert power 
factor improving capacitor
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2.3.2 Inverter-generated noise and reduction techniques

Some noises enter the inverter causing it to incorrectly operate, and others are
radiated by the inverter causing misoperation of peripheral devices. Though the
inverter is designed to be insusceptible to noise, it handles low-level signals, so it
requires the following basic measures to be taken. Also, since the inverter chops the
output at high carrier frequencies, it could generate noise. If these noises cause
peripheral devices to misoperate, measures should be taken to suppress noise. The
measures differ slightly depending on noise propagation paths.

1) Basic measures
! Do not run the power cables (I/O cables) and signal cables of the inverter in

parallel with each other and do not bundle them.
! Use twisted shield cables for the detector connecting and control signal cables

and connect the sheathes of the shield cables to terminal SD.
! Ground the inverter, motor, etc. at one point.

2) Measures against noise which enters and causes misoperation of the inverter
When devices which generate noise (devices which use magnetic contactors,
magnetic brakes, many relays, for example) are installed near the inverter, the
inverter may misoperate due to noise. The following measures must be taken:
! Provide surge suppressors for devices that generate noise to suppress noise.
! Fit data line filters (refer to page 38) to signal cables.
! Ground the shields of the detector connection and control signal cables with cable

clamp metal.

2


