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Thank you for choosing this Mitsubishi inverter.

This Instruction Manual describes handling and cautions about the hardware, such as installation and wiring, for the FR-A806(IP55/
UL Type12 specification product) that are different from the FR-800.
Information about the software, such as basic operations and parameters, is described in the FR-A800 Instruction Manual (Detailed)

in the CD-ROM enclosed with the product.

In addition to this manual, please read the manuals in the enclosed CD-ROM carefully. Do not use this product until you have a full

knowledge of the equipment, safety information and instructions.

Please forward this Instruction Manual to the end user.

Safety Instructions

Do not attempt to install, operate, maintain or inspect the
product until you have read through this Instruction Manual
(Detailed) and appended documents carefully and can use the
e(1uipment correctly. Do not use this product until you have a
full knowledge of the equipment, safety information and
instructions.

Installation, operation, maintenance and inspection must be

performed by qualified personnel. Here, an expert means a

person who meets all the conditions below.

* A person who took a proper engineering training.

Such training may be available at your local Mitsubishi
Electric office. Contact your local sales office for schedules
and locations.

* A person who can access operating manuals for the
protective devices (e.g. light curtain) connected to the safety
control system. A person who has read and familiarized
himself/herself with the manuals.

In this Instruction Manual&?etailed), the safety instruction
levels are classified into "Warning" and "Caution”

2 Incorrect handling may cause hazardous
AWarnlng conditions, resulting in death or severe
injury.
- Incorrect handling may cause hazardous
/N\Caution | conditions, resulting in medium or slight
injury, or may cause only material
damage.

The ACaution level may even lead to a serious

consequence according to conditions. Both instruction levels
ml;st be followed because these are important to personal
safety.

@ Electric Shock Prevention

A Warning

® While the inverter power is ON, do not open the front cover
or the wiring cover. Do not run the inverter with the front
cover or the wiring cover removed. Otherwise you may
access the exposed high voltage terminals or the charging

art of the circuitry and get an electric shock.

® Even if power is OFF, do not remove the front cover except
for wiring or periodic inspection. You may accidentally
t%ucl?(the charged inverter circuits and get an electric
shock.

@ Before wiring or insgection, LED indication of the operation
panel must be switched OFF. Any person who is involved in
wiring or inspection shall wait for at least 10 minutes after
the power supply has been switched OFF and check that
there are no residual voltage usin? a tester or the like. The
capacitor is char?ed with high voltage for some time after

ower OFF, and it is dangerous.

® This inverter must be earthed (grounded). Earthing
(grounding) must conform to the requirements of national
and local safeté regulations and electrical code (NEC
section 250, IEC 536 class 1 and other applicable
standards). A neutral-point earthed (grounded) power
supply in compliance with EN standard must be used.

® Any person who is involved in wiring or inspection of this
equipment shall be fully competent to do the work.

® The inverter must be installed before wiring. Otherwise you
may get an electric shock or be injured.

@ Setting dial and key operations must be performed with dry
hands to prevent an electric shock. Otherwise you may get
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.

® Do not touch the printed circuit board or handle the cables
with wet hands. Otherwise you may get an electric shock.

® When measuring the main circuit capacitor capacity, the DC
voltage is applied to the motor for 1s at powering OFF.
Never touch the motor terminal, etc. right after powering
OFF to prevent an electric shock.

® An PM motor is a synchronous motor with high-
performance magnets embedded in the rotor. Motor
terminals holds high-voltage while the motor is running
even after the inverter power is turned OFF. Before wirmg
or inspection, the motor must be confirmed to be stopped.
In an application, such as fan and blower, where the motor
is driven by the load, a low-voltage manual motor starter
must be connected at the inverter's output side, and wirin
and inspection must be performed while the motor starter is
open. Otherwise you may get an electric shock.

@ Fire Prevention

ACaution

® Inverter must be installed on a nonflammable wall without
holes (so that nobody touches the inverter heatsink on the
rear side, etc.). Mounting it to or near flammable material
may cause a fire.

@ If the inverter has become faulty, the inverter power must be
switched OFF. A continuous flow of large current may cause
a fire.

® Resistors are not applicable. Do not connect a resistor
directly to the DC terminals P/+ and N/-. Doing so could
cause a fire.

® Be sure to perform daily and periodic inspections as
specified in the Instruction Manual. If a product is used
without any inspection, a burst, breakage, or a fire may
occur.

@ Injury Prevention

ACaution

® The voltage applied to each terminal must be the ones
specified in the Instruction Manual. Otherwise burst,
damage, etc. may occur.

® The cables must be connected to the correct terminals.
Otherwise burst, damage, etc. may occur.

® The polarity (+ and -) must be correct. Otherwise burst,
damage, etc. may occur.

® While power is ON or for some time after power-OFF, do not
touch the inverter as it will be extremely hot. Touching

these devices may cause a burn.

Safety Instructions I 1




@ Additional Instructions

The following instructions must be also followed. If the product
is handled incorrectly, it may cause unexpected fault, an injury,
or an electric shock.

ACaution

Transportation and Mounting

® Any person who is opening a package using a sharp object,
such as a knife and cutter, must wear gloves to prevent
injuries caused by the edge of the sharp object.

® The product must be transported in correct method that
corresponds to the weight. Failure to do so may lead to
injuries.

® Do not stand or rest heavy objects on the product.

® Do not stack the boxes containing inverters higher than the
number recommended.

® When carrying the inverter, do not hold it by the front cover;
it may fall off or fail.

® During installation, caution must be taken not to drop the
inverter as doing so may cause injuries.

® The product must be installed on the surface that
withstands the weight of the inverter.

® Do not install the product on a hot surface.

® The mounting orientation of the inverter must be correct.

® The inverter must be installed on a strong surface securely
with screws so that it will not drop.

® Do not install or operate the inverter if it is damaged or has
parts missing.

® Foreign conductive objects must be prevented from
entering the inverter. That includes screws and metal
fragments or other flammable substance such as oil.

® As the inverter is a precision instrument, do not drop or
subject it to impact.

® The surrounding air temperature must be between -10 and
+40°C (non-freezing). Otherwise the inverter may be
damaged.

©® The ambient humidity must be 95%RH or less (non-
condensing). Otherwise the inverter may be damaged.
(Refer to page 16 for details.)

® The storage temperature (applicable for a short time, e.g.
during transit) must be between -20 and +65°C. Otherwise
the inverter may be damaged.

® The inverter must be used indoors (without corrosive gas,
flammable gas, oil mist, dust and dirt etc.) Otherwise the
inverter may be damaged.

® The inverter must be used at an altitude of 2500 m above

sea level, with vibration at 5.9 m/s2 or less, 10 to 55 Hz
(directions of X, Y, Z axes). Otherwise the inverter may be
damaged. (Refer to page 16 for details.)

® If halogen-based materials (fluorine, chlorine, bromine,
iodine, etc.) infiltrate into a Mitsubishi product, the product
will be damaged. Halogen-based materials are often
included in fumigant, which is used to sterilize or disinfest
wooden packages. When packaging, prevent residual
fumigant components from being infiltrated into Mitsubishi
products, or use an alternative sterilization or disinfection
method (heat disinfection, etc.) for packaging. Sterilization
of disinfection of wooden package should also be
performed before packaging the product.

Wiring

® Do not install a power factor correction capacitor or surge
suppressor/capacitor type filter on the inverter output side.
These devices on the inverter output side may be
overheated or burn out.

® The output side terminals (terminals U, V, and W) must be
connected correctly. Otherwise the motor will rotate
inversely.

® PM motor terminals (U, V, W) hold high-voltage while the PM
motor is running even after the power is turned OFF. Before
wiring, the PM motor must be confirmed to be stopped.
Otherwise you may get an electric shock.

® Never connect an PM motor to the commercial power
supply.
Applying the commercial power supply to input terminals
(U,V, W) of an PM motor will burn the PM motor. The PM
motor must be connected with the output terminals (U, V, W)
of the inverter.

Trial run

® Before starting operation, each parameter must be
confirmed and adjusted. A failure to do so may cause some
machines to make unexpected motions.

2 I Safety Instructions

Usage
©® Everyone must stay away from the equipment when the
retry function is set as it will restart suddenly after a trip.

[} %% Since pressing a key may not stop output depending

on the function setting status, separate circuit and switch
that make an emergency stop (power OFF, mechanical
brake operation for emergency stop, etc.) must be provided.

® OFF status of the start signal must be confirmed before
resetting the inverter fault. Resetting inverter fault with the
start signal ON restarts the motor suddenly.

® Do not use an PM motor for an application where the PM
motor is driven by its load and runs at a speed higher than
the maximum motor speed.

® Use this inverter only with three-phase induction motors or
with an PM motor. Connection of any other electrical
equipment to the inverter output may damage the
equipment.

® Performing pre-excitation (LX signal and X13 signal) under
torque control (Real sensorless vector control) may start
the motor running at a low speed even when the start
command (STF or STR) is not input The motor may run also
at a low speed when the speed limit value = 0 with a start
command input. It must be confirmed that the motor
running will not cause any safety problem before
performing pre-excitation.

® Do not modify the equipment.

® Do not perform parts removal which is not instructed in this
manual. Doing so may lead to fault or damage of the
product.




ACaution

ACaution

Usage

® The electronic thermal relay function does not guarantee
protection of the motor from overheating. It is
recommended to install both an external thermal and PTC
thermistor for overheat protection.

® Do not use a magnetic contactor on the inverter input for
frequent starting/stopping of the inverter. Otherwise the life
of the inverter decreases.

® The effect of electromagnetic interference must be reduced
by using a noise filter or by other means. Otherwise nearby
electronic equipment may be affected.

® Appropriate measures must be taken to suppress
harmonics. Otherwise power supply harmonics from the
inverter may heat/damage the power factor correction
capacitor and generator.

® When driving a 400V class motor by the inverter, the motor
must be an insulation-enhanced motor or measures must
be taken to suppress surge voltage. Surge voltage
attributable to the wiring constants may occur at the motor
terminals, deteriorating the insulation of the motor.

® When parameter clear or all parameter clear is performed,
the required parameters must be set again before starting
operations. because all parameters return to their initial
values.

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

@ Stop status cannot be hold by the inverter's brake function.
In addition to the inverter’s brake function, a holding device
must be installed to ensure safety.

@ Before running an inverter which had been stored for a long
period, inspection and test operation must be performed.

@ Static electricity in your body must be discharged
beforeyou touch the product.

® Only one PM motor can be connected to an inverter.

® An PM motor must be used under PM sensorless vector
control. Do not use a synchronous motor, induction motor,
or synchronous induction motor.

® Do not connect an PM motor in the induction motor control
settings (initial settings). Do not use an induction motor in
;he PM sensorless vector control settings. It will cause a

ailure.

® In the system with an PM motor, the inverter power must be
turned ON before closing the contacts of the contactor at
the output side.

Emergency stop

® A safety backup such as an emergency brake must be
provided to prevent hazardous conditions to the machine
and equipment in case of inverter failure.

® When the breaker on the inverter input side trips, thewiring
must be checked for fault (short circuit), and internalparts of
the drive unit for a damage, etc. The cause of the trip must
be identified and removed before turning ON the power of
the breaker.

® When a protective function activates, take an appropriate
corrective action, then reset the inverter, and resume the
operation.

Maintenance, inspection and parts replacement

® Do not carry out a megger (insulation resistance) test on the
control circuit of the inverter. It will cause a failure.

Disposal

® The inverter must be treated as industrial waste.

Waterproof and dustproof performances

® The inverter is rated with an IPX5«1 waterproof rating and an
IP5X=2 dustproof rating when the operation panel (FR-DU08-
01), the front cover, the wiring cover, and the cable glands
are securely fixed with screws.

® The items enclosed with the inverter such as the Instruction
Manual or CD are not rated with the IPX5 waterproof or IP5X
dustproof ratings.

® Although the inverter is rated with the IPX5 waterproof and
IP5X dustproof ratings, it is not intended for use in water.
Also, the ratings do not guarantee protection of the inverter
from needless submersion in water or being washed under
strong running water such as a shower.

® Do not pour or apply the following liquids over the inverter:
water containing soap, detergent, or bath additives; sea
water; swimming pool water; warm water; boiling water; and
the like.

@ The inverter is intended for indoor=4 installation and not for
outdoor installation. Avoid places where the inverter is
subjected to direct sunlight, rain, sleet, snow, or freezing
temperatures.

@ If the operation panel (FR-DU08-01) is not installed, if the
screws of the FR-DU08-01 are not tightened, or if the FR-
DUO08-01 is damaged or deformed, the IPX5 waterproof
performance and the IP5X dustproof performance are
impaired. If any abnormalities are found on the FR-DU08-01,
ask for an inspection and repair.

@ If the screws of the front cover or the wiring cover are not
tightened, if any foreign matter (hair, sand grain, fiber, etc.)
is stuck between the inverter and the packing, if the packing
is damaged, or if the front cover or the wiring cover is
damaged or deformed, the IPX5 waterproof performance
and the IP5X dustproof performance are impaired. If any
abnormalities are found on the front cover, wiring cover, or
the packing of the inverter, ask for an inspection and repair.

@ Cable glands are important components to maintain the
waterproof and dustproof performances. Be sure to use
cable glands of the recommended size and shape or
equivalent. The standard protective bushes cannot
sufficiently maintain the IPX5 waterproof performance and
the IP5X dustproof performance.

@ If a cable gland is damaged or deformed, the IPX5
waterproof performance and the IP5X dustproof
performance are impaired. If any abnormalities are found on
the cable glands, ask the manufacturer of the cable glands
for an inspection and repair.

® To maintain the waterproof and dustproof performances of
the inverter, daily and periodic inspections are
recommended regardless of the presence or absence of
abnormalities.

General instruction

® Many of the diagrams and drawings in the Instruction
Manual show the product without a cover or partially open
for explanation. Never operate the product in this manner.
The cover must be always reinstalled and the instruction in
the Instruction Manual must be followed when operating the
product. For more details on the PM motor, refer to the
Instruction Manual of the PM motor.

x1  |PX5 refers to protection of the inverter functions against water jets from
any direction when about 12.5-liter water=3 is injected from a nozzle with
an inside diameter of 6.3 mm from the distance of about 3 m for at least 3
minutes.

x2  |P5X refers to protection of the inverter functions and maintenance of
safety when the inverter is put into a stirring device containing dust of 75
um or smaller in diameter, stirred for 8 hours, and then removed from the
device.

3 Water here refers to fresh water at room temperature (5 to 35°C).

x4 Indoor here refers to the environments that are not affected by climate
conditions.
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INTRODUCTION

This chapter contains the descriptions that must be read before using this
product.
Always read the instructions before using the equipment.

1.1 Product checking and accessories.......c...ccccmmmmriiiiinneensinninnn: 8

1.2 Component NAMES........ccceeuiiiimmrmeniiserrrnsss s rrnsssssserrsnnssssssenn 9

1.3 About the related manuals.........c..ccooimmirciiiiiccccre 10

<Abbreviations>

DU L Operation panel (FR-DU08-01)

PU e Operation panel (FR-DU08-01) and parameter unit (FR-PUQ7)

Inverter .......ccoovvieiiiie e Mitsubishi inverter FR-A800 series (IP55 compatible model)

Pr Parameter number (Number assigned to function)

PU operation .......c..cccceevieeenieneneen. Operation using the PU (FR-DU08-01/FR-PUQ7)

External operation ..............cccce... Operation using the control circuit signals

Combined operation ...................... Combined operation using the PU (FR-DU08-01/FR-PUQ7) and External
operation

Mitsubishi standard motor .............. SF-JR

Mitsubishi constant-torque motor ... SF-HRCA

Vector control dedicated motor ...... SF-V5RU

<Trademarks>

+ Company and product names herein are the trademarks and registered trademarks of their respective owners.

<Notes on descriptions in this Instruction Manual>

» Connection diagrams in this Instruction Manual suppose that the control logic of the input terminal is the sink
logic, unless otherwise specified. (For the control logic, refer to page 32.)

Harmonic Suppression Guidelines
All the models of the inverters used by specific consumers are covered by "the Harmonic Suppression
Guidelines for Consumers Who Receive High Voltage or Special High Voltage". (For details, refer to page 68.)
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Product checking and accessories

1.1 Product checking and accessories

Unpack the product and check the capacity plate on the front cover and the rating plate on the side to ensure that the model
agrees with the order and the product is intact.
®|nverter model

Symbol | Voltage class || Symbol | Structure, functionality Symbol Description Symbol| Typexi
4 400V class 6 IP55 compatible model 7.5K to 18.5K | ND rated inverter capacity (kW) -1 FM
Rated inverter current -2 CA

00250 to 00470 |(SLD rated current of the
A800 standard model) (A)
| |

FR-A 8/4/6/-/00250| -1/-60/C3

Symbol | Plated conductor Symbol | EMC filter
-60 Not used C2 | Built-in C2 filter
-06 Used C3 | Built-in C3 filter
[
Rating plate i
MR INVERTER (N

Inverter model
Input rating

> MODEL FR-A846-00250-1-60C3
> INPUT : XXXXX

> QUTPUT: XXXXX fe

Output rating

SERIAL —> SERIAL: XXXXXXXXX DATE:XXXX-XX
A

Manufactured
year and month

_ [P

1 Specification differs by the type as follows.

Initial setting

Type Motor output Built-in Control Rated Pr.19 Base
EMC filter logic frequency | frequency voltage
FM
) Terminal FM (pulse train output) ) ) 9999 (same as the
(terminal FM Terminal AM (analog voltage output (0 to £10 VDC)) OFF Sink logic 60 Hz ower supply voltage)
equipped model) 9 9 P B P PRy 9
CA .
) Terminal CA (analog current output (0 to 20 mADC)) ) 8888 (95% of the
(terminal CA ) ON Source logic | 50 Hz
. Terminal AM (analog voltage output (0 to £10 VDC)) power supply voltage)
equipped model)

REMARKS

» Hereinafter, the inverter model name consists of the applicable motor capacity and the rated current value (SLD rated current value of
the A800 standard model).
(Example) FR-A846-00250(7.5K)

® How to read the SERIAL number

Rating plate example The SERIAL consists of one symbol, two characters indicating the production
a [0} o 000000 year and month, and six characters indicating the control number. The last digit
Symbol Year Month Control number of the production year is indicated as the Year, and the Month is indicated by 1

SERIAL to 9, X (October), Y (November), or Z (December.)
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Component names

1.2 Component nhames

Component names are shown below.

. Refer to
Symbol Name Description
page
Connects the operation panel (FR-DU08-01) or the parameter unit (FR-PUO7).
(a) PU connector . o 44
This connector also enables the RS-485 communication.
(b) USB A connector Connects a USB memory device. 45
©) USB mini B connector Coanects a personal computer and enables communication with FR 45
Configurator 2.
(d) RS-485 terminals Enables RS-485, Modbus-RTU communication. 47
(e) Plug-in option connector1 Instruction
(f) Plug-in option connector2 Connects a plug-in option or a communication option. Manual of
(9) Plug-in option connector3 the option
(h) Voltage/current input switch Selects between voltage and current for the terminal 2 and 4 inputs. [ﬁﬁ] 1
(i) Control circuit terminal block Connects cables for the control circuit. 28
@) EMC filter ON/OFF connector | Turns ON/OFF the EMC filter. 66
(k) Charge lamp Stays ON while the power is supplied to the main circuit. 23
Metal fitting for earthing ) )
0] . Earths (grounds) the shielded wires of the encoder cable, etc. 53
(grounding)
(m) Main circuit terminal block Connects cables for the main circuit. 23
(n) Wiring cover Remove the protective bushes to connect cables. 15
Remove this cover for the installation of the product, installation of a plug-in
(o) Front cover (communication) option, RS-485 terminal wiring, switching of the voltage/current | 15
input switch, etc.
(p) Operation panel (FR-DU08-01) | Operates and monitors the inverter. 42
(q) Fan cover Remove this cover for replacement of the cooling fan. 87
Ers)) ﬁ?grl::: ::: Cools off the inverter. g;
(t) Bracket Fixes the internal fan. 89
(u) Protective cover Protects the fan to avoid contacting the wiring. 89

x]  Refer to the FR-A800 Instruction Manual (Detailed)
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About the related manuals

1.3 About the related manuals

The manuals related to FR-A806 are shown below.

Related manuals

Manual name Manual number
FR-A800 Instruction Manual (Detailed) IB-0600503ENG
FR Configurator 2 Instruction Manual IB-0600516ENG
FR-A800 PLC function programming manual IB-0600492ENG
FR-A800 Safety stop function instruction manual BCN-A23228-001
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( 2 :/INSTALLATION AND

WIRING

This chapter explains the "INSTALLATION" and the "WIRING" of this
product.
Always read the instructions before using the equipment.

2.1 Peripheral devices ......cccoiiiiiiciiicrrecrr e e 12
2.2 Removal and reinstallation of the front cover........................ 15
2.3 Installation of the inverter............oee e 16
2.4 Terminal connection diagrams.........cccccciimmeiiimrcennrreessnernns. 19
2.5 Main circuit terminals.........coceeiiiimciiiicc 23
2.6 Control CirCuit ........coeeiiiiee e 28
2.7 Operation panel (FR-DUO08-01)......ccccoiimmimmmciiirrrreccseeeeeemnnaane 41
2.8 Communication connectors and terminals...........ccccccovveannnnee 44
2.9 Connection of motor with encoder (vector control).............. 48
2.10 Connection of stand-alone option units ........cccceeevrveeiriiennnnnne 56
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Peripheral devices

2.1 Peripheral devices

211

(b) Three-phase AC power supply

(c) Moulded case circuit breaker
(MCCB) or earth leakage current
breaker (ELB), fuse

(d) Magnetic contactor (MC)

Inverter and peripheral devices

(a) Inverter
e il
1¥3= L E = (i) USB connector
! "? @ USB host
F (A connector) y

Communication

@ status indicator use

[ (LED)(USB host)
C—m
7o 1 USB device

(Mini B connector)
H

(f) High power factor
converter
(FR-HC2)

(g) Power regeneration
common converter
(FR-CV)

*]

REMARKS

The figure shows the area with the front cover removed.

(i) Resistor unit
(FR-BR)

» To prevent an electric shock, always earth (ground) the motor and inverter.

Personal computer
(FR Configurator 2)

—_— L
(e) AC reactor(FR-HAL)
(IM connection ) ( PM connection)
uvw
R/IL1S/L2T/L3
P/+N/-
— (k) EMC filter
Earth (ferrite core)
(Ground) ~ © (FR-BSFO1,
FR-BLF)
I I I (m) Contactor
Example)
No-fuse
switch
o (h) Brake unit (DSN type)
= (FR-BU2, FR-BU)
| (I) Induction motor —
Earth (Ground) (n) PM motor
(MM-CF)
| P/+ PR
# | P/+—|
L

Earth (around)

: Install these options as required.

» Do not install a power factor correction capacitor or surge suppressor or capacitor type filter on the inverter's output side. Doing so will
cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices is connected, immediately
remove it. When installing a molded case circuit breaker on the output side of the inverter, contact the manufacturer of the molded case
circuit breaker.

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the communication devices
(such as AM radios) used near the inverter. In this case, activating the EMC filter may minimize interference. (Refer to page 66.)

» For details of options and peripheral devices, refer to the Instruction Manual of each.

* A PM motor cannot be driven by the commercial power supply.
* A PM motor is a motor with permanent magnets embedded inside. High voltage is generated at the motor terminals while the motor is
running. Before closing the contactor at the output side, make sure that the inverter power is ON and the motor is stopped.
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Peripheral devices

Referto
Symbol Name Overview
page
The life of the inverter is influenced by the surrounding air temperature.
The surrounding air temperature should be as low as possible within the
permissible range.
Incorrect wiring may lead to damage of the inverter. The control signal 16
(a) Inverter (FR-A806) lines must be kept fully away from the main circuit lines to protect them 19
from noise. 66
The built-in EMC filter can reduce the noise.
A DC reactor and common mode choke are built in this inverter to
suppress harmonics and to improve the power factor.
(b) Three-phase AC power supply Must be within the permissible power supply specifications of the inverter. | 98
Molded case circuit breaker (MCCB), Must be selected carefully since an inrush current flows in the inverter at
(c) earth leakage circuit breaker (ELB), or 14
power ON.
fuse
Install this to ensure safety.
(d) Magnetic contactor (MC) Do not use this to start and stop the inverter. Doing so will shorten the life | 71
of the inverter.
Install this to suppress harmonics and to improve the power factor.
An AC reactor (FR-HAL) (option) is required when installing the inverter
(e) AC reactor (FR-HAL) near a large power supply system (1000 kVA or more). Under such 70
condition, the inverter may be damaged if you do not use a reactor.
Select a reactor according to the applied motor capacity.
0 High power factor converter (FR-HC2) Suppresses the power supply harmonics significantly. Install this as 59
required.
Power regeneration common converter ) ) - . )
(9) Provides a great braking capability. Install this as required. 60
(FR-CV)
(h) Brake unit (FR-BU2, FR-BU) Allows the inverter to provide the optimal regenerative braking capability. 56
(i) Resistor unit (FR-BR) Install this as required.
i) USB connection A USB (Ver. 1.1) cai.ole connects the inverter with a personal compute.r. 45
A USB memory device enables parameter copies and the trace function.
Install this to reduce the electromagnetic noise generated from the
®) Noise filter inverter. The noise filter is effective in the range from about 0.5 MHz to 5 64

(FR-BSFO01, FR-BLF)

MHz.
A wire should be wound four turns at maximum.

Ui

Induction motor

Connect a squirrel-cage induction motor.

(m)

Contactor
Example) No-fuse switch (DSN type)

Connect this for an application where a PM motor is driven by the load
even while the inverter power is OFF. Do not open or close the contactor
while the inverter is running (outputting).

(n)

PM motor

When PM sensorless vector control is selected, a PM motor can be
driven.
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Peripheral devices

2.1.2 Peripheral devices

Check the model of the inverter you purchased. Appropriate peripheral devices must be selected according to the capacity.
Refer to the table below to prepare appropriate peripheral devices.

Motor output Molded case circuit breaker (MCCB) =2
(KW) =1 Applicable inverter model | or earth leakage circuit breaker (ELB) | Input-side magnetic contactor =3
(NF, NV type)
7.5 FR-A846-00250(7.5K) 30A S-T20, T21
11 FR-A846-00310(11K) 40A S-T20, T21
15 FR-A846-00380(15K) 50A S-T20, T21
18.5 FR-A846-00470(18.5K) 60A S-T25

1 Assumes the use of a Mitsubishi 4-pole standard motor with the power supply voltage of 400 VAC 50 Hz.
«*2  Select an MCCB according to the power supply capacity.

Install one MCCB per inverter. — - MCCB INV @
For the use in the United States or Canada, provide the appropriate UL and cUL listed fuse or UL489 molded case MCCB INV @

circuit breaker (MCCB) that is suitable for branch circuit protection. (Refer to page 107.)

*3  Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic contactor is
used for emergency stops during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during motor driving, select an MC regarding the drive unit input side current as JEM1038-AC-3 class rated current.
When using a magnetic contactor for the power supply switching to the commercial power supply during general-purpose motor operation, select a
magnetic contactor with the class JEM1038-AC-3 rated current for the rated motor current.

REMARKS
» When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to the inverter model,
and select cables and reactors according to the motor output.
» When the breaker on the inverter's input side trips, check for the wiring fault (short circuit), damage to internal parts of the inverter etc.

The cause of the trip must be identified and removed before turning ON the power of the breaker..

14 I INSTALLATION AND WIRING



Removal and reinstallation of the front cover

2.2 Removal and reinstallation of the front
cover

(1) Removal of the front cover

» Remove the front cover installation screws (hexalobular screws, screw size: M4, screwdriver size: T20) to remove the front
cover.

Loosen —

Loosen

— (O QD%%@
(2) Reinstallation of the front cover
 Fix the front cover with the front cover installation screws. (Tightening torque: 1.4 to 1.9 N-m)

Tighten the front cover installation screws in the numerical order in the figure shown below.

Tighten

Tighten

4)
7( )

REMARKS

* When installing the front cover, fit the connector of the operation panel securely along the guides of the PU connector.

» Before installing the front cover, check the waterproof packing to make sure that it is not damaged. If it is damaged, contact the nearest
Mitsubishi FA center.

« Securely install the front cover to fit closely to the waterproof packing. Do not let the waterproof packing stuck between the front cover
edge and the inverter. Otherwise, water may get into the inverter. Also, do not let any foreign matter stuck between the waterproof
packing and the front cover.

» Keep the waterproof packing of the inverter clean. Otherwise, water may get into the inverter. When there are any stains on the packing,
make sure to remove them.

/I
==

» Fully make sure that the front cover is installed securely. Always tighten the mounting screws of the front cover.
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Installation of the inverter

2.3 Installation of the inverter

An inverter unit uses many semiconductor devices. To ensure higher reliability and long period of operation, operate the
inverter in the ambient environment that completely satisfies the equipment specifications.

2.3.1 Inverter installation environment

The following table lists the standard specifications of the inverter installation environment. Using the inverter in the
environment that does not satisfy the conditions deteriorates the performance, shortens the life, and causes a failure. Refer to
the following points, and take adequate measures.

(1) Standard environmental specifications of the inverter

Item Description
Measurement
position
x Inverter X
Surrounding air temperature | -10 to +40°C (non-freezing) 5cm > ‘—’I 5cm
(1.97inches), (1.97inches)

Measurement i50m _
position % (1.97inches)

Ambient humidity 95% RH or less (non-condensing)

Storage temperature -20 to +65°C+1

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude Maximum 1,000 m above sea level.x2

Vibration 5.9 m/s? or less at 10 to 55 Hz (directions of X, Y, Z axes)

1 Temperature applicable for a short time, e.g. in transit.
*2  For the installation at an altitude above 1,000 m (3280.80 feet) up to 2,500 m (8202 feet), derate the rated current 3% per 500 m (1640.40 feet).

(2) Temperature

The permissible surrounding air temperature of the inverter is between -10°C and +40°C. Always operate the inverter within
this temperature range. Operation outside this range will considerably shorten the service lives of the semiconductors, parts,
capacitors and others. Take the following measures to keep the surrounding air

temperature of the inverter within the specified range.

(a) Measures against high temperature
*Ventilate the room.
«Install the inverter in an air-conditioned electric chamber.
*Block direct sunlight.
*Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.
*Ventilate the area around the inverter well.

(b) Measures against low temperature
*Provide a heater around the inverter.
*Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

(c) Sudden temperature changes
*Select an installation place where temperature does not change suddenly.
*Avoid installing the inverter near the air outlet of an air conditioner.
«If temperature changes are caused by opening/closing of a door, install the inverter away from the door.
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Installation of the inverter

(3) Humidity

Normally operate the inverter within the ambient air humidity of 45 to 95%. Too high humidity will pose problems of reduced
insulation and metal corrosion. On the other hand, too low humidity may cause a spatial electrical breakdown.
The insulation distance defined in JEM1103 "Control Equipment Insulator" is humidity of 45 to 85%.

(a) Measures against high humidity
*Provide dry air into the room from outside.
*Use a dehumidifier.
(b) Measures against low humidity
Air with proper humidity can be blown into the room from outside. Also when installing or inspecting the unit, discharge your
body (static electricity) beforehand, and keep your body away from the parts and patterns.

(c) Measures against condensation

Condensation may occur if frequent operation stops change the in-room temperature suddenly or if the outside air
temperature changes suddenly.

Condensation causes such faults as reduced insulation and corrosion.

*Take the measures against high humidity in (a).
*Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)

(4) Dust, dirt, oil mist

Dust and dirt will cause faults such as poor contacts, reduction in insulation and cooling effect due to accumulation of
moisture-absorbed dust and dirt, and equipment internal temperature rise due to a clogged ventilation filter in the room where
the equipment is installed. In the atmosphere where conductive powder floats, dust and dirt will cause such faults as
malfunction, deteriorated insulation and short circuit in a short time.

Since oil mist will cause similar conditions, it is necessary to take adequate measures.

Countermeasure
* Purge air.
Pump clean air from outside to make the in-enclosure air pressure higher than the outside air pressure.

(5) Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or the
relays and switches will result in poor contact.
In such a place, take the countermeasures described in "Dust, dirt, oil mist" above.

(6) Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion-proof enclosure. In places where explosion may
be caused by explosive gas, dust or dirt, an enclosure cannot be used unless it structurally complies with the guidelines and
has passed the specified tests. This makes the enclosure itself expensive (including the test charges). The best way is to
avoid installation in such places and install the inverter in a non-hazardous place.

(7) Highland

Use the inverter at an altitude of within 1000 m. For the installation at an altitude above 1,000 m (3280.80 feet) up to 2,500 m
(8202 feet), derate the rated current 3% per 500 m (1640.40 feet).

If it is used at a higher place, it is likely that thin air will reduce the cooling effect and low air pressure will deteriorate dielectric
strength.

(8) Vibration, impact

The vibration resistance of the inverter is up to 5.9 m/s2 at 10 to 55 Hz frequency and 1 mm amplitude for the directions of X,
Y, Z axes. Applying vibration and impact for a long time may loosen the structures and cause poor contacts of connectors,
even if those vibration and impacts are within the specified values.

Especially when impact is applied repeatedly, caution must be taken because such impacts may break the installation feet.

Countermeasure
» Strengthen the structure to prevent the installation surface from resonance.
« Install the inverter away from the sources of the vibration.
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Installation of the inverter

2.3.2 Inverter installation

(1) Inverter placement

+ Install the inverter on a strong flat surface securely with screws.

LA

| |
J J

P s

» Leave enough clearances and take cooling measures.

» Avoid places where the inverter is subjected to direct sunlight, high temperature and high humidity.

« Install the inverter on a nonflammable wall surface.

» For heat dissipation and maintenance, keep clearance between the inverter and the other devices. The clearance below
the inverter is required as a wiring space, and the clearance above the inverter is required as a heat dissipation space.

Clearances (side)

Clearances (front)
\

10cm (3.94inches)\
or more

5cm | |&
(1.97inches)
or more

&

Vertical

Allow clearance.

5cm
(1.97inches)
or more

EN

10cm (3.94inches)

or more

15¢cm
H(1.97
! inches)
| or more

Inverter

(2) Installation orientation of the inverter

Install the inverter on a wall as specified. Do not mount it horizontally or any other way.

(3) Above the inverter

Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed above the inverter should be

heat resistant.
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Terminal connection diagrams

2.4 Terminal connection diagrams

(1) FM type
Sink logic A Brake unit
©Main circuit terminal J (Option)

(O Control circuit terminal Jumper h
/

O o /é\
T N/-

Reactor,

Motor

Inrush current U >
limit circuit % m

-éN 1
o o ! gl\N/I/C(:)f'T:I't:er = Earth (Ground)
OFF Econnecter

Three-phase
AC power
supply

E Control input signals
' (No voltage input allowed)+1

Forward rotation start ——

Relay output*5 |

2

| Reverse rotation start ¢—— Relay output 1 |
. (Fault output) :
© Start self-holding selection ¢— '
E High speed ¢—— i
E Multi-speed | Middle speed $— Relay output 2 E
' selection '

Lowspeed — _——)—— || & 1 mrmmmmme o F oo

Jog operation ¢——

Second function selection ¢——

Output stop ¢—
power failure

- Overload
Terminal 4 input selection 1 Gﬁ )
(Current input selection) T o] SmnEL Frequency detection
Selection gﬁg?}ﬁg}gﬂ?afgéig %O ) é Open collector output common
power failure 89'}7](7, Sink/source common
Contact input common 1 b2V

o

24VDC power supply

E Reset —
+ (Common for external power supply transistor)

""""" 24V power supply ————()+24 PU
Common terminal «3 Voltage/current |connector
P S | = == oo = input switch. - - -
! Frequency setting signals (Analog) (O10E(+10V) ON 0 Indicator
; S10sv) OFF 8 E <L;JoSr1Er;1:ctor (Frequency meter, etc.)
E Frequency setting DCO to 5V| Initial value : (':A;Xr;lgﬂfsga%pe )
! potentiometer 02 <DCO to 10V selectable>*3 g
U A2WAkQ*4 5 \ DCO to 20mA : r%ﬁ]?B
E ***** » v Elleg) G E connector *) Analog signal output
: o o ‘ DCO to +10V | Initial value : (010 £10VDC)
' Auxiliary (+) > , A (DCO to +5V selectable )+3 |- .Y | .. ,
! input () : — RS-485 terminals
' . ) [DC4 to 20mA] Initial value - —>
| Terminal 4 input (+) >———-———()4 (3L to5v solectable)+3 | I:©> xo- L ;}Data
: (Currentinput) () > — DCO to 10V, 0 > ! transmission

resistor

} Connector for plug-in option connection | [connector 1]jconnector 2| | <lo —— ! } Data
! I reception
' connector 3 D 1rse ! P
::.'::.'::.'::.'::.'::.'::.'::.'::.'::.'::.'.:: :.'Z.'.'Z.'.'Z.'.'Z.'.'Z.'.'Z.'.'Z.'.',‘: E : GND
Safety stop signal Shorting E 0 [l]_:l E
wire . E Terminatin-g-VC c 5v

oo . (Permissible load current 100mA) _

; ()

H Safety stop input (Channel 1) __

E Safety stop input (Channel 2) __ === Output shutoff

. circuit

' Safety stop input common- - - - - _ |

So
Safety monitor output

Safety monitor output common
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Terminal connection diagrams

*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the FR-A800 Instruction Manual (Detailed).)

*2  Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage (0 to 5 /0 to 10 V), set the voltage/
current input switch OFF. To input a current (4 to 20 mA), set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal.
(Pr.561) (Refer to the FR-A800 Instruction Manual (Detailed).)

*4  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

x5 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the FR-A800 Instruction Manual (Detailed).)

6 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the FR-A800 Instruction Manual
(Detailed).)

*7  The terminal FM can be used to output pulse trains as open collector output by setting Pr.291.

*8  Not required when calibrating the scale with the operation panel.

REMARKS

» To prevent a malfunction due to noise, keep the signal cables 10 cm (3.94 inches) or more away from the power cables. Also, separate
the main circuit cables at the input side from the main circuit cables at the output side.

 After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in a wall or the side of the enclosure etc., take caution not to allow chips and other foreign matters to enter
the inverter.

+ Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Terminal connection diagrams

(2) CA type
Source logic A Brake unit
(©Main circuit terminal ; (Option)
(O Control circuit terminal Jumper / E
' o
P/+ N/-

Inrush t U Motor
Three-phase prgs . cu'rren 5
AC power | I_lrtuf circuit K [V
supply mo

| _ON | ,
...... nool jeomeaf g'\r{lllcofléllier = Earth (Ground)
| OFF  connecter
arth
(Ground) =
‘Controlinputsignais | | Control circuit |~ [T Iis;lé;/-ét;t;-);t-*-s- 1

(No voltage input allowed)*1

Forward rotation start —— - 2 E E

STR i 1

Reverse rotation start ¢—— ' Relay output 1 '

. . STP(STOP) : (Fault output) ;

Start self-holding selection ¢—— 0 !
R

High speed ¢—— | '

Multi-speed | Middle speed $— Relay output 2 :
selection RL ! !

Low speed $—

Py
3

Second function selection ¢——

<
py)

o)

» ® x
*
[}%)

Output stop —

Py
m
(]

Reset ¢— Overload

Terminal 4 input selection
(Current input selection) $——
Selection of automatic restart

after instantaneous power failure $——

Common for external power

supply transistor

Contact input common
24VDC power supply

AU

[&]

i
3

Frequency detection

oW

!rl
wn
m

power failure !
O ]

Open collector output common
Sink/source common

0 O
"‘CPEI SINK

E Jog operation $——

24V power supply

PU

Common terminal «3 Voltage/current | onnector
e Y. _______inputswitch oY -
; f : i ——— (+
| Frequency setting signals (Analog) (O10E(+10V) O(l):'l\g Tusen cAY T (+) Analog current output
! ()10(+5V) 2 4 ' |connector ““‘Eb"—’(-) (0 to 20mADC)
' Frequency setting . DCO to 5V | Initial value | y
! potentiometer 2 (DCOto 10V selectable)s3 it SN
L 12W1kQ=4 5 <DCO to 20mA > giuse AMOfm——>(*) Analog signal output
! (Analog common) i [mini B o (DCO to +10V)
! v ' connector - —p(-)
! il DCOto £10V] Initial value | S
! Auxiliary (+) > (DCO to 5V selectable )3 4, - - - oo o
! input () ) i TXD+ AT RS-485 terminals
© Teminal4input () R ! > e ‘oata
! (Currentinput)  (-) »o——+— <DCO to 10V " *> | transmission

Connector for plug-in option connection |connector 1| |connector 2|

connector 3

} Data
reception

Safety stop signal Shorting 24V
wire

GND

' Termlngtlng vee
« resistor

Safety stop input (Channel 1) __ | S A°1 | itooooooooooo oo ITerMissIvle joad curent 199mA)
Safety stop input (Channel 2) __ === g:lctﬁlltjt shutoff So
Safety stop input common- - - - - _ S H % |

Safety monitor output

Safety monitor output common
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*1  The function of these terminals can be changed with the input terminal assignment (Pr.178 to Pr.189). (Refer to the FR-A800 Instruction Manual (Detailed).)

*2  Terminal JOG is also used as a pulse train input terminal. Use Pr.291 to choose JOG or pulse.

*3  Terminal input specifications can be changed by analog input specification switchover (Pr.73, Pr.267). To input a voltage (0 to 5 /0 to 10 V), set the voltage/
current input switch OFF. To input a current (4 to 20 mA), set the voltage/current input switch ON. Terminals 10 and 2 are also used as a PTC input terminal.
(Pr.561) (Refer to the FR-A800 Instruction Manual (Detailed).)

*4  Itis recommended to use 2 W 1 kQ when the frequency setting signal is changed frequently.

x5 The function of these terminals can be changed with the output terminal assignment (Pr.195, Pr.196). (Refer to the FR-A800 Instruction Manual (Detailed).)

6 The function of these terminals can be changed with the output terminal assignment (Pr.190 to Pr.194). (Refer to the FR-A800 Instruction Manual
(Detailed).)

REMARKS

» To prevent a malfunction due to noise, keep the signal cables 10 cm (3.94 inches) or more away from the power cables. Also, separate
the main circuit cables at the input side from the main circuit cables at the output side.

+ After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.
When drilling mounting holes in a wall or the side of the enclosure etc., take caution not to allow chips and other foreign matters to enter
the inverter.

+ Set the voltage/current input switch correctly. Incorrect setting may cause a fault, failure or malfunction.
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Main circuit terminals

2.5 Main circuit terminals

2.5.1 Details on the main circuit terminals

Terminal i i . . Refer to
Terminal name Terminal function description
symbol page
R/L1, Connect these terminals to the commercial power supply.
S/L2, AC power input Do not connect anything to these terminals when using the high power factor —
T/L3 converter (FR-HC2) or the power regeneration common converter (FR-CV).
u,v,w Inverter output Connect these terminals to a three-phase squirrel cage motor or a PM motor. —
Connect the brake unit (FR-BU2, FR-BU, BU), power regeneration common
P/+, N/- Brake unit connection converter (FR-CV), high power factor converter (FR-HC2), or DC power supply 56
(under DC feeding mode).
P/+, P1 — The jumper across terminals P/+ and P1 should not be removed. —
@ Earth (ground) For earthing (grounding) the inverter chassis. This must be earthed (grounded). 27

2.5.2 Terminal layout of the main circuit terminals,
wiring of power supply and the motor

FR-A846-00250(7.5K) to FR-A846-00470(18.5K)

Charge lamp
\ O

Jumper

[ —
~ M
Power supply Motor

REMARKS

» Make sure the power cables are connected to the R/L1, S/L2, and T/L3. (Phase need not be matched.) Never connect the power cable
to the U, V, and W of the inverter. Doing so will damage the inverter.
» Connect the motor to U, V, and W. The phase need to be matched.
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2.5.3 Handling of the wiring cover

® Removing the wiring cover

(1) Remove the front cover of the inverter. (Refer to page 15)
(2) Remove the wiring cover installation screws (hexalobular screws, screw size: M5, screwdriver size: T20, tightening
torque: 2.8 to 3.7 N-m) to remove the wiring cover.

® Removal of protective bushes and wiring layout

(1) Remove the protective bushes from the wiring cover. (Do not remove the protective bushes from the holes that are not
used for wiring of cables.)

(2) Fix the cables using a cable gland and a nut, according to the diameter of the holes. — = ~
For the details such as wiring cover hole diameters and recommended cable glands,
. (@) (a) (a) €)
refer to the following table.
(c) (d)
() o (]
Recommended Recommended
Recommended Hole cable gland nut
Inverter capacity Symbol lavout example diameter | SKINTOP MS-SC-M SKINDICHT SM-M
¥ . (mm) (Manufactured by (Manufactured by
LAPP KABEL) LAPP KABEL)
(a) Control circuit wiring 20.3 53112630 52103020
FR-A846-00250(7.5K) to | (b) AC power input wiring
FR-A846-00470(18.5K) (c) Brake unit connection wiring 40.4 53112660 52103050
(d) Inverter output wiring
® Always use a waterproof cable gland (IP55 or higher) for the hole from which the protective bush is removed
because water may get into the inverter.
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2.5.4 Applicable cables and the wiring length

Select a recommended cable size to ensure that a voltage drop will be 2% or less.
If the wiring distance is long between the inverter and motor, a voltage drop in the main circuit wires will cause the motor

torque to decrease especially at a low speed.
The following table indicates a selection example for the wiring length of 20 m.

400 V class (440 V input power supply (with 150% rated current for one minute))

L. Cable gauge
. . . . Crimping PVC cables, etc.

Applicable | Terminal |Tightening|  (orminal HIV cables, etc. (mm?)s1 AWG/MCM=2 )

inverter model| screw | torque — . — . — (mm?)3 .
. ) , , arthing , , arthing
FR-AB46-[] | sizest | N'm | oo Iy, v, W SIL2, |U, V, W|P/+, P1|(grounding)| SIL2, |U, V, W| S/L2, |U, V, W|(grounding)
T/L3 T/L3 cable T/L3 T/L3 cable

00250(7.5K) M6 4.4 55-6 [5.5-6 |[3.5 3.5 3.5 3.5 12 12 4 4 4
00310(11K) M6 4.4 556 |[5.56 |55 5.5 5.5 5.5 10 10 6 6 10
00380(15K) M6 4.4 8-6 8-6 8 8 8 5.5 8 8 10 10 10
00470(18.5K) |M6 4.4 14-6 8-6 14 8 14 8 6 8 16 10 16

x1  Itis the gauge of a cable with the continuous maximum permissible temperature of 75°C (HIV cable (600 V grade heat-resistant PVC insulated wire), etc.).
It assumes a surrounding air temperature of 50°C or lower and the wiring distance of 20 m or shorter.

*2  Itis the gauge of a cable with the continuous maximum permissible temperature of 75°C (THHW cable). It assumes a surrounding air temperature of 40°C
or lower and the wiring distance of 20 m or shorter. (Selection example for use mainly in the United States.)

*3  Itis the gauge of a cable with the continuous maximum permissible temperature of 70°C (PVC cable). It assumes a surrounding air temperature of 40°C or
lower and the wiring distance of 20 m or shorter. (Selection example for use mainly in Europe.)

x4 The terminal screw size indicates the size of terminal screw for R/L1, S/L2, T/L3, U, V, W, P/+, N/-, P1, and a screw for earthing (grounding).

The line voltage drop can be calculated by the following formula:

V3 x wire resistance[mQ/m] x wiring distance[m] x current[A]

1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque
reduction) in the low speed range.

Line voltage drop [V]=

REMARKS |
« Tighten the terminal screw to the specified torque.

A screw that has been tightened too loosely can cause a short circuit or malfunction.

A screw that has been tightened too tightly can cause a short circuit or malfunction due to the unit breakage.
» Use crimping terminals with insulation sleeves to wire the power supply and motor.

INSTALLATION AND WIRING I 25




Main circuit terminals

(1) Total wiring length

®With induction motor
Connect one or more general-purpose motors within the total wiring length of 500 m. (The wiring length should be 100 m
or less under vector control.)

Total wiring length

300 m

300 m X
300 m+300 M=600 m

When driving a 400 V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor. In this case, take one of the following measures.
» Use a "400 V class inverter-driven insulation-enhanced motor" and set Pr.72 PWM frequency selection according to the wiring length.

Wiring length 50 m or shorter Wiring length 50 m to 100 m Wiring length longer than 100 m
15 (14.5 kHz) or lower 9 (9 kHz) or lower 4 (4 kHz) or lower

» Connect a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) at the output side of the inverter.

oWith PM motor
The wiring length should be 100 m or shorter when connecting a PM motor.
Use one PM motor for one inverter. Multiple PM motors cannot be connected to an inverter.
When the wiring length exceeds 50 m for a 400 V class motor driven by an inverter under PM sensorless vector control,
set "9" (6 kHz) or less in Pr.72 PWM frequency selection.

REMARKS

» Especially for long-distance wiring or wiring with shielded cables, the inverter may be affected by a charging current caused by stray
capacitances of the wiring, leading to an activation of the overcurrent protection, malfunction of the fast-response current limit operation,
or even to an inverter failure. It may also cause a malfunction or fault of the equipment connected ON the inverter output side. Stray
capacitances of the wiring differ by the installation condition, use the total wiring length in the table above as reference values. If the
fast-response current limit function malfunctions, disable this function. (Refer to Pr.156 Stall prevention operation selection on the
FR-A800 Instruction Manual (Detailed).)

» A surge voltage suppression filter (FR-ASF-H/FR-BMF-H) can be used under V/F control and Advanced magnetic flux vector control. A
sine wave filter (MT-BSL/BSC) can be used under V/F control. Do not use the filters under unspecified controls.

+ For the details of Pr.72 PWM frequency selection, refer to the FR-A800 Instruction Manual (Detailed).

Refer to page 72 to drive a 400 V class motor by an inverter.

» The carrier frequency is limited during PM sensorless vector control. (Refer to the FR-A800 Instruction Manual (Detailed).)
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2.5.5 Earthing (grounding) precautions

Always earth (ground) the motor and inverter.

(1) Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (ground) terminal, which must be connected to the ground before use.

An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to manufacture an
insulating material that can shut off a leakage current completely, and actually, a slight current flows into the case. The
purpose of earthing (grounding) the case of an electrical apparatus is to prevent operators from getting an electric shock from
this leakage current when touching it.

To avoid the influence of external noises, this earthing (grounding) is important to audio equipment, sensors, computers and
other apparatuses that handle low-level signals or operate very fast.

(2) Earthing (grounding) methods and earthing (grounding) work

As described previously, earthing (grounding) is roughly classified into an electrical shock prevention type and a noise-

influenced malfunction prevention type. Therefore, these two types should be clearly distinguished, and the following work

must be done to prevent the leakage current having the inverter's high frequency components from entering the malfunction

prevention type earthing (grounding):

* Whenever possible, use the independent earthing (grounding) for the inverter.
If independent earthing (grounding) (l) is not available, use (lI) common earthing (grounding) in the figure below where the
inverter is connected with the other equipment at an earthing (grounding) point. Do not use the other equipment's earthing
(grounding) cable to earth (ground) the inverter as shown in (lll).
A leakage current containing many high frequency components flows into the earthing (grounding) cables of the inverter
and peripheral devices. Because of this, the inverter must be earthed (grounded) separately from EMI-sensitive devices.
In a high building, it may be effective to use the EMI prevention type earthing (grounding) connecting to an iron structure
frame, and electric shock prevention type earthing (grounding) with the independent earthing (grounding) together.

» This inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national and local
safety regulations and electrical codes. (NEC section 250, IEC 536 class 1 and other applicable standards).
A neutral-point earthed (grounded) power supply in compliance with EN standard must be used.

» Use the thickest possible earthing (grounding) cable. The earthing (grounding) cable should be the size indicated in the
table on page 25.

» The earthing (grounding) point should be as close as possible to the inverter, and the earth (ground) wire length should be
as short as possible.

* Run the earthing (grounding) cable as far away as possible from the /O wiring of equipment sensitive to noises and run
them in parallel in the minimum distance.

Other Other Other
Inverter ; t Inverter . Inverter .
equipmen equipment equipment
) ) )
(1) Independent earthing (grounding).......Good (1) Common earthing_(grounding) ....... Good (1) Common earthing (grounding) cable.......Not allowed

g? To be compliant with the EU Directive (Low Voltage Directive), refer to page 105.
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2.6 cControl circuit

2.6.1

Input signal function of the terminals in

Details on the control circuit terminals

can be selected by setting Pr.178 to Pr.196 (I/O terminal function selection).
For the details of the control circuit terminal function selection, refer to the FR-A800 Instruction Manual (Detailed).

(1) Input signal
@ | Terminal . . ) . e
= Terminal name Terminal function description Rated specification
= | Symbol
Turn ON the STF signal to start forward
STF Forward rotation start y . . 9 When the STF and STR
rotation and turn it OFF to stop. signals are turned ON
STR Reverse rotation start Tutrr;.ON thj tSTR_tsg;T:I :O s:art reverse Slrrr:lrlrt]ar;zoiuslyi/\,/t:e stop Input resistance 4.7 kQ
. rotation and turn i o stop. command is given. Voltage when contacts
Start self-holding ) )
STOP selection Turn ON the STOP signal to self-hold the start signal. are open: 21 to 27 VDC
i
RH, RM, Multi-speed selection Multi-speed can be selected according to the combination of RH, When contacts are short-
ulti- i ircuited:
RL p RM and RL signals. circuited: 4 to 6 mADC
. Turn ON the JOG signal to enable JOG operation (initial setting)
Jog mode selection . )
and turn ON the start signal (STF or STR) to start JOG operation.
JOG Terminal JOG is also used as a pulse train input terminal. To use as | Input resistance 2 kQ
Pulse train input a pulse train input terminal, change the Pr.291 setting. (maximum | When contacts are short-
input pulse: 100k pulses/s) circuited: 8 to 13 mADC
Turn ON the RT signal to enable the second function.
RT Second function When the second function such as "second torque boost" and
selection "second V/F (base frequency)" is set, turning ON the RT signal
enables the selected function.
Turn ON the MRS signal (20ms or more) to stop the inverter
output.
MRS Output stop P L ) .
Use this signal to shut off the inverter output when stopping the
motor with an electromagnetic brake.
Use this signal to reset a fault output provided when a protective Input resistance 4.7 kQ
function is activated. Turn ON the RES signal for 0.1 s or longer, Voltage when contacts
= then turn it OFF. are open: 21 to 27 VDC
S | RES Reset . . . . P
= In the initial setting, reset is set always-enabled. By setting Pr.75, | When contacts are short-
o
g reset can be set enabled only at fault occurrence. The inverter circuited: 4 to 6 mADC
8 recovers about 1 s after the reset is released.
) ) The terminal 4 function is available only when the AU signal is
Terminal 4 input
AU selection turned ON.
Turning the AU signal ON makes terminal 2 invalid.
Selection of automatic
restart after When the CS signal is left ON, the inverter restarts automatically at
CS . power restoration. Note that restart setting is necessary for this
instantaneous power . o . -
) operation. In the initial setting, a restart is disabled.
failure
Contactinputcommon | Common terminal for the contact input terminal (sink logic),
(sink)=2 terminal FM.
Connect this terminal to the power supply common terminal of a
External transistor transistor output (open collector output) device, such as a
SD common (source)3 programmable controller, in the source logic to avoid malfunction —
by undesirable current.
Common terminal for the 24 VDC power supply (terminal PC,
24 \VDC power supply . P pply (
terminal +24)
common )
Isolated from terminals 5 and SE.
Connect this terminal to the power supply common terminal of a
External tra.n5|stor transistor output (open co!lector o.utput).dewce, §uch asa . Power supply voltage
oe common (sink)=2 progra.mmable controller, in the sink logic to avoid malfunction by range 19.2 to 28.8 VDC
. undesirable cu.rrents. (Refer tg page 33.? . Permissible load current
Contactinputcommon | Common terminal for contact input terminal (source logic). 100 MA
(source)x3 (Refer to page 33.)
24 VVDC power supply | Can be used as 24 VDC 0.1 A power supply.
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@ | Terminal
= Terminal name Terminal function description Rated specification
< | Symbol
10 VDC 0.4 V
10E When connecting the frequency setting potentiometer at an initial Permissible load current
Frequency setting status, connect it to the terminal 10. 10 mA
power supply Change the input specifications of the terminal 2 using Pr.73 when | 5 VDC £0.5V
10 connecting it to the terminal 10E. Permissible load current
10 mA
Inputting 0 to 5 VDC (or 0 to 10 V, 0 to 20 mA) provides the When voltage is input:
maximum output frequency at 5V (10 V, 20 mA) and makes input | Input resistance 10 kQ +1
9 Frequency setting and output proportional. Use Pr.73 to switch among input 0 to 5 kQ
(voltage) VDC (initial setting), 0 to 10 VDC, and 0 to 20 mA. Set the voltage/ | Maximum permissible
o current input switch in the ON position to select current input (0 to | voltage 20 VDC
£ 20 mA). *1 When current is input:
3’; Inputting 4 to 20 mADC (or 0 to 5 V, 0 to 10 V) provides the Input resistance 245 Q £5
§ maximum output frequency at 20 mA and makes input and output |
qg; proportional. This input signal is valid only when the AU signal is | Permissible maximum
w 4 Frequency setting ON (terminal 2 input is invalid). Use Pr.267 to switch among input4 | current 30 mA
(current) to 20 mA (initial setting), 0 to 5 VDC, and 0 to 10 VDC. Set the Voltage/current
voltage/current input switch in the OFF position to select voltage '”"“‘;ﬁ'ﬁﬁg 55
input (0 to 5 V/0 to 10 V). *1 switch 7,53
Use Pr.858 to switch terminal functions. HH@
Inputting 0 to +5 VDC or 0 to +10 VDC adds this signal to terminal | Input resistance 10 kQ +1
1 Frequency setting 2 or 4 frequency setting signal. Use Pr.73 to switch between input 0 | kQ
auxiliary to +5 VDC and 0 to £10 VDC (initial setting). Use Pr.868 to switch | Permissible maximum
terminal functions. voltage +20 VDC
5 Frequency setting Common terminal for frequency setting signal (terminal 2, 1 or 4) _
common and analog output terminal AM, CA. Do not earth (ground).
Applicable PTC
§ For receiving PTC thermistor outputs. thermistor spe0|f|cat|on
2 110 o L ) , Overheat detection
% 9 PTC thermistor input | When P.TC thermistor is valid (!’r.561 #"9999"), the terminal 2 is resistance:
S not available for frequency setting. 0.5 to 30 kQ
(Set by Pr.561)
_ *g_ For connecting 24 V external pow.er supply. . . Input voltage 23 to 25.5
g i 24 24\ external power If the 24 V external power supply is connected, power is supplied VDG
g g supply input to the control circuit while the main power circuit is OFF. Inout 14 Aor|
g nput current 1.4 A or less
7 (Refer to page 37.)

*2
*3

Set Pr.73, Pr.267, and the voltage/current input switch correctly, then input an analog signal in accordance with the setting.

Applying a voltage with the voltage/current input switch ON (current input is selected) or a current with the switch OFF (voltage input is selected) could cause
component damage of the inverter or analog circuits of output devices. (For the details, refer to the FR-A800 Instruction Manual (Detailed).)

The sink logic is initially set for the FM-type inverter.
The source logic is initially set for the CA-type inverter.
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(2) Output signal

8 | Terminal Terminal Terminal function d o Rated ificati
> | symbol erminal name erminal function description ated specification
= ymbo
1 changeover contact output that indicates that an inverter's
A1, protective function has been activated and the outputs are
Relay output 1 (fault .
B1, output) stopped. Contact capacity 230
utpu
E‘ C1 P Fault: discontinuity across B and C (continuity across A and C), VAC 0.3 A (power factor
ﬁ Normal: continuity across Band C (discontinuity across A and C) =0.4)
A2, 30 VDCO0.3A
B2, Relay output 2 1 changeover contact output
Cc2
Switched to LOW when the inverter output frequency is equal to or
RUN Inverter running higher than the starting frequency (initial value 0.5 Hz). Switched to
HIGH during stop or DC injection brake operation.
Switched to LOW when the output
frequency is within the set frequency
SuU Up to frequency range £10% (initial value). Switched to Permissible load 24 VDC
HIGH during acceleration/deceleration (maximum 27 VDC) 0.1 A
and at a stop. (A voltage drop is 2.8 V at
Switched to LOW when stall prevention maximum while the signal
5 oL Overload warnin is activated by the stall prevention Fault code (4 bit is ON.)
= % warni ault code S
3 9 function. Switched to HIGH when stall tu ¢ (4 bits) LOW is when the open
= o .
8 prevention is canceled. ; r;u . collector output transistor
efer to -
5 Switched to LOW when an ( ) © is ON (conducted).
Q . . Instruction Manual .
©) IPE Instantaneous power | instantaneous power failure occurs or (Detailed).) HIGH is when the
| .
failure when the undervoltage protection is transistor is OFF (not
activated. conducted).
Switched to LOW when the inverter
output frequency is equal to or higher
FU Frequency detection than the preset detection frequency,
and to HIGH when it is less than the
preset detection frequency.
Open collector output ) )
SE Common terminal for terminals RUN, SU, OL, IPF, FU —
common
. Permissible load current
Output item:
- 2mA
For meter Output frequency (initial
. . ) For full scale
Outputs a selected monitored item setting)
2 | FM 1440 pulses/s
= (such as output frequency) among - - -
a | =t ) ) ] ) This terminal can be Maximum output pulse
several monitored items. The signal is
NPN open j ) used for open collector 50k pulses/s
not output during an inverter reset. . L
collector output ) ] ) outputs by setting Permissible load current
The output signal is proportional to the
) ) Pr.291. 80 mA
magnitude of the corresponding -
L Output signal 0 to +10
monitoring item. .
VDC, Permissible load
Use Pr.55, Pr.56, and Pr.866 to set full
AM Analog voltage output ] current 1 mA
scales for the monitored output . .
o Output item: (load impedance 10 kQ or
e} frequency, output current, and torque. o ) .
© . Output frequency (initial | more) Resolution 8 bits
c (Refer to the FR-A800 Instruction Manual ) -
< . setting) Load impedance 200 Q to
(Detailed).)
CA 450 Q
Analog current output )
2 Output signal 0 to 20
mADC

*1  Terminal FM is provided in the FM-type inverter.
*2  Terminal CA is provided in the CA-type inverter.
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()

Communication

o .
= 1§rm|nal Terminal name Terminal function description
e ymbol
With the PU connector, communication can be made through RS-485. (For
connection on a 1:1 basis only)
» Conforming standard: EIA-485 (RS-485)
— PU connector . . .
* Transmission format: Multidrop link
» Communication speed: 4800 to 115200 bps
w0
@ + Wiring length: 500 m
&
id % TXD+ Inverter transmission terminal | The RS-485 terminals enables the communication by RS-485.
€ TXD- » Conforming standard: EIA-485 (RS-485)
2 | RXD+ * Transmission format: Multidrop link
5 . .
gi RXD- Inverter reception terminal » Communication speed: 300 to 115200 bps
%) . .
x | SG Earthing (grounding) Overall length: 500 m
« A tor (receptacle
USB A 1 A E?;eceiné d:vice (inables arameter " Interface: Conforms to
. m
connector _ Y aies p USB1.1 (USB2.0 full-speed
copies and the trace function. .
m — compatible)
(%2} — * Mini B connector (receptacle) .
=} . * Transmission speed: 12
» Connected to a personal computer via USB to
USB B connector . o . Mbps
enable setting, monitoring, test operations of
. . (Refer to page 45.)
the inverter by FR Configurator 2.

(4) Safety stop signal

For the safety stop function, refer to page 39.

common

Tse;rr:Ln;I Terminal name Terminal function description Rated specification
The terminals S1 and S2 are used for the safety stop input
signal for the safety relay module. The terminals S1 and S2 are
S1 Safety stop input (Channel 1) | ;564 at the same time (dual channel). )
. . ) Input resistance 4.7 kQ
Inverter output is shutoff by shortening/opening between
terminals S1 and SIC, or between S2 and SIC Input current 4 to 6
rmin n r be .
ermina’s =74 ' . mADC (with 24 VDC
In the initial status, terminals S1 and S2 are shorted with the input)
S2 Safety stop input (Channel 2) terminal PC by shorting wires. The terminal SIC is shorted with P
the terminal SD. Remove the shorting wires and connect the
safety relay module when using the safety stop function.
Safety stop input terminal
SIC a'ety siop Inptt termina Common terminal for terminals S1 and S2. —
common
Indicates the safety stop input signal status.
Switched to LOW when the status is other than the internal Permissible load
safety circuit failure. Switched to HIGH during the internal safety | D24 VDC (27 VDC at
circuit failure status. maximum), 0.1 A (A
. (LOW is when the open collector output transistor is ON voltage drop is 3.4 V at
Safety monitor output (open ) . ) . . .
SO (conducted). HIGH is when the transistor is OFF (not maximum while the signal
collector output) )
conducted).) is ON.)
Refer to the Safety stop function instruction manual (BCN- (A voltage drop is 3.4 V at
A23228-001) when the signal is switched to HIGH while both maximum while the signal
terminals S1 and S2 are open. (Please contact your sales is ON.)
representative for the manual.)
Safety monitor output terminal
SOC y P Common terminal for terminal SO. —
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2.6.2 Control logic (sink/source) change

Change the control logic of input signals as necessary.

To change the control logic, change the jumper connector position on the control circuit board.

Connect the jumper connector to the connector pin of the desired control logic.

The control logic of input signals is initially set to the sink logic (SINK) for the FM type.

The control logic of input signals is initially set to the source logic (SOURCE) for the CA type.

(The output signals may be used in either the sink or source logic independently of the jumper connector position.)

® Jumper connector

SOURCE

For sink logic

REMARKS
* Make sure that the jumper connector is installed correctly.

* Never change the control logic while power is ON.
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(1) Sink logic and source logic

+ In the sink logic, a signal switches ON when a current flows from the corresponding signal input terminal.
Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output signals.

* In the source 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 is common to the open collector output signals.

@ Current flow concerning the input/output signal
when sink logic is selected

Sink logic

Current Sink

connector

r/‘

DC input (sink type)
<Example: QX40>

SE; © @ TB17
R e F-------- F-d-----

/\J 24VDC L/ﬂ

---»-- Current flow

'
'
'
'

Y
'
T
'

* When using an external power supply for transistor output

@ Current flow concerning the input/output signal
when source logic is selected

Source logic
PC
| 1
Current
—
P S STF Source
— I:—éj connector
e 4
— |
/STR = pt——
~v

S

DC input (source type)
| <Example: QX80>

I
|
! |RUN
T

SO PR

PR

---»-- Current flow

Sink logic

Use the terminal PC as a common terminal, and perform
wiring as shown below. (Do not connect terminal SD of the
inverter with the terminal 0 V of the external power supply.
When using terminals PC-SD as a 24 VDC power supply, do
not install an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

' Q40P type transistor | [ Inverter _g
output unit " = J_
|TB1 STF| y 24VDC
R , | so)

O

Ll Constant ||
voltage
circuit

|
|
Ke
|
|

---~-- Current flow

Source logic

Use the terminal SD as a common terminal, and perform
wiring as shown below. (Do not connect terminal PC of the
inverter with the terminal +24 V of the external power supply.
When using terminals PC-SD as a 24 VDC power supply, do
not install an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

I QY80 type transistor
output unit

|

|

fac |

I ‘\__..-:, ..... ) GRNC % (SD)
! ﬁi iTBZ !STF}' T ";

Ui bednrs

i drout | Fuse [TB17 ‘§| '

, | TB18IENiSD !

----- Current flow
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2.6.3 Wiring of control circuit

(1) Control circuit terminal layout

*1
[ 205 | 4 I 1 ][FIC|+24[SD[So[SOC|SD|SIC|[S1][S2][PC] (A2]

(AM][ 5 ]HOE[10][SE][SEJRUN[SUJIPF|[OL][FU] [RM|[RH][RT][AUJSTP|MRS|RES]SD]SDISTFISTR[JOG] CS]
*2

x]1  The terminal functions as the terminal FM for the FM type, and as the terminal CA for the CA type.
*2  Represents the terminal STOP.

(2) Wiring method

® Power supply connection

For the control circuit wiring, strip off the sheath of a cable, and use it with a blade terminal. For a single wire, strip off the
sheath of the wire and apply directly.
Insert the blade terminal or the single wire into a socket of the terminal.

1) Strip off the sheath for the below length. If the length of the sheath peeled is too long, a short circuit may occur with
neighboring wires. If the length is too short, wires might come off.
Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.

Cable stripping size Qy
2) Crimp the blade terminal.

Insert wires to a blade terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve.

s e—
Check the condition of the blade terminal after crimping. Do not use a blade terminal of which the crimping is inappropriate,

10 mm
or the face is damaged.

Damaged Z — Crumpled tip

Unstranded
wires

Wires are not inserted
into the sleeve

+ Blade terminals commercially available (as of February 2012)
Phoenix Contact Co., Ltd.

Blade terminal model

Cable gauge (mm?) Crimping tool model

With insulation sleeve | Without insulation sleeve For UL wire=1
0.3 Al 0,5-10WH - -
0.5 Al 0,5-10WH - Al 0,5-10WH-GB
0.75 Al 0,75-10GY A 0,75-10 Al 0,75-10GY-GB
1 Al 1-10RD A 1-10 Al 1-10RD/1000GB CRIMPFOX 6
1.25,1.5 Al 1,5-10BK A 1,5-10 Al 1,5-10BK/1000GBx2
0.75 (for two wires) AlI-TWIN 2 x 0,75-10GY - -

*1 A blade terminal with an insulation sleeve compatible with the MTW wire which has a thick wire insulation.
*2  Applicable for the terminal A1, B1, C1, A2, B2, C2.

NICHIFU Co.,Ltd.

Cable gauge (mm?)

Blade terminal product number

Insulation product number

Crimping tool
product number

0.3t00.75

BT 0.75-11

VC 0.75

NH 69
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3) Insert the wires into a socket.

! When using a single wire or stranded wires without a blade terminal, push the
open/close button all the way down with a flathead screwdriver, and insert the
wire.

Open/close button

Flathead screwdrive

REMARKS

* When using stranded wires without a blade terminal, twist enough to avoid short circuit with a nearby terminals or wires.
» Place the flathead screwdriver vertical to the open/close button. In case the blade tip slips, it may cause an inverter damage or injury.

® Wire removal
Pull the wire while pushing the open/close button all

the way down firmly with a flathead screwdriver. REMARKS

+ Pulling out the wire forcefully without pushing the open/close button all
the way down may damage the terminal block.
» Use a small flathead screwdriver (tip thickness: 0.4 mm/tip width: 2.5

Open/close button

\ Flathead screwdrive mm).
If a flathead screwdriver with a narrow tip is used, terminal block may
be damaged.
Commercially available products (as of February 2012)
Name Model Manufacturer
Driver SzF Phoenix Contact Co., Ltd.
0-0,4x25

* Place the flathead screwdriver vertical to the open/close button. In case
the blade tip slips, it may cause an inverter damage or injury.
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Control circuit

(3) Common terminals of the control circuit (SD, PC, 5, SE)

» Terminals SD (sink logic), PC (source logic), 5, and SE are common terminals (0V) for 1/O signals. (All common terminals
are isolated from each other.) Do not earth (ground) these terminals. Avoid connecting the terminal SD (sink logic) with 5,
the terminal PC (source logic) with 5, and the terminal SE with 5.

* In the sink logic, terminal SD is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG, RT,
MRS, RES, AU, CS) and the pulse train output terminal (FM=1). The open collector circuit is isolated from the internal
control circuit by photocoupler.

« In the source logic, terminal PC is a common terminal for the contact input terminals (STF, STR, STOP, RH, RM, RL, JOG,
RT, MRS, RES, AU, CS). The open collector circuit is isolated from the internal control circuit by photocoupler.

» Terminal 5 is a common terminal for the frequency setting terminals (2, 1 or 4) and the analog output terminals (AM, CA=2).
It should be protected from external noise using a shielded or twisted cable.

» Terminal SE is a common terminal for the open collector output terminals (RUN, SU, OL, IPF, FU). The contact input circuit

is isolated from the internal control circuit by photocoupler.

+*1  Terminal FM is provided in the FM-type inverter.
*2  Terminal CA is provided in the CA-type inverter.

(4) Signal inputs by contactless switches

The contact input terminals of the inverter (STF, STR, STOP, RH, RM, RL, JOG, RT, MRS, RES, AU, CS) can be controlled
using a transistor instead of a contact switch as shown below.

+24\ Inverter

PC
+24V

|
STF, etc !

Inverter
SD
External signal input using transistor External signal input using transistor
(sink logic) (source logic)

2.6.4 Wiring precautions

« Itis recommended to use a cable of 0.75 mm? for the connection to the control circuit terminals.
» The wiring length should be 30 m (200 m for the terminal FM) at the maximum.

» Use two or more parallel micro-signal contacts or twin contacts to prevent contact —~—= —=
faults when using contact inputs since the control circuit input signals are micro- \
currents.
» To suppress EMI, use shielded or twisted cables for the control circuit terminals
and run them away from the main and power circuits (including the 200 V relay Micro signal contacts Twin contacts

sequence circuit). For the cables connected to the control circuit terminals,
connect their shields to the common terminal of the connected control circuit terminal. When connecting an external power
supply to the terminal PC, however, connect the shield of the power supply cable to the negative side of the external power
supply. Do not directly earth (ground) the shield to the enclosure, etc.

» Do not apply a voltage to the contact input terminals (STF, etc.) of the control circuit.

« Always apply a voltage to the fault output terminals (A1, B1, C1, A2, B2, C2) via a relay 