
Item Deta�led spec�f�cat�ons Remarks

Control method

Adjustment Carr�er frequency

Vector control w�th PG (motor to be controlled: �nduct�on motor)
Vector control w�th PG (motor to be controlled: permanent-magnet type synchronous motor) 
Torque vector control (open loop, controlled motor: �nduct�on motor)
V/f control Note 1

Speed
control

Sett�ng: 2 to 16kHz var�able
Note) The carr�er frequency may automat�cally lower depend�ng upon the amb�ent temperature or the 
output current to protect the �nverter.
(The automat�c lower�ng funct�on can be d�sabled.)

Max�mum speed 5 to 120Hz (4 poles: 150 3600r/m�n) conveted to �nverter output-frequency

Control range 0 to 120Hz (4 poles: 0 to 3600r/m�n) conveted to �nverter output-frequency

Control response 100Hz(Max)

(For vector
control w�th
PG)Control accuracy

Sett�ng resolut�on

Analog sett�ng: ±0.2% or less of the max. speed (25±10°C) (77 ±18 °F)
Mult�-speed sett�ng/commun�cat�on sett�ng: ±0.01% or less of the max�mum speed (-10 to +45°C) (14 
to 113 °F)

Control
funct�on

Analog sett�ng: 1/1000 of the max�mum speed
Mult�-speed sett�ng: 0.01Hz(99.99Hz or less �n �nverter output-frequency convers�on), 0.1Hz(100.0
120.0Hz)
Commun�cat�on : 0.01Hz at 1/20000 of the max�mum. speed or �nverter output-frequency convers�on 
(f�xed)

Operat�on
External s�gnal (d�g�tal �nput): Forward operat�on/stop command, reverse run/stop command, free run 
command, external alarm, error reset, etc.

Speed sett�ng

S-curve accelerat�on/
decelerat�on sett�ng

Mult�-speed reference : Comb�nat�on of 3 external s�gnals (d�g�tal �nput) (8 stages) 
Analog s�gnal :0 ±10 V
Commun�cat�on: USB Note 2 , RS485

Sequence Funct�on

Ind�v�dual sett�ng of each po�nt such as start, accelerat�on complet�on, decelerat�on start and stop (10 
stages)
Sett�ng range :0 50%

Control funct�on

Forced stop, S-curve range/accelerat�on/decelerat�on t�me/mult�-stage speed command s�multaneous 
sett�ng, operat�on command match t�mer, mult�-stage speed command match t�mer, d�g�tal �nput log�c 
�nvers�on, d�g�tal output log�c �nvers�on, soft start at start, stop frequency cont�nuat�on,
accelerat�on/decelerat�on calculat�on funct�on cancel

Speed controller feedforward compensat�on, v�brat�on suppress�on observer, speed controller 
parameter sw�tch�ng motor constant tun�ng, custom�zat�on log�c, etc.

Torque control
Analog sett�ng :0 ±10 V 
Commun�cat�on: RS485

Torque b�as
Analog sett�ng :0 ±10 V
D�g�tal : Comb�nat�on of two external s�gnals (d�g�tal �nput) (3 levels)

Ded�cated funct�on
Password, unbalanced load compensat�on, creep press operat�on, battery operat�on, handshake 
funct�on

Funct�ons for 
Permanent Magnet 
Synchronous Motors

Magnet�c pole pos�t�on offset tun�ng

Note 1 For test operation, such as feedback check of the encoder.  Do not use with elevator control.
Note 2 Only during test run via "FRENIC Loader"



Item Deta�led spec�f�cat�ons
Symbol
Note 1

Alarm output
Note 2

Protect�on
funct�on

Overcurrent protect�on
Stops the �nverter to protect �t from overcurrent 
caused by an overload.

Dur�ng accelerat�on 0C1 ○

Short c�rcu�t protect�on
Stops �f the �nverter detects an overcurrent due to 
a short c�rcu�t �n the output c�rcu�t.

Dur�ng decelerat�on 0C2 ○

Ground fault protect�on

In constant speedStops �f the �nverter detects an overcurrent due to 
a short c�rcu�t �n the output c�rcu�t.
It may not be detected at powered �f an �nverter 
output �s under the ground fault status.

0C3 ○

Dur�ng accelerat�on 0U1 ○

Overvoltage protect�on

Dur�ng decelerat�onStops the �nverter �f a DC l�nk bus c�rcu�t 
overvoltage �s detected.
The �nverter cannot be protected �f an excess�vely 
large voltage �s appl�ed by acc�dent.

0U2 ○

In constant
speed(Stopped)

0U3 ○

Undervoltage error LU
Stops the �nverter �f a drop �n DC l�nk bus voltage �s detected.
However, undervoltage detect�on �s canceled dur�ng battery operat�on (alarm 
output �s not performed).

△

Input phase loss detect�on L�n

Stops the �nverter �f �nput phase loss or �nput phase voltage unbalance �s 
detected.
The �nput phase loss protect�on may not work under l�ght load or w�th DC 
reactor. It does not occur �n the s�ngle-phase �nput type.

△

Output phase loss
detect�on

Stops the �nverter �f �nverter output phase loss �s detected dur�ng operat�on. 0PL ○

Overheat protect�on

Stops the �nverter �f a cool�ng fan fault, or cool�ng f�n overheat�ng when an 
overload occurs �s detected.

0H1 ○

Stops the �nverter �f a cool�ng fan fault, or �nverter un�t �nternal overheat�ng 
when an overload occurs �s detected.

0H3 ○

External alarm �nput Stops the �nverter and d�splays an error �f a d�g�tal �nput s�gnal (THR) �s �nput. 0H2 ○

Inverterover
load protect�on

Stops the �nverter �f overheat�ng �s detected by calculat�ng the IGBT �nternal 
temperature from the output current and detected �nternal temperature.

0LU ○

Electron�c thermal 0L1 ○

The �nverter �s stopped by the sett�ng of the electron�c thermal funct�on to 
protect the motor.
Protects general-purpose motor and �nverter motor �n the whole frequency 
range.
Operat�on level and thermal t�me constant can be set.

Memory error
When the power �s turned ON, a data check �s performed when wr�t�ng data, 
and an error �s d�splayed �f a memory error �s detected.

Er1 ○

CPU error
Stops the �nverter and d�splays an error �f a CPU error �s detected due to 
no�se, etc.

Er3 ○

Term�nal block PCBa 
Commun�cat�on error

Er4
Detects commun�cat�on error, etc. w�th the standard term�nal block PCBa and 
stops the �nverter.

○

Comb�nat�on error
Detects �ncons�stenc�es between the control method (F42) and encoder 
select�on (L01), etc., and shuts down the dr�ve.

Er5 ○

Operat�on Error Er6

If the brake check [BRKE] �nput does not correspond to the brake control
[BRKS] state, the �nverter �s stopped.
When the same speed sett�ng �s ass�gned �n the speed select�on (L11 to L18) 
of mult�-speed, the �nverter �s stopped, etc.

○

Tun�ng Error
Stops the �nverter and d�splays an error �f tun�ng fa�lure or �nterrupt�on �s 
detected dur�ng motor constant tun�ng, or �f the tun�ng result �s a defect.

Er7 ○



Item Deta�led spec�f�cat�ons
Symbol
Note 1

Alarm
output
Note 2

Protect�on
funct�on

RS485 
commun�cat�on error

Er8
When the connect�on port of the touch panel �s connected to the network by 
RS485 commun�cat�on and a commun�cat�on error �s detected, the �nverter �s 
stopped and an error �s d�splayed.

○

Data sav�ng error dur�ng 
undervoltage

Stops the �nverter and d�splays an error �f unable to successfully save data when 
undervoltage protect�on �s tr�ggered.

ErF ○

Hardware error
Stops the �nverter and d�splays an error �f an �nverter �nternal hardware fault �s 
detected.

ErH ○

STO �nput (EN1, EN2) 
term�nal c�rcu�t fault

Stops the �nverter and d�splays an error �f the �nverter detects an EN1 or EN2 
term�nal c�rcu�t m�smatch.

ECF ○

PG w�re break P9 ○
D�sconnect�on detect�on Note 3  of s�ne wave �nput of s�ne wave encoder and 
ser�al encoder to stop the �nverter, etc.

Over-speed protect�on
Stops the �nverter �f the motor speed reaches 120% or more of the max�mum 
speed.

O5 ○

Speed m�smatch or 
excess�ve speed 
dev�at�on

Stops the �nverter and d�splays an error �f an excess�ve dev�at�on appears 
between the reference speed and detected/est�mated speed.

ErE ○

Charg�ng c�rcu�t fault
Stops the �nverter and d�splays an error �f an �nverter charg�ng c�rcu�t error �s 
detected.

PbF ○

Over torque current
Stops the �nverter when the torque-current command has exceeded the set-level 
(E34) and elapsed the set-t�me (E35).

OT ○

Brak�ng trans�stor fault Stops the �nverter and d�splays an error �f a brak�ng trans�stor error �s detected. dbA ○

Integrated alarm output

When the �nverter stops w�th an alarm, an �ntegrated alarm �s output at the relay 
contact or trans�stor output.
<Alarm reset>
Resets the alarm stop state by a d�g�tal �nput s�gnal (RST) or a command through 
commun�cat�on.

○

Retry Even �f a protect�ve funct�on subject to a retry �s tr�ggered, an attempt �s made to 
automat�cally cancel the tr�p cond�t�on up to the number of set t�mes to resume 
operat�on w�thout outputt�ng an �ntegrated alarm.
(The number of retr�es and the wa�t t�me before resett�ng can be set.)

Surge protect�on
Th�s funct�on protects the �nverter from a surge voltage between ma�n c�rcu�t 
power l�nes and the ground.



Item Deta�led spec�f�cat�ons

Operat�ng
env�ronment

Installat�on locat�on Indoors

Amb�ent
temperature

Amb�ent hum�d�ty

-10 to +55°C [14 to 131 °F] (current derat�ng necessary �n +50 to +55 °C [122 to 131 °F] range) 
Hor�zontal close mount�ng (22kW or less):-10 to +40°C [14 to 104 °F]

5 to 95%RH (non-condens�ng)

Atmosphere

Alt�tude

The �nverter must not be exposed to dust, d�rect sunl�ght, corros�ve or flammable gases, o�l m�st, vapor, water drops 
or v�brat�on. (Pollut�on degree 2 (IEC60664-1))
The atmosphere must conta�n only a low level of salt. (0.01 mg/cm2 or less per year)
There should be no condensat�on due to sudden temperature changes.

1000 m (3300 ft) or lower
If used �n a locat�on w�th alt�tude of 1000 m (3300 ft) or h�gher, do so after reduc�ng the output current as shown �n the 
follow�ng table.

V�brat�on

Storage
env�ronment

Storage
temperature (Note
1)

-25 to +70°C (dur�ng transport) (-13 to +158°F)

Places not subjected to condensat�on or freez�ng due to 
sudden temperature changes

-25 to +65°C (dur�ng temporary storage) (-13 to
+149°F)

-10 to +35°C (dur�ng long-term storage) (14 to
+95°F)

Relat�ve hum�d�ty
(Note 2)

Dur�ng temporary storage: 5 to 95% RH (there 
should no condensat�on)
Dur�ng long-term storage: 5 to 70% RH

Atmosphere

Atmospher�c

The �nverter must not be exposed to dust, d�rect sunl�ght, corros�ve or flammable gases, o�l m�st, vapor, water drops 
or v�brat�on.
The atmosphere must conta�n only a low level of salt. (0.01 mg/cm2 or less per year)

pressure
86 to 106 kPa (dur�ng storage) 
70 to 106 kPa (dur�ng transport)



Class Symbol Term�nal name Explanat�on Remarks

Ma�n
c�rcu�t

L1/R,L2/S,L3/T
Ma�n power
supply �nput
term�nals

Connect a three-phase power supply. (3-phase models only)

Connect a s�ngle-phase power supply. (s�ngle-phase models only)

R0, T0
Aux�l�ary control
power �nput
term�nals

U, V, W

FRN0076LM3S-2□ 
FRN0090LM3S-2□ 
FRN0031LM3S-4□ 
FRN0039LM3S-4□

Inverter output
term�nals

There �s normally no need to use these term�nals.
If w�sh�ng to reta�n the �ntegrated alarm s�gnal �ssued �f the protect�ve 
funct�on �s tr�ggered even when the �nverter ma�n power supply �s cut off, or 
to constantly d�splay the keypad, connect control power aux�l�ary �nput 
term�nals to a power supply.
If connect�ng a PWM converter, do not connect the power supply d�rectly to 
the �nverter control power aux�l�ary �nput term�nals (R0, T0).

Connect three-phase motor term�nals U, V, and W to match the phase sequence.

DC reactor
P1, P + connect�on

term�nals
Connect a DC reactor (DCR) (opt�on) for power-factor �mprovement.

DC l�nk bus
connect�on
term�nals

P + , N -
Connect brak�ng un�t term�nals P(+) and N(-). Furthermore, DC l�nk bus c�rcu�t of other �nverters and PWM 
converters can be connected.

Brak�ng res�stor
P + , DB connect�on

term�nals
Connect term�nals P(+) and DB of the �nverter to brak�ng res�stor term�nals (opt�on).

G
Inverter
ground�ng
term�nal

Th�s �s a ground�ng term�nal for the �nverter chass�s (case). Be sure to ground ground�ng term�nals to ensure 
safety, and as a no�se countermeasure.



Class Symbol Term�nal name Funct�on

Analog �nput

[12] Analog Set voltage �nput

(1) Spec�fy the frequency based on the external voltage �nput.

(2) Torque current command value and torque b�as command other than speed sett�ng 
by analog �nput It can be ass�gned and used.
(3) Hardware Spec�f�cat�ons

[11]

Note Input �mpedance: 22(kΩ)
Note: The max�mum �nput �s ±15 VDC, but �s handled as ±10 VDC for voltages greater 
than ±10 VDC."

Analog Common
Th�s �s a common term�nal of the analog �nput s�gnal (term�nal [12]). 
Th�s term�nal �s �solated from term�nals [CM] and [CMY].

D�g�tal �nput

[X1] D�g�tal Input 1

[X2] D�g�tal Input 2

[X3]

(1) Var�ous s�gnals (free-run command, external alarm, mult�-speed select�on, etc.) can 
be set for term�nals E01 to E07,E98,E99 can be set.
(2) The �nput mode and SINK/SOURCE can be sw�tched us�ng SW1.
(3) The operat�ng mode between each d�g�tal �nput term�nal and term�nal [CM] can be 
sw�tched to "ON when shorted (act�ve ON)" or "OFF when shorted (act�ve OFF)".

D�g�tal Input 3

[X4] D�g�tal Input 4

[X5] D�g�tal Input 5

[X6] D�g�tal Input 6

[X7] D�g�tal Input 7

[FWD]
Forward operat�on Stop 
command Input

[REV]
Reverse operat�on Stop 
command Input

[EN1]
[EN2]

Enable Input

(1) By open�ng the c�rcu�t between term�nals [EN1] and [PLC], or between term�nals 
[EN2] and [PLC], �nverter output trans�stor operat�on �s stopped by the IEC/EN 61800-
5-2-compl�ant STO safety stop funct�on.

[PLC]

(2) The �nput mode for term�nals [EN1] and [EN2] �s f�xed at SOURCE mode.
(3)When th�s funct�on �s not used, short c�rcu�t between term�nals [EN1]-[EN2]-[PLC].

ProgrammableController S�gnal 
power

[CM] D�g�tal Common

(1) Connect the output s�gnal power supply for the programmable controller.
(Rated voltage +24 VDC (power supply voltage fluctuat�on range: +20.4 to +27 VDC), 
max�mum 100 mA DC)
(2) The term�nal can also be used as the power supply for loads connected to trans�stor 
outputs.

Th�s �s a common term�nal for d�g�tal �nput s�gnals. 
The term�nal �s �nsulated from term�nals [11] and [CMY]



Class Symbol Term�nal name Funct�on

Trans�stor
output

[Y1] Trans�stor output 1

[Y2] Trans�stor output 2

[Y3]

(1) Var�ous s�gnals (runn�ng s�gnals, frequency arr�val s�gnals, overload early warn�ng 
s�gnals, etc.) set w�th funct�on codes E20 to E22 can be output.
(2) The operat�ng mode between trans�stor output term�nals [Y1],[Y2],[Y3] and term�nal 
[CMY] can be sw�tched to "ON when s�gnal output (act�ve ON)" or "OFF when s�gnal 
output (act�ve OFF)".

Trans�stor output 3

[CMY] Trans�stor output common
Th�s �s a common term�nal for d�g�tal �nput s�gnals. 
The term�nal �s �nsulated from term�nals [11] and [CMY].

Contact output

[Y5A]
[Y5C]

General contact output

[30A]
[30B]

[Y1][Y2][Y3].
(3) It �s poss�ble to sw�tch between a "short c�rcu�t between term�nals [Y5A] and [Y5C] 
when an ON s�gnal �s output (exc�tat�on: act�ve ON)" or an "open c�rcu�t between 
term�nals [Y5A] and [Y5C] when an ON s�gnal �s output (non-exc�tat�on: act�ve OFF)".

(1) As a general contact output, var�ous types of s�gnals s�m�lar to the term�nal [Y1] to 
[Y3] can be selected and output.
Contact capac�ty: 250 VAC 0.3 A cosφ = 0.3, 48 VDC 0.5 A
(2) The funct�on code E24 selects and outputs a s�gnal s�m�lar to that of the term�nal

[30C]
Integrated alarm output

Commun�cat�on

RJ-45
Connector
Keypad
(Opt�on only
global model)

RS-485 commun�cat�on Port 1 
(Keypad for connect�on)

(1) When the �nverter stops w�th an alarm, an �ntegrated alarm �s output at the relay 
contact (1C).
Contact capac�ty: 250 VAC 0.3 A cosφ = 0.3, 48 VDC 0.5 A
(2) The same s�gnals as those of term�nals [Y1] to [Y3] can be selected and output.
(3) It �s poss�ble to sw�tch between a "short c�rcu�t between term�nals [30A] and [30C] 
when an ON s�gnal �s output (exc�tat�on: act�ve ON)" or an "open c�rcu�t between 
term�nals [30A] and [30C] when an ON s�gnal �s output (non-exc�tat�on: act�ve OFF)".

RS-485 commun�cat�on after d�sconnect�ng the keypad. 
Protocols can be selected from the follow�ng.

(1) Th�s �s used as a connector for connect�ng the keypad(opt�on only global model). 
The keypad power �s suppl�ed from the �nverter v�a an extens�on cable for remote 
operat�on. To connect the keypad remotely, the keypad relay adapter CBAD-CP �s 
requ�red separately.
(2) Th�s �s used to connect a personal computer or programmable controller, etc. by

USB
Connector

USB port

- Ded�cated keypad protocol (automat�cally selected)
- Modbus RTU, ded�cated Fuj� �nverter protocols
- Start-stop synchron�zat�on, half-duplex method
- Max. commun�cat�on d�stance: 20 m
(when us�ng RS-485 commun�cat�on: 500 m)
- Max. commun�cat�on speed: 115.2 kbps Note
Note: The commun�cat�on speed when the eng�neer�ng PC tool "FRENIC Loader 4" �s 
connected �s automat�cally adjusted.

Th�s �s a USB connector (m�n�B spec�f�cat�on) for connect�ng to a personal computer. 
Funct�on codes can be ed�ted, transferred, or ver�f�ed, an �nverter test run can be 
carr�ed out, and all states can be mon�tored us�ng the eng�neer�ng PC tool "FRENIC 
Loader 4".
It �s poss�ble to ed�t, transfer, and ver�fy the funct�on code of "FRENIC Loader" w�th 
USB bus power.



Class Symbol Term�nal name Funct�on

Encoder Note
1

[PO] Power supply for encoder
Power supply term�nal for the encoder.

[CM] D�g�tal Common
Common term�nal for encoder power supply.
Th�s term�nal �s �solated from term�nals [11] and [CMY].

[PA+] [PA-] A phase �nput

A-phase �nput term�nal for encoder.
The frequency changes accord�ng to the motor speed.

[PB+] [PB-] B phase �nput

B-phase �nput term�nal for encoder.
The frequency changes accord�ng to the motor speed.

[PB+] [PB-] B phase �nput

B-phase �nput term�nal for encoder.
The frequency changes accord�ng to the motor speed.

[PC+] [PC-] C phase �nput

C-phase �nput term�nal for encoder.
The frequency changes accord�ng to the motor speed.

[PD+] [PD-] D phase �nput

D-phase �nput term�nal for encoder.
The frequency changes accord�ng to the motor speed.

[CK+] [CK-]
Commun�cat�on clock for 
encoder

Clock output term�nal for EnDat2.1 and B�SS protocol.

[DT+] [DT-] Commun�cat�on data for encoder Commun�cat�on data I/O term�nal �s supported for EnDat2.1 and B�SS protocol.

[SD] ― Do not connect to the sh�eld cable of the encoder.

[PAO]
[PBO]

A/B phase Pulse output

These term�nals output the same frequency as A/B phase �nput.

[CM] D�g�tal Common
Common term�nal for pulse output.
Th�s term�nal �s �solated from term�nals [11] and [CMY].


