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1 Mechanical Installation

1.1 Visual Check
After unpacking the frequency converter, perform a thorough visual check.
Check the following:
● Has the right device been supplied?
● Is the device damaged?
● Check the case for transport damage such as scratches, cracks or dents.

If you find any deviation from one of the above points, please contact your
Bosch Rexroth sales partner.

1.2 Ambient Conditions
If it is to function perfectly, the frequency converter must be installed in an envi-
ronment matching the data provided below.

Ambient temperature -10 °C ~ +50 °C①

Maximum altitude
Up to 1,000 m (No derating)
1,000 ~ 4,000 m (1 % / 100 m)

Relative humidity < 90 %
Degrees of protection IP 20 (Mounting on the metal wall in control cabinet)
①: Refer to "10.3: Derating of Electrical Data" in the Operating Instructions.
Tab. 1-1:   Ambient conditions
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1.3 Installation Conditions
Depending on rating, the frequency converters are available in different frames.
For perfect heat dissipation, the minimum installation spacing above and below
the devices shown in the drawing must be observed.

Fig. 1-1:   Installation conditions

● The frequency converter shown above is Frame 1 to Frame 3. The
minimum installation spacing stated applies to Frame 1 to Frame
4.

● The frequency converter must be vertically installed.
● If one frequency converter is arranged above another, make sure

the upper limit of air temperature into the inlet is not exceeded
(see chapter 1.2  "Ambient Conditions" on page 1). A baffle plate
is recommended between the frequency converters to prevent
the rising hot air being drawn into the upper frequency converter
if the upper limit of air temperature is exceeded.
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1.4 Dimensions
Fr

am
e EFC 3600

model①

Dimensions [mm]

Sc
re

w
siz

e②
③

Ne
t

we
igh

t [
kg

]

B b H h h1 Ød D T t

1 0K40-1P2 90 80 135 125 146 4.5 113 105 5 M4 0.96

2
0K40-3P4

95 85 145 135 156 4.5 128 120 5 M4
1.18

0K75-1P2 1.24
0K75-3P4 1.26

3
1K50-1P2

95 85 185 175 196 4.5 133 125 5 M4
1.61

1K50-3P4 1.52

4
2K20-1P2

120 110 210 200 221 4.5 138 130 5 M4
2.35

2K20-3P4 2.25
4K00-3P4 2.36

Tab. 1-2:   EFC 3600 dimensions

①: The complete type code for frequency converter is: EFC3600-
xKxx-xPx-xDA-7P-NNNN, for details please see "17.3 Appendix 3:
Type Coding" in the Operating Instructions.
②: 2 screws are needed for mounting of EFC 3600 frame 1, 2 and 3.
③: 4 screws are needed for mounting of EFC 3600 frame 4.
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Fig. 1-2:   Frame 1, 2, 3
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Fig. 1-3:   Frame 4

EFC 3600 Bosch Rexroth AG
Mechanical Installation

DOK-RCON03-EFC-3600***-IN02-EN-P 5/35



2 Electric Installation

2.1 Cable Specifications

2.1.1 Power Connection
Depending on rating, the frequency converters are available in different sizes.
For the device to function perfectly, flexible cables with corresponding wire end
sleeves must be used during the electric installation. The fuses, cable cross-sec-
tions and tightening torques required for the mounting screws are listed below.

M
od

el

Input side Output side Screw torque
for power

cable terminals
[Nm / lb-in]
(screw size)

PE

No
m

in
al 

cu
rre

nt
of

 Fu
se

 [A
]

Ca
bl

e s
ize

[m
m

2  / 
AW

G]

Ca
bl

e s
ize

[m
m

2  / 
AW

G]

Ca
bl

e s
ize

[m
m

2  / 
AW

G]

To
rq

ue
[N

m
 / 

lb
-in

]
(s

cr
ew

 si
ze

)

1-phase 200 VAC class
0K40 10 2.0 / 14 2.0 / 14 0.8 / 7 (M3) 6 / 8 0.8 / 7 (M3)
0K75 16 2.0 / 14 2.0 / 14 0.8 / 7 (M3) 6 / 8 0.8 / 7 (M3)
1K50 20 3.5 / 12 2.0 / 14 0.8 / 7 (M3) 6 / 8 0.8 / 7 (M3)
2K20 25 5.3 / 10 3.5 / 12 1.2 / 10 (M4) 6 / 8 0.8 / 7 (M3)

3-phase 400 VAC class
0K40 6 2.0 / 14 2.0 / 14 0.8 / 7 (M3) 6 / 8 0.8 / 7 (M3)
0K75 10 2.0 / 14 2.0 / 14 0.8 / 7 (M3) 6 / 8 0.8 / 7 (M3)
1K50 10 2.0 / 14 2.0 / 14 0.8 / 7 (M3) 10 / 8 0.8 / 7 (M3)
2K20 16 2.0 / 14 2.0 / 14 1.2 / 10 (M4) 10 / 8 0.8 / 7 (M3)
4K00 20 2.0 / 14 2.0 / 14 1.2 / 10 (M4) 10 / 8 0.8 / 7 (M3)

Tab. 2-1:   Fuse and cable dimensions

1. The cable dimensions for inputs and outputs are based on sup-
ply voltages of 1P 200 VAC / 3P 380 VAC.

2. For wiring, please use clamp terminals which have passed UL
certification.

3. Please use wires of 75 ℃ and above.

Bosch Rexroth AG
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2.1.2 Signal Connection
The following requirements are applicable to the signal connection wiring:
● flexible cables with wire end sleeves
● cable cross-section: 0.2 ~ 1.5 mm2

● cable length: max. 20 m
● analog inputs ±10 V, Vr1, +I and GND: use shielded cables
● analog inputs +I and GND: to eliminate interference from external influences,

connect +I and GND on the transducer with a 22 nF capacitor (50 V) and run
the signal cable two or three times through a ferrite ring.
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2.1.3 Overview of Electric Connections

Fig. 2-1:   Block diagram

● It is recommended to use shielded cable to connect the motor.
● The communication interface shown in the figure above is RJ11

for ModBus communication; for PROFIBUS communication inter-
face DB9, see "13.2: PROFIBUS Protocol" in the Operating In-
structions.
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2.2 Power Terminals
The table below describes the symbols on the frequency converter's power con-
nection terminals and their function.

Terminal Description
1-phase AC 200 V class

L1, L2 Mains power supply inputs
U, V, W Frequency converter outputs (to be connected to the motor)
B Reserved terminal for external brake resistor
(+) DC positive bus output

Input PE (located at bottom left of the heat sink)

Grounding (located at bottom right of the heat sink)
3-phase AC 400 V class

L1, L2, L3 Mains power supply inputs
U, V, W Frequency converter outputs (to be connected to the motor)
B Reserved terminal for external brake resistor
(+) DC positive bus output

Input PE (located at bottom left of the heat sink)

Grounding (located at bottom right of the heat sink)

Tab. 2-2:   Main circuit terminals description

Do not use terminal L3 for 1P 200 VAC class models!

Depending on size, the position and sequence of the power terminals on the in-
dividual frequency converter may differ. Refer to the graphics below for the ex-
act connection terminal position and order.

Fig. 2-2:   Power terminals (1x200 VAC)

Fig. 2-3:   Power terminals (3x400 VAC)
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2.3 Interface Connection for Signals

2.3.1 NPN/PNP Mode Selection

Switch SW

Fig. 2-4:   NPN / PNP wwitch SW for the digital inputs

As shown in the figure above, the factory default setting is NPN.
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2.3.2 Analog Input Terminals (+10 V, Vr1, GND, +I)

Fig. 2-5:   Analog input terminals (+10 V, Vr1, GND,+I)

● For connections of low level analog signals, which are easily affec-
ted by external interference, the wiring length should be as short
as possible (less than 20 m). Shielded cables must be used.

● Incorrect operation may occur due to interference on the analog
signal. In such cases, connect a capacitor and ferrite core at the
output side of the analog signal, as shown above.

EFC 3600 Bosch Rexroth AG
Electric Installation

DOK-RCON03-EFC-3600***-IN02-EN-P 11/35



2.3.3 Control Circuit Terminals

Control circuit terminals figure

Fig. 2-6:   Control circuit terminals

The sequence of the label and the terminals is as indicated by ar-
rows in the above figure.
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Control Circuit Terminals Description

Type Terminal Signal function Description Signal requirement

Di
git

al
in

pu
ts X1 ~ X5

Multiple speed
commands

Activated with “closed”
see parameters E0.01 ~
E0.05, chapter 8.6 in
the Operating Instruc-
tions

24 VDC 8 mA inputs via op-
to-electric couplers

SC Shared connection for
digital signals Isolated from GND

An
alo

g i
np

ut
s

+10 V
Supply voltage for exter-
nal frequency setpoint
value specified

Power supply for speed
commands

+10 V
(Max. current 30 mA)

Vr1

Analog frequency com-
mands

Analog voltage input

Input voltage range:
0 ~ 10 V
Input resistance: 40 kΩ
Resolution: 1/1000

+I Analog current input

Input current range:
4 ~ 20 mA
Input resistance: 499 Ω
Resolution: 1/800

GND Shared connection for
analog signals Isolated from SC –

Earth Shielding terminal – –

Di
git

al 
ou

tp
ut

s OUT1-CME
Open collector
output 1

Programmable digital
output with multiple
functions, see parame-
ter E1.00

Open collector outputs:
DC 30 V, 50 mA

Ta Relay changeover con-
tacts Programmable relay out-

put, see parameter
E1.02

Rated capacity of
contact transmitter:
AC 250 V 3 A
DC 30 V 3 A

Tc

Tb Relay shared contact

An
alo

g
ou

tp
ut

s

Fm1-GND Analog multi-function
output 1

Programmable analog
output with multiple
functions, see parame-
ter E1.30

Output voltage:
0 ~ 10 V
Max. output current:
5 mA

Tab. 2-3:   Control circuit terminals description
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3 Parameter Settings

3.1 Operating Panel
The operating panel is removable and composed of two areas: display and keys.
The display shows mode settings and operation state of the frequency convert-
er. The keys allow the user to program the frequency converter.

Fig. 3-1:   Operating panel
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3.2 Start-up
The diagram below shows the standard start-up procedure for the frequency
converter.
● White boxes: check whether all the work listed has been performed correctly

before beginning the start-up
● Light grey boxes: start-up (described on the following pages)
● Dark grey boxes: to prevent damage, proceed as is described after the start-

up

Fig. 3-2:   Start-up procedure
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3.3 Operating Descriptions

Fig. 3-3:   Operating mode

Fig. 3-4:   Operating example
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3.4 Parameters

3.4.1 Description of Attribute Symbols in Parameter Tables

Parameter attribute Description

RUN/STOP Parameter setting can be modified when the frequency converter is in RUN
or STOP mode.

STOP Parameter setting can only be modified when the frequency converter is in
STOP mode.

mpwd Parameter setting can only be modified when the manufacturer password
protection is disabled.

read only Parameter setting is read-only and can't be modified.

Tab. 3-1:   Description of attribute symbols in parameter tables

● Code: means function / parameter code, written in bx.xx, Ex.xx,
Sx.xx, Hx.xx and dx.xx.

● Value of function / parameter code: written in [bx.xx], [Ex.xx],
[Sx.xx], [Hx.xx], and [dx.xx].

● Default: values that correspond to the factory default upon initiali-
zation at 50 Hz.

● Attrb.: means attribute.
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3.4.2 Quick Start Parameters

Access & motor nameplate parameters

Code Name Setting range Min. unit Default Attri.

b0.02 Access authority set-
ting

0: Basic parameters
1: Standard parameters
2: Extended parameters
3: Advanced parameters
4: Start-up mode

1 0 RUN/STOP

S2.00
Rated motor
frequency

5.00 ~ 400.00 Hz 0.01 Hz 50.00 Hz STOP

S2.01
Rated motor
rotation speed

1 ~ 30,000 rpm 1 rpm Depends
on model STOP

S2.02 Rated motor power 0.1 ~ 1,000.0 kW 0.1 kW Depends
on model STOP

S2.03 Rated motor voltage 0 ~ 480 V 1 V Depends
on model STOP

S2.04 Rated motor current 0.01 ~ 655.00 A 0.01 A Depends
on model STOP

Bosch Rexroth AG
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Start-up parameters

Code Name Setting range Min. unit Default Attri.

b1.30 Starting mode
0: Start directly
1: Braking before start
2: Start with speed capture

1 0 STOP

b1.40 Stopping mode

0: Deceleration to stop
1: Freewheeling to stop
2: Freewheeling under STOP-command,
decelerating under direction changes

1 0 STOP

S0.00 V/F curve mode
0: Linear curve
1: Square curve
2: User-defined multipoint curve

1 0 STOP

S3.35
Stopping with
Stop key

0: Only valid for control with keyboard
1: Valid for all control means

1 1 RUN/
STOP

b1.00
First frequency
setting source

0: Given by panel potentiometer
1: Given by panel digital setting
2: Given by external analog AIV
3: Given by external analog AIC
4: Set by external UP/DOWN terminals
5: Given by communication
6: Given by multi-speed

1 0 STOP

b1.02
First RUN
command
source

0: Inputting commands with panel
1: Inputting commands via external termi-
nals
2: Inputting commands via communica-
tion

1 0 STOP

b1.20 Acceleration time 1 0.1 ~ 6,000.0s 0.1s 5.0s RUN/
STOP

b1.21 Deceleration time 1 0.1 ~ 6,000.0s 0.1s 5.0s RUN/
STOP
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Input / Output terminal functions

Code Name Setting range Min. unit Default Attri.

E0.00
2-wire/3-wire
running control

0: Forward/stop, reverse/stop
1: Forward/reverse, run/stop
2: 3-wire control

1 0 STOP

E0.01 Terminal X1

0 ~ 28

1 0 STOP
E0.02 Terminal X2 1 0 STOP
E0.03 Terminal X3 1 0 STOP
E0.04 Terminal X4 1 0 STOP
E0.05 Terminal X5 1 0 STOP
E1.00 OUT1 output

0 ~ 18
1 1 STOP

E1.02 Relay output 1 1 STOP

E1.30
FM1 analog output
selection

0: Running frequency
1: Set frequency
2: Output current
3: Reserved
4: Output voltage
5: Output power
6: Analog input voltage
7: Analog input current

1 0 RUN/
STOP

E1.31 FM1 channel mode 0: 0 ~ 10 V; 1: 2 ~ 10 V 1 0 RUN/
STOP

E1.32 FM1 gain setting 0.00 ~ 10.00 0.01 1.00 RUN/
STOP

Setting range of E0.01 ~ E0.05 is as below:
0: No action (multiple choices allowed)
1: Multi-speed control terminal 1
2: Multi-speed control terminal 2
3: Multi-speed control terminal 3
4: Reserved
5: Acceleration/deceleration time terminal 1
6: Acceleration/deceleration time terminal 2
7: 3-wire running control
8: Freewheeling to stop enabled
9: Frequency increment UP command
10: Frequency decrement DOWN command
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11: Zeroing of external terminal frequency setting
12: Reserved
13: Stopping DC braking enabled
14: Reserved
15: Simple PLC prohibited
16: Simple PLC paused
17: Reserved
18: Second frequency command source enabled
19: External fault N.O. contact input
20: External fault N.C. contact input
21: External RESET input
22: Second run command source enable
23: Forward (FWD)
24: Reverse (REV)
25: Forward jog
26: Reverse jog
27: Counting input
28: Counting clear
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Fault message and diagnosis

Code Name
Setting
range

Min. unit Default Attri.

E4.20 Last fault type
0 ~ 51

1 0 read only
E4.21 Second last fault type 1 0 read only
E4.22 Third last fault type 1 0 read only

E4.30 Output frequency at latest
fault 0.00 Hz ~ [b1.05] 0.01 Hz 0.00 Hz read only

E4.31 Setting frequency at latest
fault 0.00 Hz ~ [b1.05] 0.01 Hz 0.00 Hz read only

E4.32 Output current at latest fault 0.0 ~ 1000.0 A 0.1 A 0.0 A read only
E4.33 Output voltage at latest fault 0 ~ 1,000 V 1 V 0 V read only
E4.34 DC bus voltage at latest fault 0 ~ 1,000 V 1 V 0 V read only

E4.35 Module temperature at latest
fault – 1 0 read only

b0.05 Parameter initialization

0: No action
1: Restore factory default
2: Remove error record
Note: The value is auto-
matically set to be 0 after
the operation.

1 0 STOP

Setting range of E4.20 ~ E4.22 is as below:
● 0: No error
● 1: OC-1, overcurrent happens at constant speed
● 2: OC-2, overcurrent happens during acceleration
● 3: OC-3, overcurrent happens during deceleration
● 4: OE-1, overvoltage happens at constant speed
● 5: OE-2, overvoltage happens during acceleration
● 6: OE-3, overvoltage happens during deceleration
● 7: OL-1, frequency converter overload
● 8: OL-2, motor overload
● 9: EEP-, read/write EEP error, when read and write EEP/flash, error happens
● 10: SPI-, internal communication error
● 11: E-St, external fault
● 12: RS-, external communication error
● 13: CF, circuit fault, when there is something wrong with current detection
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● 14: Reserved
● 15: Ot, motor over temperature
● 16: CPUd, CPU is disturbed by external signal and program run to illegal ad-

dress
● 17: SC, short circuit of IGBT happens; 18: Reserved
● 19: IPH.L, input phase loss; 20: OPH.L, output phase loss
● 21: OH, frequency converter over temperature; 22: Reserved
● 23: CPUC, I/O board trap error
● 24: CPUE, operating panel trap error
● 25: CE3-, SPI problem between operating panel board and I/O board
● 26: CE4-, internal problem on operating panel
● 27: FFE-, firmware does not match
● 28: PSr-, problem with power supply on the main board
● 31: ESS-, soft start error
● 32: CE5-, internal problem on main board
● 33: UE-1, undervoltage during run
● 34: UH, frequency converter under temperature
● 35: FHE-, manufacturer parameter defect or dismatch to hardware
● 36: CE7-, 15 V power supply error
● 37: dir1, rotation direction error 1
● 38: dir2, rotation direction error 2
● 39: CE8-, communication problem on I/O board (No communication frames

received from I/O board)
● 40: CE0-, communication problem on main board (The communication frames

received from main board are checksum erroneous)
● 41: CE1-, communication problem on operating panel (The communication

frames received from removable panel are checksum erroneous)
● 42: CE2-, communication problem on main board (There is no communication

data from main board received in general)
● 43: CE6-, communication problem on removable board (There is no communi-

cation data from removable received in general)
● 44: CE9-, firmware version error
● 45: EEPr, EEPROM error on operating panel
● 47: OE-4, overvoltage during stop
● 50: t-Er, motor parameter identification error
● 51: SEr-, service data handling error (the main board does not receive the an-

swer after the retry limit)
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4 Fault Indication
Error
code Error name Possible reason Solution

OC-1

ov
er

 cu
rre

nt
 at

 co
ns

ta
nt

sp
ee

d

Sudden change in run mode Reduce occurrence and scale of sudden
change

Low mains voltage Check the input power supply
Motor power and frequency con-
verter power do not match

Motor power has to match with frequen-
cy converter power

Too large inertia or load Check motor power, converter power,
load

The motor cable is too long
● Decrease the carrier frequency
● Select a frequency converter of larg-

er power

Excessive torque compensation
● Check the amount of voltage boost
● Reduce the amount of voltage boost

until the current decreases

OC-2

ov
er

cu
rre

nt
 d

ur
in

g a
cc

ele
ra

tio
n

The acceleration time is too short Increase the acceleration time
Too large start frequency Reduce the start frequency
Too large load rotation inertia, too
large impact load

Increase the acceleration time, reduce
sudden load change

Running command applied while
motor is coasting

Restart after motor stop, or start with
tracing speed ([b1.30]=2)

Improper V/F curve setting Adjust V/F curve
Motor power and frequency con-
verter power do not match

Motor power has to match with frequen-
cy converter power

Excessive torque compensation
● Check the amount of voltage boost
● Reduce the amount of voltage boost

until the current decreases
Improper motor parameter setting Set correct motor parameters

OC-3

ov
er

cu
rre

nt
 d

ur
in

g
de

ce
ler

at
io

n

The deceleration time is too short Increase the deceleration time
Too large load rotation inertia Use suitable brake component
Motor power and frequency con-
verter power do not match

Motor power has to match with frequen-
cy converter power

Over excitation Reduce [b1.45]
Improper motor parameter setting Set correct motor parameters
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Error
code Error name Possible reason Solution

OE-1

ov
er

vo
lta

ge
 at

co
ns

ta
nt

 sp
ee

d Surge voltage from power supply Check the input power supply
Motor to earth short circuit causes
DC bus capacitors overcharged Check the motor connection

Too large load rotation inertia Use suitable brake component

Noise interference Check the wiring of control circuit, main
circuit and grounding

OE-2

ov
er

vo
lta

ge
 d

ur
in

g
ac

ce
ler

at
io

n

Surge voltage from power supply Check the input power supply
Motor to earth short circuit causes
DC bus capacitors overcharged Check the motor connection

Direct start during motor running Restart after motor stop, or start with
tracing speed (b1.30)

Too short acceleration time Increase the acceleration time (b1.20)
or use S-curve (b1.22~b1.24)

OE-3

ov
er

vo
lta

ge
 d

ur
in

g d
ec

ele
ra

tio
n

Surge voltage from power supply Check the input power supply
Motor to earth short circuit causes
DC bus capacitors overcharged Check the motor connection

Too large load rotation inertia Use suitable brake component

Too short deceleration time

● Increase the deceleration time
(b1.21)

● Use a brake resistor or a dynamic
brake resistor unit

● Enable stall overvoltage prevention
during deceleration ([E4.01]=1)

Incorrect wiring of brake resistor Check the wiring
The brake chopper is damaged Contact with service
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Error
code Error name Possible reason Solution

OL-1

fre
qu

en
cy

 co
nv

er
te

r o
ve

rlo
ad

Long time over load Reduce over load time, reduce load

Too large proportion of V/F curve Adjust V/F proportion and torque in-
crease settings

Motor power and frequency con-
verter power do not match

Motor power has to match with frequen-
cy converter power

Overload happens in case of lower
speed

● Reduce the load in case of lower
speed

● Lower the carrier frequency (b0.21)
● Increase the frequency converter ca-

pacity

Too large load, too short accelera-
tion/deceleration time or cycle

● Adjust the load, acceleration/decel-
eration time or cycle

● Increase the frequency converter ca-
pacity

Low mains voltage Check the input power supply
Too much torque boost setting Decrease the value of S0.21

OL-2

m
ot

or
 ov

er
lo

ad

Motor locked Prevent motor lock

Normal motor runs long time with
large load at low speed

● Increase frequency converter output
frequency (b1.04 or potentiometer)

● Reduce load
● Use variable frequency motor or set

zero speed load (E4.05) to a higher
value

● Set correct thermal motor time con-
stant (S2.23)

Low mains voltage Check the input power supply

Too large proportion of V/F curve Adjust V/F proportion and torque in-
creases

Too large sudden load change Check load

Wrong input of motor rated current Set correct motor rated current to
S2.04

Multiple motors are running under
same frequency converter

Do not connect more than one motor to
the frequency converter

Over excitation Reduce [b1.45]

Wrong motor overload curve at low
speed

Set parameters S2.23, E4.04 and
E4.05 correctly according to motor ac-
tual situations
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Error
code Error name Possible reason Solution

EEP-
fla

sh
 re

ad
/

wr
ite

 er
ro

r
Flash memory in a bad condition

Try to backup the data from the ope-
rating panel, and then contact with serv-
ice

SPI- SP
I

co
m

m
un

ica
tio

n
pr

ob
lem

EMC problem on the main board
Check the wiring of control circuit, main
circuit and grounding to find out the
source of interference

Internal error on I/O board Remove the EMC problem, if it happens
again, contact with service

E-St

ex
te

rn
al 

fa
ul

t

External fault caused by input sig-
nals via external terminals

Check external terminal status, check
respective reason to fault

Wrong wiring/ setting of multi-
function external terminals

Ensure the right external signals have
been connected correctly to the right
multi-function external terminals which
are assigned for external fault input
([E0.01]~[E0.05]=19, 20)

Converter stop caused by E-Stop
active command via ModBus com-
munication

Check the stop command via ModBus
communication (0X0088: stop accord-
ing to parameter setting; 0X0090: E-
stop active).If converter receives
0X0090 , E-St will be displayed

RS-

ex
te

rn
al

co
m

m
un

ica
tio

n
er

ro
r

Device connection problem Check device communication connec-
tion

Improper baud rate setting Set proper baud rate

CF

cir
cu

it 
fa

ul
t

(fr
om

 cu
rre

nt
de

te
ct

io
n)

The offset is out of range due to
EMC or defect of current detection

Remove the EMC problem; if it happens
again, contact with service

Ot

m
ot

or
 ov

er
te

m
pe

ra
tu

re

Motor over heat
● Provide a better cooling condition
● Check the load

Temperature sensor defect Replace the motor

Improper protection level
Different motor with different maximum
temperature, configure the external di-
vision circuit and choose protection lev-
el (S2.22)

CPUd

m
ain

 b
oa

rd
CP

U 
tra

p
er

ro
r

CPU is disturbed by external noise
and program run to illegal address

Check the wiring of control circuit, main
circuit and grounding to find out the
source of interference

Improper parameters setting Set [b0.05] = 1 for parameters initiali-
zation
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Error
code Error name Possible reason Solution

SC

sh
or

t c
irc

ui
t

of
 IG

BT
External short circuit of motor
phase-phase Check the motor

Earth surge Remove the short circuit and check the
motor

Internal fault of IGBT Contact with service

IPH.L

in
pu

t p
ha

se
 lo

ss
(fo

r 3
p 

fre
qu

en
cy

 co
nv

er
te

r) Abnormal, omitted or broken con-
nection of frequency converter
power supply

Follow operating procedures to check
power supply connections, remove
omitted or broken connection

Broken fuse Check fuse
Imbalance in the three phases of
input power supply

Check if the imbalance situation ex-
ceeds requirements

Main circuit capacitor deteriora-
tion Contact with service

OPH.L

ou
tp

ut
ph

as
e l

os
s Abnormal, omitted or broken con-

nection of frequency converter
outputs

Check the connections of frequency
converter outputs, remove omitted or
broken connections

Imbalance in the three phases of
outputs Check the motor

OH

fre
qu

en
cy

 co
nv

er
te

r
ov

er
 te

m
pe

ra
tu

re

Frequency converter (heat sink)
temperature is higher than max. al-
lowable temperature 85°C

● Reduce ambient temperature, im-
prove ventilation and heat dissipa-
tion; clear dust, cotton wadding in
air ducts; check fan and its power
supply connection (if available)

● Reduce the load if it is too heavy
● Reduce the carrier frequency

(b0.21)
Temperature detection circuit fault Contact with service

CPUC

I/O
 b

oa
rd

tra
p 

er
ro

r

Fatal error with CPU on I/O board

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● If it happens again, contact with
service

CPUE

op
er

at
in

g
pa

ne
l t

ra
p 

er
ro

r

Fatal error with CPU on operating
panel

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● If it happens again, contact with
service
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Error
code Error name Possible reason Solution

CE3-

SP
I p

ro
bl

em
be

tw
ee

n o
pe

ra
tin

g
pa

ne
l b

oa
rd

 an
d 

I/O
 b

oa
rd

Problem with operating panel

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● If it happens again, replace the ope-
rating panel or contact with service

CE4-

in
te

rn
al 

pr
ob

lem
on

 op
er

at
in

g p
an

el

Problem with operating panel

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● If it happens again, replace the ope-
rating panel or contact with service

FFE-

fir
m

wa
re

 d
oe

s
no

t m
at

ch

Operating panel may be placed to
the frequency converter with old-
er/newer firmware

Contact with service

I/O board may be removed to an-
other device Contact with service

PSr-

pr
ob

lem
 w

ith
po

we
r s

up
pl

y o
n

th
e m

ain
 b

oa
rd

10 V overload on I/O board Remove the overload
EMC problems at customer I/O in-
terface

Remove the environmental interference
or EMI

Internal problem

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● Contact with service

EEPr

EE
PR

OM
 er

ro
r o

n
op

er
at

in
g p

an
el Power failure while write / read Parameter initialization

Error happens at normal power on,
means problem with operating
panel

Replace the operating panel

Panel firmware version does not
match with that of the main board Contact with service

ESS-

so
ft 

st
ar

t e
rro

r

Soft start resistor value has been
changed due to over temperature Contact with service

Mains input is unstable Check the input power supply
Mains input is weak Increase the power capacity
Input phase loss occurs during
start up (3 phase) Remove the input phase loss

Main circuit capacitor deteriora-
tion Contact with service
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Error
code Error name Possible reason Solution

CE5-

in
te

rn
al

pr
ob

lem
 on

m
ain

 b
oa

rd
Problem with CPU on main board

● Check the wiring
● If it fails again, contact with service

UE-1

un
de

rv
ol

ta
ge

du
rin

g r
un

Power failure during running Check the input power supply

Main circuit capacitor deteriora-
tion Contact with service

UH

fre
qu

en
cy

 co
nv

er
te

r
un

de
r t

em
pe

ra
tu

re

Ambient temperature is lower than
-15°C

● Check the surrounding temperature
of the frequency converter

● Provide a reasonable ambient tem-
perature that frequency converter
requires

Defect of temperature sensor Contact with service

FHE-

m
an

uf
ac

tu
re

r p
ar

am
et

er
de

fe
ct

 or
 un

m
at

ch
es

wi
th

 ha
rd

wa
re

Parameter corruption Contact with service

CE7-

15
 V

 p
ow

er
su

pp
ly 

er
ro

r Internal circuit failure Contact with service

EMC problem Remove the environmental interference
or EMI

dir1

ro
ta

tio
n

di
re

ct
io

n
er

ro
r 1 Parameter [b1.10], direction con-

trol=1, forward only. Direction
command is reverse

Set the parameter correctly

dir2

Ro
ta

tio
n

di
re

ct
io

n
er

ro
r 2 Parameter [b1.10], direction con-

trol=2, reverse only. Direction
command is forward

Set the parameter correctly
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Error
code Error name Possible reason Solution

CE8-

co
m

m
un

ica
tio

n p
ro

bl
em

on
 I/

O 
bo

ar
d 

(N
o c

om
m

un
ica

tio
n

fra
m

es
 re

ce
ive

d)

EMC problem Remove the environmental interference
or EMI

Defect on I/O board Replace the I/O board or drive

CE0-

co
m

m
un

ica
tio

n p
ro

bl
em

on
 m

ain
 b

oa
rd

 (T
he

co
m

m
un

ica
tio

n f
ra

m
es

ar
e c

he
ck

su
m

 er
ro

ne
ou

s) EMC problem Remove the environmental interference
or EMI

Defect on main board Replace the frequency converter

CE1-

co
m

m
un

ica
tio

n p
ro

bl
em

on
 op

er
at

in
g p

an
el

(T
he

 co
m

m
un

ica
tio

n f
ra

m
es

ar
e c

he
ck

su
m

 er
ro

ne
ou

s) EMC problem Remove the environmental interference
or EMI

Defect on operating panel Replace the operating panel or frequen-
cy converter

CE2-

co
m

m
un

ica
tio

n p
ro

bl
em

on
 m

ain
 b

oa
rd

(N
o c

om
m

un
ica

tio
n d

at
a f

ro
m

m
ain

 b
oa

rd
 re

ce
ive

d)

EMC problem Remove the environmental interference
or EMI

Defect on main board Replace the frequency converter
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Error
code Error name Possible reason Solution

CE6-

co
m

m
un

ica
tio

n p
ro

bl
em

on
 op

er
at

in
g p

an
el

(N
o c

om
m

un
ica

tio
n d

at
a f

ro
m

op
er

at
in

g p
an

el 
re

ce
ive

d) EMC problem Remove the environmental interference
or EMI

Defect on operating panel Replace the operating panel or frequen-
cy converter

CE9-

fir
m

wa
re

ve
rs

io
n e

rro
r

Firmware version of I/O board
does not match with others in the
system

Contact with service

OE-4

ov
er

vo
lta

ge
du

rin
g s

to
p

Power supply voltage is too high Check the input power supply
Surge voltage from the power sup-
ply Check the input power supply

Noise interference

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● Too much inertia on the load

t-Er

m
ot

or
 p

ar
am

et
er

id
en

tif
ica

tio
n e

rro
r Motor power and frequency con-

verter power do not match
Motor power has to match with frequen-
cy converter power

Improper setting of motor parame-
ters

Set parameters according to motor
nameplate

No connection of converter and
motor Check motor cable connections

SEr-

se
rv

ice
 d

at
a h

an
dl

in
g e

rro
r

(th
e m

ain
 b

oa
rd

 d
oe

s n
ot

 re
ce

ive
th

e a
ns

we
r a

fte
r t

he
 re

try
 lim

it) EMC problem Remove the environmental interference
or EMI

Problem with operating panel

● Check the wiring of control circuit,
main circuit and grounding to find
out the source of interference

● If remote cable is be used, please
use shielded cable

● If it happens again, replace the ope-
rating panel or the frequency con-
verter

Tab. 4-1:   Error description and solution
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