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 Safety Warnings 

 Galvanic Isolation (PELV)

 

 

 

 Earth Leakage Current

 

 

 Over Voltage Protection

 

 

 

 Discharge Time
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 Main Supply Interferance/Harmonic
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 General Information and Ratings 

 Introduction

VALUE ADDED FEATURES & BENEFITS 

TECHNICAL DESCRIPTION  

BRIEF DESCRIPTION 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

 
DEFINITIONS 

▪ 

▪ 

▪ 
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  Standard and Regulations 

 
QUALITY SYSTEM CERTIFICATE 

SAFETY STANDARDS 

 

EFFICIENCY STANDARDS 
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EFFICIENCY VALUES ACCORDING TO IEC 60034-30-2:2016 

IE4 REFERENCE LIMIT IE5 REFERENCE LIMIT

Output 
kW 

Rated speed 
within 600 to 

900 /min 

Rated speed 
within 901 to 

1200/min 

Rated speed 
within1201 to 

1800 /min 

Rated speed 
within 1801 to 

6000 /min 
 

Rated speed 
within 600 to 

900 /min 

Rated speed 
within 901 to 

1200/ min 

Rated speed 
within 1201 to 

1800 /min 

Rated speed 
within 1801 to 

6000 /min 

NOTE 

EL
EC

TR
O

N
C

A
L 

EL
EC

TR
IC

A
L

M
EC

H
A

N
IC

A
L 
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COMPLIANCE WITH EMC DIRECTIVE 2014/34/EU 

EMC GENERAL STANDARDS 

▪ 

▪ 

▪ 

▪ 

EMC IMMUNITY 

BASIC STANDARDS, EMISSIONS 
▪  

▪  

▪ : 

▪ : 

▪ : 

▪ ): 

BASIC STANDARDS, IMMUNITY 
▪ 

▪  

▪  

▪  

▪  

▪  

▪  

▪ 

▪ 
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 Enviromental Condition

VIBRATION AND SHOCK 

▪ 

▪ 

▪ 

▪ 

AIR HUMIDITY 

AGGRESSIVE ENVIRONMENTS 

 Condition of Installation

ELECTRICAL TOLERANCES 

 

 

 

Values for Tolerance 

Efficiency (η) η

η

Power factor ϕ  ϕ

Rated current with rated torque and revolutions

ϑ

 

Back electromotive force 

Peak torque (MK)

Moment of inertia (J)
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MECHANICAL TOLERANCES 

Parameter   

Centring holes in shaft extension to DIN 332 part 2

THERMAL PROTECTION AND DERATING 

 
 

 

DERATING FOR AMBIENT TEMPERATURE 

 
 

DERATING FOR AIR PRESSURE 

 
DERATING FOR RUNNING AT LOW SPEED 
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Electric Design
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0 0 

1 1 

2 2 

3 3 

4 Protection against solid foreign bodies larger than 
1 mm (Example: Wires, bands) 4 Protection against water splashed from any 

direction 

5 Protection against dust 
(harmful deposits of dust) 5 Protection against water projected by a nozzle from 

any direction 

6 6 
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Frame size Speed [rpm] DE NDE 
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Frame 
size 

Horizontal shaft Vertical shaft – force upwards Vertical shaft – force downwards 

4500 3600 3000 1800 1500 4500 3600 3000 1800 1500 4500 3600 3000 1800 1500 
min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 min-1 

kN kN kN kN kN kN kN kN kN kN kN kN kN kN kN 

 

Frame 
size 

4500 3600 3000 1800 1500 
min-1 min-1 min-1 min-1 min-1 

kN kN kN kN kN 

 

 

Frame size d x l1 b x h l2 l3 t 

 Speed [rpm] 

Frame size 4500 3600 3000 1800 1500 
 LWA LpA LWA LpA LWA LpA LWA LpA LWA LpA 
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 Drive Specifications

 

Supply Frequency 

Supply Voltage 

Max. Imbalance of supply voltage 

Switching on supply voltage 

 

Supply Frequency 

Supply Voltage 

 

Max. Imbalance of supply voltage 

Switching on supply voltage  

 

100% Drive Rated Power 
continuously 

150% for 60 secs 

 

Control Method 

Max PWM Frequency 

Frequency range  

Resolution on output frequency 

Current/Speed sampling time 

  

Programmable digital inputs 

Voltage level 

Input Resistance Rin 

 

Programmable pulse input 

Voltage level 

Max frequency 

 

Programmable analog voltage input 

Voltage Level  

Input Resistance Rin 

Resolution 

Current/Speed sampling time 

Max Voltage 

Max Current 

Programmable analog current inputs 

Current Range 

Input Resistance Rin 

Resolution 

G
e

n
e

ra
l In

fo
rm

a
tio

n
 a

n
d

 R
a

tin
g

s 



Version 10 www.lafert.com

   

Programmable pulse input 

Voltage level 

Max Current 

 

Programmable analog voltage input 

Voltage Level  

Max Current 

External Resistance 

Resolution 

Programmable analog current inputs 

Current Range 

Max Voltage 

Max Current 

External Resistance 

Resolution 

 

Programmable relay output  

Max terminal load  

 

 

RS485 

RS485 

 

Enclosure 

Vibration test  

Max relatively humidity 

Operating ambient temperature 

Storage ambient temperature 

Min. ambient temperature 

at full operation 

Altitude 

 

EN 61800-3:2004 

IEC 61800-5-1 

EN 60204-1 

 

Keypad 

PC 
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 Performance Data

VALUES @400 V* 

TEMPERATURE RISE TO CLASS B 

Type Rated Rated Rated Peak Motor Motor Efficiency 
Rated input 

current Torque Weigth 

 speed Power torque torque Rated Peak HPI 380Vac 480Vac constant HPI 

     current current      

 n Pn Mn Mpk In Ipk η Iin Iin Kt  

 1/min kW Nm Nm Arms Arms % Arms Arms Nm/A Kg 

1500 min-1 

1800 min-1

3000 min-1

3600 min-1

4500 min-1
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 Mechanical Installation 
 

IEC   K1 L LB AL AF BA AA D E F GD GA DB3) 

1)   
2)  
3)   
4)  

IM B5 - IMB14 FLANGE 

 Small flange B14 Large flange B14 Flange B5 

IEC P N LA M T S 1) P N LA M T S 1) M N P T LA S 1) 

                 

         

 

Guidelines for Mounting 
▪ 

▪ 

▪ 

▪ 

   

 

 

IEC   H A B C K1) AB BB AD2) HD2) AC HA 

M
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 Electrical Installation

 Connection Diagram 

 

Single Phase 1kW  

Ele
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Single Phase 2kW 

 

Three Phase 2kW 
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 Protective Earth (PE) Connection 

▪ 

▪ 

▪ 

▪ 

▪ 

o 

o 

o 

o 

▪ 

 Incoming Power Connection (J1) 

▪ 

▪ 

▪ 

▪ 

▪ 

 Motor Connection (J7 – J8 – J9) 
▪ 

▪ 

▪ 

 Control Terminal Wiring (J12 - J15 – J16 - J18) 

 Control Terminal Connections  

▪ 

▪ 

▪ 

▪ 

 Motor Thermal Overload Protection (J6) 

▪ 

▪ 
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 EMC Compliant Installation 
▪ 

▪ 

▪ 

▪ 

▪ 

Warning

 Fuse/Circuit Breaker Selection 
▪ 

▪ 

▪ 

▪ 

 Input Choke (optional) 
▪ 

o 

o 

o 

o 

o 

o 

o 

▪ 

o 

o 

o 

▪ 

o 

o 

o 
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 Keypad 

NOTE

START/STOP  

UP/DOWN 

RUN 

ALARM 

SPEED 

  

K
e

y
p

a
d
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 Kmd Software and Parameters Setting  

 Introduction

 How to Communicate 

Cable communication 

NOTE:

Bluetooth communication

Modbus configuration 

 Previous Configuration 
 

 

 

 

 

 Program Interface 

 

 

 

 

K
m

d
 S

o
ftw

a
re

 a
n

d
 P

a
ra

m
e

te
rs S

e
ttin

g
  



Version 10 www.lafert.com

  Input Register Details  

 Version 

 Model 

 Speed Reference 

 Measured Speed 

 Imposed Frequency 

 Direct Current 

 Direct Voltage 

 Quadrature Voltage 

 Synchronous Inductance 

  Bus Voltage 

  Alarm 

  Flags 

  Current Vector Amplitude 

  Voltage Vector Amplitude 

  Potentiometer Input 

 Temperature 1 

 Temperature 2 

 Alarm  

 Mode 

 Stator Resistance 

 Synchronous Inductance 

 P.M. Flux 

 Current Loop Kp 

 Current Loop Ki 
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 PWM Freq 

 Sampling Freq 

 Extra Flags 

 Digital Inputs 

 Input 1 

 Input 2 

 UIF_R.var.ina2 

 Measured Power (W) 

 Input Current (A) 

 Mechanical Power (W) 

 Version uP2 

 Du1 

 Du2 

 Du3 

 Du4 

 Drive Run Status 

 

 Overload Timer 

 

NOTE

Parameters
 Special 

K
m

d
 S

o
ftw

a
re

 a
n

d
 P

a
ra

m
e

te
rs S

e
ttin

g
  



Version 10 www.lafert.com

 Min Speed 

 Max Speed 

 Acceleration 

 Deceleration 

 Pole Couples 

𝑛 𝑓𝜔 𝜔

 Startup Current 

 Maximum Current 

 Stator Resistance 

 Synchronous Inductance 
𝐿𝑑 𝐿𝑞

 P.M. Flux 

 Current Kp 
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→

→

  

→

→
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Modbus Configuration  

▪ 

▪ 

▪ 

▪ 

Alarm Table 
 

Alarm Alarm 2 Description  

 

 

Autotuning 

Attention! Motor has to be without load 

▪ 

▪ 

▪ 

▪ 

NOTE: The parameters of speed loop and ‘Observer Gain’, they should be adjusted with the real load. 
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 Analog and Digital Input / Output Connection 

 Overview  

MODBUS CONNECTOR (J15) 

RELAYS CONNECTOR (J12)

I/O CONNECTOR (J16 -J18)

  

A
n

a
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g
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n
d
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 Example of Connection Diagram 
NOTE

 

 Digital Inputs 

 Digital Outputs 
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 Analog Inputs  

 Analog Outputs  

 

A
n
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 Modbus RTU Communications 

 Write to VFD (0x06) / read from VFD (0x03) 

Variable/Address (WR) Default Value Choice 

 Modbus Variable read from VFD (0x04)
READ FROM VFD (0x04) UNIT 

      

→

→

INSTANTANEOUS MOTOR CURRENT [A] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

BUS DC LINK [V] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

M
o
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u
s R
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INSTANTANEOUS MOTOR SPEED [rpm] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

ALARM WORD  
MODBUS PDU 

Data Point 
Address (HEX) 

Bit 
N° 

Alarm1 error description 
 

ALARM WORD 2 
MODBUS PDU 

Data Point 
Address (HEX) 

Bit 
N° 

Alarm1 error description 
 

RUN/STOP STATUS 

MODBUS PDU Data 
Point Address (HEX) Description 

ANALOG INPUT 1  

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

 
DIGITAL INPUT 1

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

MOTOR POWER [kW*100] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

M
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MODBUS STOP BITS 

MODBUS PDU Data 
Point Address (HEX) Description 

DRIVE CARRIER FREQUENCY [Hz]

MODBUS PDU Data 
Point Address (HEX) Description 

 

INSTANTANEOUS MOTOR VOLTAGE [V] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

 
ANALOG INPUT 2 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

WARNING STATUS WORD (Phase Loss) 

MODBUS PDU Data 
Point Address (HEX) 

Bit 
N° 

Warning description 
 

  

 

 

DIGITAL INPUT 2 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

MOTOR TORQUE [Nm*10] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

HW Release 

MODBUS PDU Data 
Point Address (HEX) 

Description 

→

FW Release 

MODBUS PDU Data 
Point Address (HEX) 

Description 

→

M
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TU
 C

o
m

m
u

n
ica

tio
n

s 



Version 10 www.lafert.com

DRIVE TEMPERATURE 

MODBUS PDU Data 
Point Address (HEX) Description 

→

MOTOR NOMINAL CURRENT 

MODBUS PDU Data 
Point Address (HEX) Description 

→

 Modbus variable read only from VFD (0x03)
READ FROM VFD (0x03) UNIT 

      

MOTOR RATED POWER [W] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

MOTOR RATED VOLTAGE [V] 

MODBUS PDU Data 
Point Address (HEX) 

Description 

→

→

MOTOR RATED CURRENT [A] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

MOTOR RATED SPEED [rpm] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

 Modbus variable write to VFD (0x06) / read from VFD (0x03) 

WRITE TO VFD (0x06) / READ FROM VFD (0x03) UNIT 

      

M
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DRIVE STATUS 

MODBUS PDU Data 
Point Address (HEX) Description 

 
MOTOR SPEED SETPOINT 

MODBUS PDU Data 
Point Address (HEX) 

Description 

ANALOG OUTPUT1 [IU] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

 
RAMP UP [IU] 

MODBUS PDU Data 
Point Address (HEX) Description 
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SYSTEM RESET 

MODBUS PDU Data 
Point Address (HEX) Description 

MODBUS DATA RATE 

MODBUS PDU Data 
Point Address (HEX) Description 

MODBUS COMMUNICATION PARITY 

MODBUS PDU Data 
Point Address (HEX) Description 

MODBUS ADDRESS 

 MODBUS PDU Data 
Point Address (HEX) Description 

DIGITAL OUTPUT 1 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

DIGITAL OUTPUT 2 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

RELAY 1 STATUS 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

RELAY 2 STATUS 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

 
ANALOG INPUT 1 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

→
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ANALOG INPUT 2 

MODBUS PDU Data 
Point Address (HEX) Description 

→

→

→

STARTING CURRENT [IU] 

MODBUS PDU Data 
Point Address (HEX) Description 

→

ROTATION DIRECTION 

MODBUS PDU Data 
Point Address (HEX) Description 

 

RAMP DOWN [IU] 

MODBUS PDU Data 
Point Address (HEX) Description 

 

MAX OPEN LOOP SPEED [RPM] 

MODBUS PDU Data 
Point Address (HEX) Description 

 

M
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Rated Speed Min Open Loop Speed Max Open Loop Speed 

MODBUS PDU Data 
Point Address (HEX) Description 

Rated Speed Lowest Minimum Speed Highest Minimum Speed 

 Modbus Variable Protected by Key

WRITE TO VFD (0x06) / READ FROM VFD (0x03) UNIT 

MODBUS PDU Data 
Point AddressL (HEX) Description 

MODBUS PDU Data 
Point Address (HEX) Description 

MODBUS PDU Data 
Point Address (HEX) Description 

M
o

d
b

u
s R

TU
 C

o
m

m
u

n
ica

tio
n

s 



www.lafert.com  Version 09   
 

 Technical Data 

 Environmental 

Enclosure 

Vibration test  

Max relatively humidity  

Operating ambient temperature  

Storage ambient temperature  

Altitude 

 Rating Tables 

Power 

Speed 

Output Current 100% Drive Rated Power continuously  

Overload Capacity 150% for 60 secs 

 Voltage Range 

Supply Frequency  

Supply Voltage  

  

Te
ch
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a
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 Trouble Shooting 

 Fault Code Blinking

Blink ON Blink OFF Description 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lafert S.p.A.

www.lafert.com 
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