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Caution!  

 

 
Electrical and control equipment can be 

dangerous when used improperly. 
 

This manual informs about the mechanical and electr ical 
characteristics of the Kern Drive 60-140-200 Servo Controller. 

 
The operator is responsible for the accurate instal lation and 

adherence of all safety instructions. 
 

The installer has to follow the technical assignati on given in 
the manual. 

 
For further information please contact Kern GmbH 

 
 
 
 

Caution! 
Danger of life 
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The DC-servo controller of the KERN Drive 60, 140 and 200 series is a fourquadrant speed 
controller in Europecard-dimensions. The Power MOSFEToutput stage (IGBT-output stage 
with the KERN Drive 200) is a PWM-controller with a convection-current modulation of 20 
kilo heart. Those servo controllers operates optimal with small- and medium-sized DC-
servomotors with high dynamic performance and exact speed control demanded. 
The speed control takes place either by feedback of the tacho-generator voltage or by EMK-
control. 
The adjustment of the servo controller to the drive takes place via the individual socket. The 
socked can easily be carried over on another KERN Drive, which makes service simpler. 
Besides, there is the possibility to adjust the dynamic constants completely to another 
individual socket. 
By using soldering jumpers the KERN Drive can be easily adjusted to various servo drive 
applications. Due to this fact an operation for example as a current regulator or starting- and 
braking ramp is possible. Possible malfunctions of the KERN Drive can easily be recognized 
due to the built-in LEDs on the forefront. This may simplify the troubleshooting in the servo 
drive. 

1.1 Introduction 
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Rated speed value 
 
 
Temperature drift differential stage 
 
Temperature drift speed controller 
 
 Input / output current demand 
 
 
Enabling signal 
  
 
min. tacho-generator signal 
 
max. speed 
 
 Speed range with 
tacho-generator 
 
Auxiliary voltage for 
Motor current monitor 
 
Operating temperature 
 
Allowed humidity 
 
Weight 

Differential +/-10V (Input resistance 
20kOhm) 
 
+/-18µV/C° (max.) 
 
+/-18µV/C° (max.) 
 
+/-10V  (Input resistance 47kOhm) 
 
 
+10 / 30VDC (Input resistance 10kOhm) 
 
5V  
 
0 - 5000min-1 

 
+10V, -10V (5mA max.) 
 
 
+/- 8V equals to peak current 
 
 
 0 / 40C° 
 
80% max.  
  
510 g 
 

1.2 Technical data 

Supply voltages and delivery of current by model 

-The accurate resilience of the Kern Driver can be 
obtained from the diagram on page 18. 

*Recommended voltage supply values (see page 32). 

- Rated current adjustable via potentiometer from 20 to 100% Rin. 
- Residual current adjustable via potentiometer from 50 to 100% Rip. 

��������	
 �

Modell  Versorgung VDC  

Driver  60   24 - 60 * 

Driver 140  60 - 140 * 

Driver 200  100 - 200* 

Current Rated Current 
(Ampere) 

Peak Current 
(Ampere) 

4/8 4 8 

8/16 8 16 

14/28 14 28 
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The following numeration refers to the input- and o utput connections of the Kern 
Drive via the 64-polar DIN-plug connection. 
 
Usually the Kern Drive is connected via the back wa ll sheet bar. 
Further information can be found under “3.3 Wiring“ . 

��
����������������������������������������������
�����������������������
 
Open collector with max. current 100mA, protected by brake-down diode 
47V. Closed under normal operation. Opened by fault.. 
�
��������������������� ��������
This connection may perform three different functions: 
 
1. Output current limitation of the Kern Drive 
    Takes place by connection of an outer resistance to „0 Volt“. 
2. Current control (Input torque) 
    The control of Kern Drive takes place by applying a drive voltage 
    of max. +/-10V (see also page 24). 
    The peak current output of the Kern Drive has to be adjusted 
    appropriately. 
3. Control current 
    The terminal 3ac can also be used as a monitor to gauge the current 
    consumption of the servo drive. 
    Note: Do only connect devices with an input resistance of more then 
    100 kOhm 
 
 �!�
����������
Auxiliary voltage output of max –10 V / 5mA. 
 
"�!�
����������
Auxiliary voltage output of max +10 V / 5mA. 
 
��������
�������������
Positive input of the differential stage +/- 10V. 
 
���#�����������
Functional enabling signal for the Kern Drive +10/30 VDC. 
 
��������
�������������
Negative input of the differential stage +/- 10V. 
 

1ac 
 
 

2ac 
 
 

3ac 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4ac 
 
 

5ac 
 
 

6ac 
 
 

7ac 
 
 

8a 
 
 

8c 

1.3 Input and output 

��������	
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9ac 
 
 

11 ac 
 
 

14-15-16-17 
ac 
 

19-20-21-22 
ac 
 

24-25-26-27 
ac 
 

29-30-31-32 
ac 

����� $����������������
Input signal speed measurement 
 
�������������������������������
Signal +/- 8V, equals to peak current 
 

����$���������"���������
Input for positive supply voltage 
 

����$��������� ���������
Input for negative supply voltage 
 
"����������������
Output for motor 
 
 ����������������
Output for motor�

1.4 Mounting dimensions 

��������	
 �

8160

10
0

39
.5
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VEL 
Speed regulation 
One clockwise turn respectively one 
contraclockwise turn will result in an 
+/- 20% increase / decrease in speed. 
 
 
BIL 
Offset-Adjustments 
Allows an adjustment of the offsets at the 
nominal value input of max. +/-200mV. 

KV 
This gauging allows an optimation of the motor dynamic. With one turn clockwise (cw) 
the PI-proportion of the speed controller is increased so that the stability and the 
frequency may be improved. 
 
DER 
Derivation adjustment. By turning clockwise the adjustment of the derivation is 
increased and may reduce possibly existing overshoots in the system. 
 
ACC 
This function is activated by closing the soldering jumpers JP1-JP2-JP8. It allows the 
gauging of the ramp time characteristics respectively acceleration and therefore the 
deceleration of the motor. One contraclockwise (ccw) turn results in an 0,1 to 1 
second (equals to 10 V) increase in ramp time. 
The previously set ramp time may be increased or decreased by opening the 
soldering jumper JP1 and inserting the adequate resistance into the socket 
(see also chapter 4.3 Gauging). 

The delivery ex factory normally takes place without any preset transfer 
characteristics . 

2.1 Trimmer Adjustments 

Adjustments 

O.s

vel

bil

kv

der

acc

ok

i.n

o.c

s.t

m.d

i.m Dr
iv

er
 1

40

Adjustment 
trimmers 

Test LED 

Test LED 0V 
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RESISTANCE RDT pin 1 - 14 

All adjustments of the Kern Drive are 
made on the sheet bar 3.005.2 in the 
“soldering jumper area“ 
The Kern Drive comes with an easily 
detachable DIP-socket (with 14 poles). 
The required resistors are soldered into 
the socket. 
In case that the Kern Dive needs to be 
replaced it is just necessary to remove 
the individualized socked and plug it into 
the new Kern Drive as well as to check 
the soldering jumpers. 

This resistance allows the adaption of the chosen 
tacho-generator to the servo amplifier. 
The resistance may be replaced by a bridge if very 
small voltage constants Kdt or a reduced speed is 
demanded. 
 
A 1%, 1/4 watt resistance is recommended. 

2.2 Individual Setup 

Adjustments of the individual socket 

Individual 
socket 

Side view of 
the soldering 
jumpers 

 RDT 
R A 

RAMP 
I N 
I P 

RCA 
 

 

CDER 

ADJUSTEMENT 

dynamic 
permanent 
gauging 

1 14 

1  2  3 4  5  6 7  8  9 10 

JP 

Individual socket 

Soldering 
jumper area 

CKI 
RKI 

RKV 
CKV 

Adjustments 
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RESISTOR RA pin 2 - 13 

With a EMK-speed control this resistor determines the adjustment to the 
voltage constant of the motor.  
To set for EMK-speed control the soldering jumper JP6 needs to be 
closed (see page 27). 

RESISTOR RAMP pin 3 - 12 

This resistor determines the ramp time for accelerating and decelerating. 
It is used in combination with the closing or opening of the soldering 
jumpers JP1, JP2 and JP8 (see page 29). 

RESISTOR IN pin 4 - 11 

This resistor determines the limitation of the rated current (see page 28). 

RESISTOR IP pin 5 - 10 

This resistor determines the limitation of the peak current (see page 29). 

RESISTOR RCA pin 6 - 9 

This resistor allows the compensation of the voltage drop at the 
internal resistance (Ri) of the motor.  
The resistor RCA is required for the EMK-speed control (see page 27). 
Without this resistance the motor speed will lower under load. 
. 

2 13 

3 12 

6 9 

5 10 

4 11 

Gauging via the individual socket 

Adjustments 



Manuall Kern Drive 
05/95 067-824  11 

The Kern Drive is delivered with standard settings. 
If necessary the performance of the system, with applied 
mechanics, may be further optimised. This optimation 
takes place by the installation of additional parts and by 
the opening of the specific bridges in the field 
„ADJUSTMENT“ (see next page). 

CKI and RKI By the use of the condenser CKI and the resistor RKI the PI-
behaviour of the current regulator in the Kern Drive is determined. By 
the interruption of the soldering jumper JP3 the standard constants 
are disabled. 

CDER  By the use of the condenser CDER the D-proportion of the speed 
controller is set. 
Usually this gauging takes place at the end. 

CKV - RKV By the use of the condenser CKV und the resistor RKV the PI-
behaviour of the speed regulator in the Kern Drive is determined. 
By the interruption of the soldering jumper JP4 the standard 
constants are disabled. 

GAIN By the use of the resistance GAIN the amplification of the speed 
controller in the Kern Drive is determined. 
By the interruption of the soldering jumper JP5 the standard 
constants are disabled. 

Gauging of the dynamic constants 

 Gauging only by 
qualified personnel! 

Adjustments 
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By using the 10 soldering jumpers inside the 
ADJUSTMENT-field (sheet bar 3.005.2) the 
functions and adjustments may be altered. 

JP1 ,JP2, JP8 By altering these soldering jumpers the ramp time f or acceleration 
and deceleration of the Kern Drive may be set. 

JP3 ����������	�
���
�
��	�
�
���������	��
���������
�� ������
����
����������
�	��������������������	����
�����
����	���	��
��  

JP4 Usually closed. When opened, this soldering jumper disables the 
standard constants CKV and RKV of the speed control ler. 

JP5 Usually closed. When opened, the amplification of t he 
speed controller may be altered. 

JP6 Usually opened. When closed, the inverse-voltage EM K 
of the motor is returned for speed control. 

%� �	&'���
(�%)*���� �

JP1  
JP2  
JP3  
JP4   
JP5  
JP6  
JP7  
JP8  
JP9  
JP10  

Standard 
soldering 
jumpers 

JP7 Usually closed. Opened, if the Kern Drive is used a s a 
current controller with an overlaid speed control. 

JP9 Usually opened. When closed, the signal output 2ac responds when 
the current limitation is reached (Blocking of the transistor = off) 
(see 5.2 Protective circuit). 

JP10 Usually closed. When opened, the fault message „Led  
m.d.“ is suppressed (see 4.2 Putting into operation ). 

Adjustments 
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Single phase power supply 

Transformer 

Voltage: The dimensioning voltage U1 of the primary winding follows the available mains 
voltage. The following applies to the laying of the secondary winding: 
  

 
 
 
 
 

 UN = U0 + ( Ri x In ),  d.h.: 
 
Die zulässige Versorgungsspannungsschwankung wird auf Seite 5 beschrieben. Um einen 
gewissen Spielraum bei Netzüberspannungen und bei der Bremsung mit Energie-
rückgewinnung zu erhalten, empfehlen wir die folgenden maximalen Sekundärspannungen: 
 
 

                         UN______       
         U2 >        
                  0,9 x 1,36 

Motor earthing 

Rated motor current under load with the nominal torque. 

 44 VAC MAX NENNWERT x Kern Drive   60 
 90 VAC MAX NENNWERT x Kern Drive 140 

145 VAC MAX NENNWERT x Kern Drive 200 

3.1 Laying of the power supply 

Installation 

U2             = 

The value of the voltage applied to the motor terminals at maximal 
demanded speed and under load with the nominal torque. 

The value of the voltage applied to the motor terminals at idling with the 
maximal demanded speed. 

UN           =              

U0           = 

Ri            = 

In            = 

N

L1

1U 2U

F2F1

C RS UB

FDCFDC

Kern
Drive

Kern
Drive
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Power: The rated power of the transformer is calculated from the sum of the powers of the 
particular servomotors. 
 
 
 
 
  

 

 
 
 
 
 

 
 
If the servomotors are not operating at the same time the power of the transformer may be 
reduced by 30 to 40 % compared to the calculated value from the formula. 

P (VA) = ( PM1 + PM2 +.......... ) x 1,25 

PM = UN x In        PM = Motor power input 

Fuses 

Laying of the fuses: 
 
 
 
 
 
 
 
 

Fuse for the high-tension voltage interval: Type „slow“ 
 
 
 
 
 
 
 
 

Fuse for low-tension voltage interval: Type „slow“ 
 
 
 
 
 
 
 

 
Fuses for the DC-voltage supply of the Kern Drive. If the back wall sheet 
bar is used (see page 20 and 21) there are no additional fuses needed 
because they are already incorporated in the sheet bar.  

       P(VA) 
            F1 =                        x 1,1           
          U1 

             P(VA) 
 F2 =                  x 1,1  
        U2 

FDC      Kern Drive xx        4/8 = 10A flink 
  8/16 = 10A flink 

  14/28 = 16A flink  

�+,�
(�	-�./����
(&���/+����	0����)��&, �

Installation 
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Smoothing 
Condenser 

Recommended Voltages:          100 VDC for Kern Drive 60 
                                                 200 VDC for Kern Drive 140 
                                                 300 VDC for Kern Drive 200 
Capacity:  The condenser serves to straighten out the 
rectified voltage after the single phase bridge rectifier and to 
store the energy produced by the motor during the braking 
process. The required capacity is calculated with the following 
empirical formula: 
 

  
UB = DC-voltage applied to the condenser without controller 
        operation 

     P(VA) 
      C (µF) =                     x 2000 
         UB  

Discharge 
Resistor 

The discharge resistor is so construed that the discharge of the 
condenser is also guaranteed without the connected Kern Drive when 
the voltage supply is removed. 
With this, the following formula has to be applied: 

       20 x 1.000.000 
RS (Ohm)  =  
                                   C (µF)  
 
                             
      UB

2 

P (W)  =  
      RS 

(The condenser has 
to be suited for 
switch applications) 

�+,�
(�	-�./����
(&���/+����	0����)��&, �

If the green LED „OK“ goes out during the braking phase of the motor 
or motors, the voltage at the condensers has exceeded the maximal 
allowed value. In this case the capacity has to be increased. For the 
Kern Drive 140 and 200 series we recommend the use of the specific 
ballast circuits (see Kern price list) as an alternative. 

Installation 
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Voltage: The voltages of the three-phase power supply are 
calculated the same way as the single phase power supply 
(see corresponding chapter). 
 
Power: The calculation of the rated power of the transformer 
is also done the same way as with the single phase power 
supply (see corresponding chapter). 

Fuses 

Laying of the fuses: 
 
 
 
 
 
 
Fuse for the high-tension voltage interval: Type „slow“ 
      
 
 
 
 
 
Fuse for low-tension voltage interval: Type „slow“ 
                               
   
 
 
 
 
Fuses for the DC-voltage supply of the Kern Drive. 
 
If the back wall sheet bar is used (see page 20 and 21) there 
are no additional fuses needed because they are already 
incorporated in the sheet bar. 

 
       P(VA) x 1,1 
            F1 =                                 
       U1 x 1,73  

FDC      Kern Drive xx           4/8 =  10A  flink 
  8/16 =  10A  flink 

  14/28 =  16A  flink  

Laying of the three-phase power supply 

Transformer 

             P(VA) x 1,1 
   F2 =      
      U2 x 1,73 

F2

F2
1U

FDC

Kern
Drive

2U

F2F1

C RS UB

FDCFDC

Kern
Drive

Kern
Drive

F1

F1

L1

L2

L3

Installation 
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Recommended Voltages:            100 VDC for Kern Drive 60 
                                                     200 VDC for Kern Drive 140 
                                                     300 VDC for Kern Drive 200 
 
Capacity: The condenser serves to straighten out the rectified 
voltage after the three-phase bridge rectifier and to store the 
energy produced by the motor during the braking process. The 
required capacity is calculated with the following empirical formula: 
 

 
 
 
 
 

UB = DC-voltage applied to the condenser without controller 
        operation. 
 

The reproductive factor 1000 is increased to 2000 in the 
following cases: 
           
                  a) if the moment of inertia of the load exceeds the  
                      moment of inertia motors   
                                   
                  b) if the following voltages are exceeded: 
 
  VDC  > 50V bei Kern Drive  60 
  VDC  >150V bei Kern Drive 140 
  VDC  >240V bei Kern Drive 200 

    P(VA) 
 C (µF) =                  x 1000 
                      UB 

(The condenser has to be 
suited for switch 
applications) 

See page 15 “Single phase power supply“ 

Laying of the three-phase power supply 

Smoothing 
Condenser 

Discharge Resistor 

If the green LED „OK“ goes out during the braking phase of the motor or motors, 
the voltage at the condensers has exceeded the maximal allowed value. In this 
case the capacity has to be increased. For the Kern Drive 140 and 200 series 
we recommend the use of the specific ballast circuits (see Kern price list) as an 
alternative. 

Installation 
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With the installation of a servo amplifier form 
the Kern Drive series it is important to ensure 
the ventilation so that the produced heat can 
be led away. 
The installation position of the Kern Drive has 
to be vertical. 

To ensure the natural circulation of the cooling air the Kern Drives must not be installed above 
power transformers. 
When Kern Dives are used in dusty environments, the cooling air has to be filtrated. Strong 
vibrations of the electric control box have to be avoided. Every Kern Drive is equipped with a 
temperature probe which protects the Kern Drive from overheating by switching the servo 
amplifier off when the maximum temperature of the cooling element is exceeded. 
The Kern Drive saves this safeguard. To restart the Kern Dive the temperature of the cooling 
element has to turn back to normal operation temperature, then the supply voltagehas to be 
switched off and switched on again. 
In case that the Kern Drive has to operate close to the nominal values and at height 
temperatures a pressure cooling of the transformer is necessary. 
 
Remark : Pressure cooling of the Kern Drive means that the ventilator is placed directly 
above the transformer. In this case the peak current for the Kern Drive in dependence from 
the ambient temperature can be obtained from the diagram. 

3.2 Cooling 

Cooling 

Temperature / Current 

Current in A 

Drive 60-14/28 

Drive 60  8/16 

10 

2 

4 

6 

8 

10 

12 

14 

20 30 40 50 60 70 80 90 

max. ambient temperature in °C 

Area without cooling 

Area with cooling 

Drive 60  4/8 

Installation 
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3.3 Wiring 

Correct wiring is the premise for a failure-free operation of the Kern Drive. 
For the nominal voltage and the tacho-alternator signal shrouded wires have to be used (see page 
20). 
The signal wire must not be laid in the same cableway as the high-voltage supply cables are. It is 
recommended to lead the signal wires out of the upside and the twisted high-voltage supply cables 
out of the downside of the electric control box. 

We recommend 0,5-1 mm² ���������	
��
��	��������� ² for the power circuits of the 
�������	����������������������� -3 mm² for the power circuits of the Kern Drives 14/28A. 

 
All Kern Drives can be equiped with more powerful cooling elements upon request. 
The required space increases from 8TE to 12TE. 

10 

Drive 200 14/28 

Drive 140 

Drive 200  8/16  

2 

4 

6 

8 

10 

12 

14 

20 30 40 50 60 70 80 90 

Current in A 

max. ambient temperature in °C 

Drive 140  8/16 

10 

2 

4 

6 

8 

10 

12 

14 

20 30 40 50 60 70 80 90 

Current in A 

  max. ambient temperature in °C 

��
������	����		���� �

��
��������		���� �

��
������	����		���� �

��
��������		���� �

Drive 140 14/28 

Drive 200 14/28 

Drive 200  4/8 

Drive 140  4/8 

Drive 200  8/16 

Installation 
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#+�10+&&��/��.�2+��0�./��+�'�/	&'�� �

chb

cha

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

195 (MaB mit DC-Servoregler)

15 15

48

13
2

12
2

max. 5mA1010
99
88

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

a c
1 1
2 2
3 3
4 4
5 5
6 6
7 7

11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20

2121
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32

FEDERLEISTE

DIN 41612

KLEMMLEISTE

CHA

CHB

SICHERUNG

ERDUNGS-

SCHRAUBE

STROM-MONITOR (max.+/-8V)

BETRIEBSBEREIT-AUSGANG

STROMANFRAGE

BEZUGSPOTENTIAL 0V

-10V

+10V

FREIGABE (+10/30VDC)

SOLLWERT-EINGANG

SOLLWERT-EINGANG

TACHOEINGANG

TACHOEINGANG

VERSORGUNG

MOTOR+M
-M

ENCODER-EINGANG  (OPTIONAL)

Installation 
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Rack with backwall sheet bar 

ENCODER-
EINGANG
(optional)

NULL-ENC.

KANAL A

KANAL B

KLEMMLEISTE

-M
+M

max. 5mA

MOTOR

TACHOEINGANG

TACHOEINGANG

SOLLWERT-EINGANG

SOLLWERT-EINGANG

FREIGABE (+10/30VDC)

+10V

-10V

BEZUGSPOTENTIAL 0V

STROMANFRAGE

BETRIEBSBEREIT-AUSGANG

STROM-MONITOR (max.+/-8V)

ERDUNG

CHB

CHA

0
1
2
3
4
5
6
7
8
9

10
11
12
13

NULL

CHB 

4 

150,1 

35,6 

35,6 

222 

235 A 

RK5 

0 1 2 3 5 6 

7 8 9 10 110 12 13 

Rack width 
in mm 

                 Terminal labelling 

T S R + - 

Power-supply input 
either two-phase or 
Three-phase 

                      Output for optional 
                      external condenser 

   Housing 

247,5 

12 

A  

12 

* 

* 

Optional 

CHA 

Installation 
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To avoid any operation failures we recommend to connect the ungrounded rail of the electric 
control box with the grounding screw of the back wall sheet bar. 
The ungrounded rail is connected to the frame grounding at the powersupply input by using one 
single cable. 

Grounding and shielding 

For the rack a double grounding is required. Connect the terminal 13 as well as 
the grounding screw of the chassis to the grounding rail. 

Avoid bows in the shielding! 

-REF

+REF

KERN DRIVE

TACHO+

TACHO-

-M

+M

ERDUNGSSCHRAUBE

0V

0V

0V

C.N.C.-

STEUERUNG
INDUKTIVITAET

(OPTIONAL)

MOTOR-

ERDUNG

MOTOR

T

M

AC

AC

UAC

UAC

STROMVERSORGUNG

UNGEERDETE

SCHIENE RAHMENERDUNG NETZERDUNG

ABSCHIRMUNG EINSEITIG

         Installation plate 

Installation 
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The labelling of the terminals refers to the specific back wall sheet bars. 
The shielding of the cables is described in the chapter “Grounding and shielding“. 

Connection example 

 Speed control 

Differential speed control with 
"C.N.C.". 

Conventional speed control with 
"C.N.C.". 

Target speed set by using a 
potentiometer with s voltage 
supply from the Kern Drive. 

Target speed set by using a 
potentiometer with an external 
voltage supply. 

8

7

-REF

+REF

C.N.C.-

STEUERUNG

+REF

-REF

+REF

-REF
-REF

+REF

C.N.C.-

STEUERUNG

0V

7

8

3
0V

BEZUGSPOTENTIAL

Vdiff. max.+/-10V

Vmax.+/-10V

+REF

-REF

0V

7

8

3 BEZUGSPOTENTIAL

DREHZAHL-

POTENTIOMETER

3 - 10kOhm

+10V

-10V

5

4

+REF

-REF

0V

7

8

3 BEZUGSPOTENTIAL

+10V

EXT.

VERSORGUNG

0V

Installation 
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The labelling of the terminals refers to the specific back wall sheet bars. 
The shielding of the cables is described in the chapter “Grounding and shielding“. 

�	

���	
��3+*�&�� �

Speed control by using C.N.C., where 
C.N.C. takes on the speed control 
and the Kern Drive takes on the current 
control. 

By using an external connected 
potentiometer the current of the Kern Drive 
may be limited. 

The Kern Drive is offered in several versions. Each version can be determined by reading 
the product key. 

4.1 Checking before putting into operation 

Current control 

The standard factory settings intend a speed control with tacho-alternator, the data of a 
DCmotor with a nominal speed of 3000 rpm and a tacho-alternator with 10V/1000 rpm 
taken as a basis. The resistance RDT has to have 24,3 kOhm +/- 1%. Other gauging see 
page 26 to 27. 

When the Kern Drive is used for current control, the soldering 
jumper JP7 has to be opened (see page 12). 

Putting into operation 

z. B. :  DC-Servo controller 140 8/16 
Nominal voltage 
Nominal current 
Peak current 

= 140 VDC 
=  8 A 
= 16 A 

3

2
STROMANFRAGE

KONVENTIONELL

0V

C.N.C.-

STEUERUNG

+REF

-REF

BEZUGSPOTENTIAL3

8

7

0V

-REF

+REF

KONVENTIONELL
Vmax.+/-10V

= Spitzenstrom

BEZUGSPOTENTIAL

0V

0V

C.N.C.-

STEUERUNG

+REF

-REF

2470k/1MOhm
STROMANFRAGE
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After finishing the previous controlling procedure the Kern Drive may be integrated into the circuit. Free 
the motor shaft from any load and make sure that a quick interruption of the power supply is possible. Put 
the clearance (input) on 0 Volt. 
Apply the Kern Drive to the voltage supply. Usually the green LED „OK“ lights up (if not check the supply 
voltage). 
Put the clearance input with the nominal value „0“ to 10 to 30 VDC. If the motor shaft slowly starts to turn 
the polarity of the tacho-alternator is correct. 
If the polarity of the tacho-alternator is wrong the motor shaft stops turning after a slight rotation. 
The LED „md“ of the Kern Drive indicates that the tacho-alternator is missing or that the polarity is inverted 
(assumed that JP 10 is closed). 
If this failure indication appears switch off the Kern Drive revert the tacho-alternator input and switch it on 
again. 
For other failure indications see chapter 5.3 „Troubleshooting“ on page 33. 

4.2 Putting into operation 

Kern Drives is equipped with a safeguard which protects the motor and the other mechanical 
components connected to it In case that the tacho conduction breaks. This safeguard does not 
work if the value of the RDT-resistance is set wrong. The soldering jumpers have to meet the 
functional requirements of the drive system (see page 10 ). 
The standard version of the Kern Drive is delivered with the following soldering jumpers closed: 

Check the wiring and if all terminals are tightened. When the polarity is correct 
according to the connection examples a positive nominal voltage results in a 
clockwise rotation of the motor shaft. 
 

 
Make sure that the polarity of the current supply i s correct!! 

JP1     closed 
JP2     opened 
JP3     closed 
JP4     closed 
JP5     closed 
JP6     opened 
JP7     closed 
JP8     opened 
JP9     opened 
JP10   closed 

 �������!�
 	��
���������
��  

Putting into operation 
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REMARK:  The following calibrations require these measuring 
                    instruments: 
 
                              - Revmeter 
                                       - Multimeter with a voltage gauging                            
                                         range of 10 Volt. 
                                       - Eventually a potentiometer  
                                          with 5k/47kOhm 
 
When the nominal value is missing the use of a potentiometer is 
recommended. This way the maximum speed can also be adjusted 
(during testing ) without any abrupt accelerations. The terminal labelling 
refers to the specific back wall sheet bar. 

SPEED CONTROL WITH 
TACHO-ALTERNATOR 
SET MAXIMAL SPEED 

Insert the resistance RDT (calculated as follows) into the 
individual socked at pin 1 to 14. 
RDT:  The value of the resistance in kOhm (1/4Watt) 
 
Kdt :   Voltage constant of the tacho-alternator   in   
          Volt /1000rpm 
 
n:    Maximum speed in rpm 
 
Vref:    Maximum voltage applied to the nominal value input in    
           Volt. 

DT (kOhm) = Kdt x n x 9,7  _ 8 

                  1000 x Vref 

4.3 Gauging 

RDT =  10 x 3000 x 9,7 _ 8  = 21,1kOhm 

                                              1000 x 10 
Kdt = 10  
n =  3000rpm 
Vref= 10 

Usually a RDT-resistance with 22kOhm is used. To obtain a zero conclusion set a bridge as 
RDT. 
To obtain a negative conclusion a tacho-alternator with a higher voltage constant has 
to be used. 

POTENTIOMETER

5 - 47kOhm

3

+REF

-REF

0V

5

7

8

BEZUGSPOTENTIAL

+10V

Example: 

Putting into operation 
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n = max. speed in rpm. 
Ri = Motor connection resistance (cold). 
Ip = Peak current of the Kern Drive. 

If the motor looses stability after inserting this resistance insert a the next higher 
resistance. 

with E = 4000 x 50   =   200  
                  1000       

SPEED CONTROL 
WITH EMK 
SET MAXIMAL SPEED 

The EMK may be used as a tachometer if the DCservomotor is not 
equipped with a tacho-alternator. 
This option effects the accuracy of controlling (adjustment range 
1:20) and also reduces the torque in motor stillstand. 
To activate this function the soldering bridge JP6 has to be closed 
and JP10 has to be opened (The Kern Dive gives the alarm if there 
is a breakdown or if the voltage of the tacho-alternator is missing. 
Insert the resistance RA (calculated as follows) into the individual 
socket at pin 2-13. 

Drive   60   RA(kOhm)  = _166 x Vref__ 
      E - 1,4 x Vref                            

Drive 140 RA(kOhm)  = _159 x Vref__   
                       E - 3,3 x Vref                

Drive 200    RA(kOhm)  = _158 x Vref__ 
      E - 5 x Vref   

E    =  n x Ke           
           1000 
  
Ke = EMK / 1000rpm  
         (inverse motor voltage) 
   
Vref =  max. nominal speed in Volt. 
 
n  = desired speed in rpm. 

Motor with  
Ke=50  
n=4000rpm  
Vref=10V 

Drive 200      RA(kOhm)  =       __158 x 10       =  10.5kOhm  
              200 - 5 x 10  

So a 10 kOhm resistance has to be used. The precise 
gauging is done by resistance RCA (calculated as following) 
inserted into the socket at pin 6 to 9. It equals out the 
voltage drop at the internal resistance Ri of the motor. 

RCA(kOhm) =  0,5 x n x Ke 
           Vref x Ip x Ri

 Drive 10/20A, Ri = 2.5Ohm So a resistance with 180 kOhm 
or a bit higher has to be used. 

RCA(kOhm)  =  0,45 x 4000 x 50   = 180kOhm 
               10 x 20 x 2,5                                 

Example: 

Example: 

Putting into operation 
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All Kern Drives are adjusted for a peak current delivery of 2 
seconds. In case that the gauged nominal current lies below the 
normal value (4, 8 respectively 14A) a peak current delivery time of 
less than 2 seconds will result. 

SPEED OFFSET 
GAUGING 

The Kern Dive is delivered with a preset speed zero balance for the 
tacho-control. Eventually the offset-adjustment has to be corrected 
by using the trimmer "�� . Turn the trimmer until the motor stops. 
Proceed as the following if the Kern Drive is used with EMKcontrol: 
 
Insert the previously calculated resistances RA and RCA (see page 
27). Measure the voltage between measuring point I.m. and the 
zero signal (see page 8) and bring it down to zero by turning the 
trimmer bil. 
In comparison to the tacho-control a faster turn of the trimmer bil is 
required. As soon as the zero value is reached stop. This gauging is 
only valid if no external torques have been exerted to the motor. 

GAUGING OF THE 
NOMINAL CURRENT 

When delivered the Kern Drive is gauged for the output of the 
nominal current (RIN not inserted). The nominal current of the Kern 
Drive has to be adjusted to the motor data. Thereto the resistance 
RIN is inserted into the individual socket at pin 4 to11 (see 
page10). The following chart show the possible current reduction. It 
is recommended not to undershoot the minimum resistance value 
of 0,82 kOhm. 

The proportion of the supply voltage VDC to the motor voltage is crucial for the 
stability of the speed control with the EMK-control. Avoid a proportion of VDC to the 
motor voltage higher then 1,5. 
 
Example: Kern Drive 140 with EMK-control is supplied with 130V and is used at a 
motor voltage which equals to a maximum speed of 40V. 

To avoid controlling inconsistency do not set the amplification of the speed 
control (trimmer KV) too high. 

130  = 3,25 
 40 No! 

PEAK CURRENT 
DELIVERY 

RIN in kOhm - 18 8,2 4,7 3,3 2,2 1,8 1,2 1 0,82 

Drive 4/8 (A) 4 3,7 3,4 3,1 2,8 2,5 2,3 2 1,9 1,7 

Drive 8/16(A) 8 7,5 6,8 6,2 5,7 5 4,6 4 3,7 3,3 

Drive 14/28 (A) 14 13 12 11 10 8,8 8,1 7 6,5 6 

Putting into operation 
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These adjustments are usually made by the manufacturer. 
Rework is normally not necessary. In case of high moments of inertia of 
the load (A proportion of 3:1 between the moment of inertia of the load 
and the moment of inertia of the motor) an individual gauging is required 
whereby the PI-proportion (trimmer KV) has to be modified and the lead 
effect (trimmer DER) has to be increased. A dynamic gauging has to take 
place with the load applied to the motor. 
 
•  Apply a rectangular voltage with a low frequency and a voltage 
  ������ ��!
��"��#$��%� - 1V) to the nominal value input. 
•  Measure the tacho-generator signal with channel A of a storage 
  oscilloscope. 
•  Turn the trimmer DER contraclockwise 
•  Make sure that there is no possible danger due to motion of weight. 
  Eventually disable the limit switch. 
•  Apply voltage to the servo drive and enable it 
•  The load should now move back and forth. Now increase the 
  nominal value to +/-2V, eventually the frequency has to be lowered. 
•  Compare the signal pattern of the tacho-alternator to the graphics 
  on the following page and if necessary adjust the settings. 

GAUGING OF THE 
PEAK CURRENT 

The resistance RIP, inserted into the personal socket at pin 5 to 10, 
limits the peak current delivered from the Kern Drive. 
 
The table shows the current reductions possible: 

Gauging 
by 

qualified 
personnel 

only! 

DYNAMIC 
GAUGING 

Res. Ramp 680 kOhm 820 kOhm 1 MOhm 1,5 MOhm 2,2 MOhm 3,3 MOhm 

Time in s 0,2-2,6 0,3-3,2 0,4-3,9 0,6-5,7 0,8-8,6 1,4-13 

RIP in kOhm - 220 150 100 82 68 56 47 39 33 27 18 

Drive 4/8 (A) 8 7,3 7,1 6,7 6,4 6,2 5,9 5,6 5,3 5 4,6 4 

Drive 8/16 (A) 16 14,5 14 13,2 12,7 12,2 11,6 11 10,5 9,8 9,2 8 

Drive 14/28 (A) 28 26 25 23,5 22,6 21,8 20,8 19,8 18,7 17,5 16,5 14 

JP1 JP2 JP8 #���$	� � Range Remark 

   without Ramp 0 s - 

   with Ramp 0,1 / 1 s Adjustable by 
trimmer ACC 

   with Ramp By Res. Adjustable by 
trimmer ACC 

GAUGING OF THE 
RAMPTIME 

Putting into operation 
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Minor PI-Proportion 

Increase of the PI-proportion by turning the 
trimmer KV clockwise until a signal like the 
alongside graphic is obtained. 

DYNAMIC GAUGING 

To reduce the offset turn the trimmer DER 
clockwise until a signal like the alongside 
graphic is obtained. 

Caution: Do not overdo the adjustments 
because this my result in a redundant heat 
build-up in the motor caused by the voltage 
variations. The alongside graphic shows an 
acceptable signal. 

SIGNAL TESTPUNKT

i.m "MOTORSTROM"

TACHO-SIGNAL

TACHO-SIGNAL

TACHO-SIGNAL

Putting into operation 
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LED OK (green, usually glowing)  
This indicates that the Kern Drive operates 
correctly. The LED OK goes out if a lowtension 
or high-tension voltage occurs and if 
another LED indicates a fault-function. 

�����4�4� %�
������������	����	����&�
�
Message if an OVER CURRENT of the Kern Dive occurs. If this LED lights up the cause can be 
a short circuit between the motor terminals or to the earthing. In this case the Kern Drive is 
blocked and the fault-message is saved. 
To set the Kern Drive back in operation the current supply has to interrupted, the fault corrected 
and then the current supply applied again. 
 
 
 
�����4�4� %�
������������	����	����&�
�
Message if an overheating of the Kern Drive occurs. This LED lights up if the normal operation 
temperature of 0 to 40 degree Celsius has been exceeded. In this case the Kern Drive is 
blocked and the fault-message is saved. 
To set the Kern Drive back in operation the current supply has to be interrupted then let it cool 
down, correct the cause for the overheating and apply the current supply again. 
 
 
 
����*4'4� %�
������������	����	����&�
�
Message if the tacho-alternator is missing or the polarity is inverse.�

5.1 LEDs 

LED I.n. (red, usually not glowing) 
This LED indicates the activation of the I x t-
Current limitation. An exceedance of this 
current limitation indicates very high stress for 
the system. The peak current which may be 
applied to the Kern Drive is the nominal current 
the Kern Drive has been adjusted to (this 
current does not overload the drive). The kern 
Drive automatically gets back in action if the 
cause of the fault, which initiated the 
intervention, has been corrected. In case that 
the soldering bridge JP9 has been close see 
page 12. 
 
 

Messages and troubleshooting 

Status 
Signal LEDs 

O.s

vel

bil

kv

der

acc

ok

i.n

o.c

s.t

m.d

i.m Dr
iv

er
 1

40
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5.2 Safeguards 

Safeguard As soon as the cause of the fault is corrected the Kern Drive resumes 
it´s function again. 

Safeguard 
with storage 

The Kern Drive stays out of order. The current supply of the Kern Drive 
has to be interrupted, the fault corrected and then the current supply 
applied again. 

�+-�()+�'�0�./	).��.	�+(� �

Overloading and 
undervolting of the 
current supply 

Becomes active if the supply voltage exceeds or 
undershoots the following limits. 

Overheating Becomes active if the allowed maximum temperature of the 
Kern Drive is exceeded. 

Saferguard with storage 

Short circuit Becomes active is a short circuit in the motor occurs. 

Breakdown of the tacho-
alternator connection 

Becomes active if the tacho-alternator signal fails or if the 
polarity of the tacho-alternator is inverse. This function may 
be very helpful when putting the Kern Drive into operation. 

Current limitation Becomes active if the drive cycle I x t is exceeded. 

The Kern Drive is equipped with a series of safeguards which protect the Kern Drive as well as 
the connected DC-servomotor in case of any dysfunctions. 
The operation of the safeguards is displayed be the LEDs on the front of the Kern Drive (see the 
previous page). 
If one of these safeguards becomes active the Kern Dive is blocked, the green LED OK goes out 
an the output 2ac is interrupted (blockage of the transistor / off). 
The current limitation is displayed by the red LED In. It does not block the Kern Drive but the 
output 2ac is disabled (blockage of the transistor / off) assumed that the Soldering bridge JP9 is 
closed. 
There are two types of safeguards, with or without storage. 

MODEL �'()�*+,-�'. � +*)�,+�(�'. �

DRIVE   60 20 V 84 V 

DRIVE 140 40 V 182 V 

DRIVE 200 58 V 275 V 

Messages and troubleshooting 
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5.3 Troubleshooting 

1) The green LED OK does not light up when the supply voltage is applied to the Kern Drive. 

Incorrect supply voltage - Measure the voltage between +AT and -AT 

2) With the clearance of the Kern Drive the green LED OK is glowing but the 
motor shaft does not turn. 

The nominal value is 
reached 

- Measure the nominal voltage applied to the input of the Kern 
 Drive 

3) With the clearance of the Kern Drive the green LED OK goes out and the red LED O.C. lights  
 up. 

Short circuit at the motor 
terminals or body contact 

4) With the clearance the motor revs up to over speed and the red LED m.d. lights up. 

No tacho-alternator signal 
available 

Inverse tacho– or motor 
connections 

7) With the clearance the motor accelerates strongly, the red LED m.d. does not light up. 

Gauging of the maximun 
speed trimmer is incorrect 

8) During the motor braking phase the green LED OK goes out. 

The voltage has exceeded 
the maximum allowed value 

- Check the capacity of the smoothing 
 condenser (see page 34) 

9) During operation the red LED S.T. lights up and the motor stops. 

The safeguard for 
overheating is active 

- Too high ambient temperature, over 40 degree Celsius. 
- Missing ventilation 

- Remove the voltage supply 
- Check the wiring of the motor 
- Check the motor for body contact 

 
- Remove the voltage supply 
- Check the connection to the tacho-alternator for passage 
- Invert the polarity of the tacho- and motor connections 

- Repeat the gauging (see page 26 and 27) 

Soldering bridge JP10 is 
closed 

- Open the soldering bridge 

6) With the clearance the motor stops turning and the red LED m.d. lights up. 

The motor is not 
connected 

- Check the motor connections 

5) With the clearance in EMK-controlling operation the red LED m.d. lights up. 

Messages and troubleshooting 
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Input voltage encoder  0/+5Vmin - 0/+15Vmax 
( CHA, CHB ) 
 
Input impedance  10kOhm 
 
max. Input frequency  100KHz 
 
Cycle frequency, internal  4MHz 
 
Internal multiplication of the  Standard: x2, Adjustable: x4 
encoder frequency 
 
Generated intelligence signal  max. +/-10V 
 
Operating temperature  0 / 40 C° 
 
Allowed humidity  max. 80% 
 
 
 

6.1 Encoder-Sheet bar 

Options  

Instead of feeding back the tacho voltage it is also possible to use the encoder signal for the 
speed control. 
In this case an additional encoder-sheet bar is required. The sheet bar can be installed on 
the Kern Drive easily. 

Technical data 



Manuall Kern Drive 
05/95 067-824  35 

 Dimensions of encoder-card 

JP 11
ENCODER-LEITERPLATTE

TRIMMER P1, P2

8160

10
0

37 47

Options  
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Adjustments 

Trimmer P2:  Affects the internal F/V-conversion (do not turn). 
 
Trimmer P1:  Allows the adjustment of the encoder to the servo amplifier 
 
 - Turn clockwise (cw): Increase of the speed 
 - Turn couterclockwise (ccw): Decrease of the speed 
 - Adjustment range : The maximum generated internal intelligence 
  signal of 10V equals to an encoder frequency 
  of 15-110KHz. 
 
Soldering  If soldering bridge JP11 is closed the internal encoder frequency is 
bridges:  multiplied by 4. Thus the intelligence signal is doubled. 
 
Remark:  The speed may be also adjusted by +/- 20% by using the 
 adjustment trimmer VEL on the front side of the Kern Drive. 

Assignment of the pins for Kern Drive with encoder sheet bar 

-M
+M MOTOR

VERSORGUNG

TACHOEINGANG

TACHOEINGANG

SOLLWERT-EINGANG

SOLLWERT-EINGANG

FREIGABE (+10/30VDC)

+10V

-10V

BEZUGSPOTENTIAL 0V

STROMANFRAGE

BETRIEBSBEREIT-AUSGANG

STROM-MONITOR (max.+/-8V)

ERDUNGS-

SCHRAUBE

SICHERUNG

CHB

CHA

KLEMMLEISTEFEDERLEISTE

DIN 41612

3232
3131
3030
2929
2828
2727
2626
2525
2424
2323
2222

21 21
2020
1919
1818
1717
1616
1515
1414
1313
1212
1111

77
66
55
44
33
22
11
ca

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

8 8
9 9
10 10

CHA

CHB

NULL

ENCODER

Options  
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6.2 Ballast circuits 

If the green LED OK goes out during the motor braking phase it is recommended to increase the 
equalizing capacity for the energy recuperation. 
If the moment of inertia of the system is too high the smoothing condenser is not capable to 
absorb the energy reflux alone. In this case we recommend the use of Kern ballast circuits. 

Ballast circuits for the use in the rack are available in Eurocard dimensions 100x160 8TE . Each 
circuit occupies one rack place. 

For drives with a very low motor inductivity (under 0,8 mH) the use of a choke fitting the motor is 
required. 
For all Kern servomotors there is no additional inductivity needed. 

Remark: With the installation of the choke inside the electric control box it is 
important to keep the length of the connections between the Kern Drive and the 
choke as short as possible. 

6.3 Minimum inductivity 

Item Nr.  (
�����$	� � �
�	��
��
���	� �

400a-350 Ballast circuit 60/200 Kern Drive  60 ..... 

400a-351 Ballast circuit 140/200 Kern Drive 140 ..... 

400a-352 Ballast circuit 200/200 Kern Drive 200 ..... 

But Kern recommends the use of inductivities in cascade to the motor to improve the 
MVcompatibility. 
Assignment of the inductivities: 

Current Induktivity 

4 / 8 
8 / 16 
14 / 28 

2mH, 4/8A 
1mH, 8/16A 

0,6mH, 14/28A  

Options  
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6.4 Accessoires 

��
��'�� � (
�����$	� �

069-025  Plug connection 64-polar DIN 41612, Version C, soldering tabs 

400a-371 Back wall sheet bar / encoder with cardholder 

400a-250 Housing MTS 60 for MS 60 

400a-251 Housing MTS 140 for MS 140 

400a-252 Housing MTS 200 for MS 200 

400a-270 Rack 42 TE with 5 slots 

400a-310 Bus for 2 slots 3 phases 20A 

400a-311 Bus for 3 slots 3 phases 28A 

400a-300 Ventilator for 2 slots 220 VAC 

400a-301 Ventilator for 3 slots 220 VAC 

400a-360 Encoder-sheet bar for Drive 60 ... 200 

400a-375 Paper condenser 10.000uF 200 Volt 

400a-350 Ballst circuit 60/200 

400a-351 Ballst circuit 140/200 

400a-352 Ballst circuit 200/200 

Options  
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 6.5 Block diagram  

 

Options  


