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Suitable analog or digital amplifi er cards in Euro-card 
format and analog amplifi ers in modular design or connec-
tor design that have been adapted to the valve technology 
are available to realize controlled or regulated drives.
Rexroth provides a unique complete, scalable portfolio of 
digital control electronics and motion controllers – from 
1-axis controllers to high-performance multi-axis control – 
which are able to connect almost any number of axes via 
crosscommunication. Integrated software is adapted to the 
particularities of the hydraulics and enables commission-
ing, parameterization and diagnosis.
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Designation Type
Component 

series Data sheet Page

Valve amplifi ers 

For proportional valves without electrical position feedback

Analog, Connector design 
For valves: DBETX, DBE, DRE, 2FREX, 3FREX VT-SSPA1-5... 2X 30264 9
For valves: DBET, DRE, DBEM...7x, KBPS...8, KKDSR1 
or as an universal amplifi er

VT-SSPA1-1(5, 50, 100, 
150)

1X 30116 17

For valves: All proportional valves without position control with solenoid 
2.5 A/25 W

VT-SSPA1-525-1X/V0 1X 30259 25

Analog, Modular design 
For valves: DBETX, DBE, DRE, 2FREX, 3FREX VT-MSPA1-5... 1X 30222 29
For valves: 4WRBA..E../..W VT-MSPA2-525 1X 30229 35
For valves: DBET-6X, (Z)DRE6-1X, 3DRE(M)10-7X, 3DRE(M)16-7X, ZDRE10-
2X, (Z)DBE6...-2X, DRE(M) 10, 25, 32-6X

VT-MSPA1-1... 1X 30223 41

For valves: DBE(M)30-3X, DRE(M)30-4X VT-MSPA1-30 1X 30224 47
For valves: DBET-6X...XE (in connection with VT-MUXA2-2) VT-MSPA1-200 1X 30223-200 53
For valves: 3DREP, 4WRA, KKDS VT-MSPA1-50 1X 30225 59
For valves: 4WRA6-2X, 4WRA10-2X VT-MSPA2-1 1X 30228 63
For valves: 4WRA...XE, 3DREP...XE, 4WRZ...XE (in connection with  
VT-MUXA2-2)

VT-MSPA2-200 1X 30228-200 71

For valves: (Z)DBE 6-1X, DBE(M) 10-3X, DBE(M) 10-5X, DBE(M) 20-3X, 
DBE(M) 20-5X, ZDRE 10-1X, (Z)DRE 6-1X

VT 11131, VT 11132 1X 29865 79

For valves: 4WRA-1X, .WRZ, 3DREP6 VT 11118 1X 30218 83
For valves: 4WRPH6...-2X...-855 VT-MSRA1-1-1X 1X 30227 89

Analog, Euro-card format 
For valves: DBETX, DBE, DRE, 2FREX, 3FREX VT-VSPA1-5..-1X/V0/RTP 1X 30109 95
For valves: (Z)DRE6-1X, ZDRE10-2X, 3DRE(M)-7X, DRE(M)-6X, (Z)DBE6-2X VT-VSPA1-1..., 1X 30100 101
For valves: DBET-6X, DBEM...-7X VT-VSPA1-2 1X 30115 109
For valves: 3DREP6-2X, 4WRA-...2X, 4WRZ...-2X VT-VSPA2-1 2X 30110 117
For valves: Proportional pressure valves with solenoid 800 mA VT 2000 5X 29904 129
For valves: Proportional pressure valves without electrical position
feedback with solenoid 800 mA/1600 A

VT-VSPA1-1, 
VT-VSPA1K-1

1X 30111 137

Digital, Euro-card format 
For valves: 4WRA, 4WRZ, (Z)DBE, DBE(M)T, DBE(M), DBEP 6, DRE 4 K, 
DRE(M), (Z)DRE, 3DRE(M), 3DREP

VT-VSPD-1 2X 30523 149

For proportional valves with electrical position feedback

Analog, Modular design 
For valves: (Z)DRS 6 VT-MRMA1-1 1X 30214 157
For valves: DBETR, 2FRE VT-MRPA1-... 1X 30221 167
For valves: 4WRE VT-MRPA2, VT-MRPA1 1X 30219 173

Analog, Euro-card format 
For valves: DBETFX, DREB, DBETBX, 3REZ, 4WRP VT-VRPA1-5...-1X/V0/ 1X 30052 183
For valves: DBETFX, DREB, DBETBX, DBEB, 3REZ, 4WRP VT-VRPA1-5...-1X/...-RTP 1X 30054 189
For valves: DBETR, 2FRE VT-VRPA1-… 1X 30118 195
For valves: FE, FES VT-VRPA1-50 bis 

VT-VRPA1-52
1X 30117 203

For valves: 4WRE VT-VRPA2 1X 30119 211
For valves: DBG, DRG VT-VRM1-1 1X 30405 221

1
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Valve amplifi ers 

Designation Type
Component 

series Data sheet Page

Digital, Euro-card format 
For valves: 4WRE VT-VRPD-2 2X 30126 227

For proportional valves for adjusting axial piston pumps

Analog, Modular design 
For valves: DBE(M)30-3X, DRE(M)30-4X VT-MSPA1-150 1X 30224 237

Analog, Euro-card format
For the fl ow control of the axial piston variable displacement pumps 
A4VSO and A4VSG

VT 5035 1X 29955 243

For the fl ow control of the axial piston variable displacement pump A4VS...HS VT- SR7 1X 29993 251

Digital, Euro-card format 
Zur Schwenkwinkel- und Druckregelung sowie Leistungsbegrenzung einer 
Axialkolben-Verstellpumpe A4VS...HS4

VT-VPCD 1X 30028 255

For control valves

Analog, Euro-card format
For valves: 4WRP VT-VRPA2-5...-1X/V0/RTS 1X 30047 273
For valves: 4WRP VT-VRPA2-5...-1X/V0/RTP 1X 30048 279
For valves: 4WRPH 6 -1X VT-VRRA1-527-1X/V0/... 1X 30042 285
For valves: 4WRPH...L, 5WRP10...L VT-VRRA1-5...-2X/V0,

VT-VRPA1-5...-2X/V0
2X 30041 291

For valves: 4WRPH...P-2X VT-VRRA1-5...-2X/V0/K...-
AGC

2X 30040 297

For valves: 4WRPH...P-2X VT-VRRA1-5...-2X/V0/
KV-AGC

2X 30046 303

For valves: 4WRL, 3WRCB VT-VRRA1-527-2X/
V0/2STV

2X 30045 309

For valves: 4WRL10...P-3X VT-VRRA1-527-2X/V0/
K40-AGC-2STV

2X 30043 315

For valves: 4WRL VT-VRPA1-527-2X/V0/
RTS-2STV

2X 30044 321

For valves: .WRC VT-SR31 bis VT-SR38 1X 29931 329
For valves: .WRC VT-SR41 bis VT-SR43 1X 30209 335

For servo valves

Analog, Modular design 
For valves: 4WS2EM VT 11021 29743 341

Analog, Euro-card format
For valves: 4WS2EE VT-SR1 29979 345
For valves: 4WS2EM, 4WS2EB, 4DS1EO, 3DS2EH VT-SR2 29980 351
For valves: 4WRD-5X VT-SR11 30211 357

For on/off  valves

Analog, Connector design 
For valves: Switching valves with direct current solenoid operation VT-SSV-1 2X 30262 363
For valves: WE6, WE10 VT-SSBA1 1X 30362 367
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Features 1
Ordering code 2
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Electrical connection 6
Adjustment elements / dimensions 7
Project planning / maintenance instructions / 
additional information 8

Features

 ▶ Proportional command value/current characteristic 
curve for command values between 0 and 100 %

 ▶ Regulated adjustable maximum current for command 
values greater than approx. 120 % (for diff erential 
input only)

 ▶ Diff erential input
 ▶ Separate up/down ramp generator
 ▶ Zero potentiometer/pilot current
 ▶ Command value attenuator/maximum current
 ▶ Dither frequency potentiometer
 ▶ 24 V operating voltage

H7072+7645

Valve amplifier for proportional valves

 ▶ Component series 1X
 ▶ Analog, connector design
 ▶ Suitable for controlling solenoid-actuated pressure and 

directional valves without position control 
(see page 2)

RE 30116 
Edition: 2013-04
Replaces: 12.12Type VT-SSPA1-1(5, 50, 100, 150)
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 Ordering code

01 Valve amplifi er for proportional valves, analog, connector design VT-SSPA1

02 For DBET / DRE / DBEM...7x 1
For KBPS...8 5
Universal, 2.5 A 50
For KKDSR 100
Universal, 0.8 A 150

03 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Version: Standard V0
Version: Ramp time: 10 ms to 2 s (only for variant VT-SSPA1-50-1X) V002

05 Voltage input 0

06 24 V operating voltage 24

06 With cable gland no code
With M12 connector K24

01 02 03 04 05 06 07

VT-SSPA1 – – 1X / / 0 – 24 /

Type overview

Type Mat. no. UB Irated f with Irated Command value For valve Solenoid
VT-SSPA1-1-1X/V0/0-24 R900779643 24 V 1.6 A 340 Hz 0...10 V/24 V DBET / DRE / DBEM...7x 5.5 Ω
VT-SSPA1-1-1X/V0/0-24/K24 R901238534 24 V 1.6 A 340 Hz 0...10 V/24 V DBET / DRE / DBEM...7x 5.5 Ω
VT-SSPA1-5-1X/V0/0-24 R901024331 24 V 1.2 A 200 Hz 0...10 V/24 V KBPS...8 4.77 Ω 
VT-SSPA1-5-1X/V0/0-24/K24 R901238530 24 V 1.2 A 200 Hz 0...10 V/24 V KBPS...8 4.77 Ω 
VT-SSPA1-50-1X/V0/0-24 R901005414 24 V 2.5 A 305 Hz 0...10 V/24 V Universal > 2 Ω
VT-SSPA1-50-1X/V002/0-24 R901336728 24 V 2.5 A 305 Hz 0...10 V/24 V Universal > 2 Ω
VT-SSPA1-50-1X/V0/0-24/K24 R901238532 24 V 2.5 A 305 Hz 0...10 V/24 V Universal > 2 Ω
VT-SSPA1-100-1X/V0/0-24 R901030116 24 V 1.2 A 150 Hz 0...10 V/24 V KKDSR1 7.2 Ω
VT-SSPA1-100-1X/V0/0-24/K24 R901238528 24 V 1.2 A 150 Hz 0...10 V/24 V KKDSR1 7.2 Ω
VT-SSPA1-150-1X/V0/0-24 R901104644 24 V 0.8 A 150 Hz 1) 0...10 V Universal 19.5 Ω
VT-SSPA1-150-1X/V0/0-24/K24 R901263782 24 V 0.8 A 150 Hz 1) 0...10 V Universal 19.5 Ω

1) With a solenoid resistance of R = 19.5 Ω and a solenoid current of I = 100 mA
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 Accessories for type .../K24

Description Designation Mat. no.
Assembled cable with straight mating connector KABELSATZ VT-SSPA1-1X/M12/1/V00 R901241656

��

���

����
����	
��

Cable sheath: PVC, black
Cable sheath Ø: 6.4 mm
Wire cross-section: 4 x 0.75 mm2

Cable and mating connector shielded
Connection see page 6

Assembled cable with angular mating connector KABELSATZ VT-SSPA1-1X/M12/2/V00 R901241651
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�� Cable sheath: PVC, black
Cable sheath Ø: 6.4 mm
Wire cross-section: 4 x 0.75 mm2

Cable and mating connector shielded
Connection see page 6
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Applications

2-conductor technology (only with differential input)
 ▶ Switching application with constant-current control
 ▶ Ramp function upon switch-on

The "IN+" input is bridged with supply voltage (+UB) in 
the connector, the IN- input is bridged with supply voltage 
(0 V) in the connector.
The maximum current must generally be adjusted accord-
ing to the solenoid information using potentiometer "G". 
The ramp time "ramp up" (t <) can be set within the range 
of tmin to 5 s.

3-conductor technology (only with differential input)
 ▶ Switching application with constant-current control
 ▶ Switching with low control power
 ▶ Ramp function can be adjusted separately when switch-

ing on and off  the control voltage
The "IN+" input is connected to the control voltage 
(Us = 24 V), the "IN–" input is bridged with supply voltage 
(0 V) in the connector.
The maximum current must generally be adjusted accord-
ing to the solenoid information using potentiometer "G". 
When switched off ("IN+" = 0 V or "IN+" = open) a pilot 
current can be set at "Z". This serves to reduce the switch-
on delay, particularly with ramp. If required, this value can 
be adjusted between approx. 0 mA and approx. 15 % of the 
rated current. The ramp times "ramp up" (t <) and "ramp 
down" – (t >) can be set within the range of tmin to 5 s.

 Ordering code (continued)
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Applications (continued)
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4-conductor technology
The "IN+" input is connected to the control signal 
(Us = 0... 10 V/24 V), the "IN–" input is connected to the 
reference potential of the control voltage.
Pilot current and maximum current are set using potenti-
ometers "Z" and "G" prior to commissioning. The current 
can now be proportionally adjusted according to the con-
trol voltage between the set pilot current and the set 
maximum current. The pilot current can be set in the range 
of approx. 0 mA to approx. 15 % of the rated current, the 
maximum current can be set in the range of 0 to Imax 
(see technical data page5).

Block diagram 

(1) Internal voltage adjustment
(2) Command value input
(3) Zero point potentiometer "Z" / pilot current I (IN = 0 %)
(4) Command value attenuator "G" / maximum current I (IN = 100 %)
(5) Ramp time potentiometers "t <" and "t >"
(6) Frequency range correction "f" 
(7) Power output stage

Com-
mand 
value

Function

The plug-in amplifier is suitable for installation on a valve 
connection base according to EN 175301-803. By turning 
the plug insert and the electronics in the housing, the 
plug-in amplifier can be mounted on the solenoid in 
90° increments.

Command value presetting
The command value range is between 0 and UB. In the 
command value range 0... 10 V the solenoid current is 
proportional to the command value. Starting with a com-
mand value of 12 V up to UB the solenoid current is 
almost constant according to the Imax setting (switch-
ing application).

Ramp generator
The ramp generator (5) limits the rise of the control out-
put. The up and down ramp times can be adjusted sepa-
rately. In switching applications, the ramps can be used to 
dampen the switch-on and switch-off impulse (When 
switching off only with 3-conductor connection, i.e. switch-
ing signal and supply are connected separately). This 

behavior also depends on the valve and solenoid type. The 
downstream command value attenuator (4) has no influ-
ence on the ramp time.
Characteristic curve
Up to a command value of approx. 110 % the transfer 
characteristic curve rises linearly. The zero point can be 
corrected using potentiometer "Z", the maximum value can 
be corrected using potentiometer "G".

Power output stage
Output stage (7) is freely clocking. The clock frequency 
depends on the current level, the operating voltage and 
the impedance of the controlled solenoid. The clock fre-
quency can be re-adjusted using potentiometer "f". The 
current output stage generates a regulated current signal 
according to the control output provided by the summing 
device (3). If the clock frequency is too high, the valve 
hysteresis is increased. If the clock frequency is too low, 
the noise level of the hydraulic system is increased.

( ) = references to the block diagram

20



Valve amplifier | VT-SSPA1-1(5, 50, 100, 150)  5/8

RE 30116, edition: 2013-04, Bosch Rexroth AG 

Actual value Imax
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Command value
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Characteristic curve

IB (0 %) 0 %

Notice:
Depending on the type, the pilot 
current can also be "0".

 Technical data (for applications outside these parameters, please consult us!)

Type VT-SSPA1-1 VT-SSPA1-5 VT-SSPA1-50 VT-SSPA1-100 VT-SSPA1-150
24 V operating voltage UB 24 VDC

u(t)max 35 V
u(t)min 18 V

Maximum cable inductance 1) Lmax 100 μH
Current and power consumption 
(dependent on solenoid data)

I / A < 1.7 < 1.7 < 2.6 < 1.7 < 1.2
Pmax / VA < 40 < 40 < 60 < 40 < 30

Recommended pre-fuse I / A 2; time-lag 2; time-lag 3.15; time-lag 2; time-lag 1.5; time-lag
Minimum coil inductivity Lmin / mH 15 15 10 15 15
Pilot current (setting range) IB / mA 0...300 0...300 0...350 0...250 0...200
Pilot current (factory setting) IB / mA 100 0 100 0 100
Rated current (factory setting) I / A 1.6 1.2 2.5 1.2 0.8
Maximum current (setting range) Imax / A IB...1.7 IB...1.8 IB...2.6 IB...1.7 IB...0.8
Clock frequency at Imax f / Hz 340 200 305 150 150 2)

Command value input (voltage)
Proportional range U 0...10 V
Switching range U 12 V...UB

Resistance R 20 kΩ
Ramp time (setting range)

Variant V0 t 100 ms...5 s 60 ms...5 s
Variant V002 t 10 ms...2 s

Type of connection (cable gland) 4 screw terminals
Cable diameter 4.5 … 11 mm
Type of connection (M12 connector) Connector, 4-pole, M12x1
Type of connection (solenoid) Base according to EN 175301-803
Number of poles (solenoid) 2 + PE
Dimensions See page 7
Type of mounting M3 x 40 mm
Admissible operating temperature range 
(amplifier with cable gland)  / °C –25 … +70 –25 … +70 –25 … +60 –25 … +70 –25 … +70

Admissible operating temperature range 
(amplifier with M12 connector)  / °C –25 … +70 –25 … +70 –25 … +50 –25 … +70 –25 … +70

Storage temperature range  –25 … +85 °C
Protection class according to EN 60529 IP65 with mounted cable/mounted mating connector
Weight m 0.125 kg

100 % Approx. 110 %

1) Usually corresponds to a cable length < 100 m 2) With a solenoid resistance of R = 19.5 Ω and a solenoid current 
of I = 100 mA
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 Electrical connection

Terminal/pin Terminal/pin

+UB / 1
Operating voltage UB

24 V
IN+ / 2

Command value input
24 V; 0...10 V

0 V / 3 0 V ground IN– / 4
Reference potential for the 

command value

The connection for the protective grounding conductor is 
accessible after the electronic printed-circuit board has 
been removed.

Connection cross-section:  
4 x 0.75 mm2 shielded or 
5 x 0.5 mm2 shielded (connect shield in control cabinet)
For VT-SSPA1-50:
4 x 1.5 mm2 shielded (connect shield in control cabinet)
Cable diameter: 4.5 … 11 mm

Terminal connection

Risk of malfunctions in case of EMC/ESD interference on 
the connection cable
Do not route command value connection lines through 
this section! 

�

�

�

�

The connection for the protective grounding 
conductor is not provided

Connection cross-section:
4 x 0.75 mm2 shielded 
(connect shield in control cabinet)

M12 plug-in connector port

Connector on amplifi er

Mating connector and wire colors with pre-assembled cable set
Please order the cable set separately, see page 3

Brown +UB

White IN+

Black IN–

Blue 0 V
Shield
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 Adjustment elements / dimensions (dimensions in mm)

Top view on open housing:
G Command value attenuator/maximum current
Z Zero point potentiometer/pilot current

t < Ramp time "up"
t > Ramp time "down"
f Frequency range

Cable gland PG11 Connector M12x1
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

 ▶ The plug-in amplifi er may only be wired when de-energized.
 ▶ Do not lay lines close to power cables!
 ▶ The distance to aerial lines, radios, and radar systems has to be 1 m at least.
 ▶ To set the potentiometers and to check the current values, use the measuring adapter and measure the currents in 

a potential-free manner.
 ▶ The specifi ed maximum solenoid currents must not be exceeded.
 ▶ Do not use solenoids with integrated free-wheeling diodes.
 ▶ The supply voltage is to be protected by means of a fuse – see "Technical data".

Notice:
The solenoids are controlled with a clocked voltage. The solenoid voltage impulse level corresponds to the applied oper-
ating voltage (+UB).
Solenoids with integrated EMC protection circuit may only be used if the response voltage of the protection circuit - 
both, for positive and negative voltage - is greater than the actual operating voltage.
The specifications of the valve manufacturers are to be observed.

Notice:
 ▶ With a strongly fl uctuating operating voltage, it may in the individual case be necessary to use an external smoothing 

capacitor with a capacity of approx. 470 μF to 2200 μF.
 ▶ The line length should not exceed 50 m. For longer lines, a capacitor with C ≥ 100 μF has to be connected 

between UB and 0 V. The line between capacitor and plug-in amplifi er must not be longer than 50 m.
Recommendation: Capacitor module VT 11110 (see data sheet 30750); sufficient for up to 5 plug-in amplifiers.

Project planning / maintenance instructions / additional information
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Bosch Rexroth AG, RE 30223, edition: 2013-01 

H6833_d

Analog amplifier module

Features

 ▶ Suitable for controlling direct operated proportional 
pressure valves:
– DBET-6X, 
– DBEM...-7X, 
– (Z)DRE 6…-1X,
– 3DRE(M) 10...-7X, 
– 3DRE(M) 16...-7X, 
– ZDRE 10…-2X,
– (Z)DBE6...-2X, 
– DRE(M) 10, 25, 32-6X

 ▶ Inverse-polarity protection of the operating voltage
 ▶ Diff erential input for command value voltage +10 V
 ▶ Ramp generator up and down can be set separately
 ▶ Zero point potentiometer 
 ▶ 1 command value attenuator
 ▶ Characteristic curve generator
 ▶ Clocked power output stage
 ▶ LED display:  • Ready for operation (green)
 ▶ Measuring sockets for: • Pressure command value

 • Actual current value
 ▶ Dither generator with command value- and operating 

voltage-dependent frequency

Contents

Features 1
Ordering code 2
Functional description 2
Block diagram 3
Terminal assignment/device view 3
Technical data 4
Output characteristic curve 5
Device dimensions 5
Project planning/maintenance instructions/
additional information 6

 ▶ Component series 1X

RE 30223 
Version: 2013-01
Replaces: 02.12Type VT-MSPA1-1, VT-MSPA1-10, VT-MSPA1-11
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2/6 VT-MSPA1-1... | Analog amplifier module

Bosch Rexroth AG, RE 30223, edition: 2013-01

Ordering code

01 Analog amplifi er module VT-MSPA1

02 For controlling direct operated proportional pressure valves:

DBET-6X, DBEM...-7X 1

(Z)DRE 6…-1X 10

3DRE(M) 10...-7X,
3DRE(M) 16...-7X,
ZDRE 10…-2X,
(Z)DBE6...-2X,
DRE(M) 10, 25, 32-6X

11

03 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Standard version V0

05 Further details in the plain text *

01 02 03 04 05

VT-MSPA1 – – 1X / V0 / *

Functional description

Analog amplifier for controlling pressure valves without 
electrical feedback. The modular design allows for simple 
top hat rail mounting as is usual in control cabinets.

Command value input: 4
The module amplifier is controlled by means of a standard 
command value signal 0 to +10 V. By means of the zero 
point trimmer (Zw) (6), a zero point offset can be corrected.

Ramp generator: 5
In the ramp generator (5), the control output rise is limited. 
Using the trimmer "t <" (7), the time for the increasing 
command value signal is set and using trimmer "t >" (8), the 
time for the decreasing command value voltage is set. The 
adjustable time is part of the technical data.

Characteristic curve generator: 10
Using the trimmer "Gw" (9), the rated current of 1.6 A 
for the solenoid is set. In the characteristic curve genera-
tor (10), the command value signal is changed so that 
a linear command value pressure characteristic 
curve results.

Clock generator: 12
In the clock generator (12), a frequency for the output 
stage adjusted to the command value is generated.

Power output stage: 11-14
Using the control output coming from the characteristic 
curve generator (10) and the clock frequency, the power 
output stage generates a PWM signal that is fed into the 
solenoid. The solenoid current is recorded and, in the 
current controller (11), compared with the control output 
and the difference is compensated. 

Fault recognition: 15
Monitors the solenoid conductors with regard to cable 
break and short circuit as well as over-current of the output 
stage. If there is an error, the green ready for operation 
display goes out.
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Analog amplifier module | VT-MSPA1-1...  3/6

RE 30223, edition: 2013-01, Bosch Rexroth AG 

Block diagram

1 Fuse
2 Suppressor diode
3 Power supply unit
4 Command value input
5 Ramp generator
6 Potentiometer zero point

7 Potentiometer ramp up
8 Potentiometer ramp down
9 Potentiometer Imax

10 Characteristic curve generator
11 Current controller
12 Clock generator

13 Schmitt trigger
14 Output stage
15 Fault recognition
16 Measuring socket
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4/6 VT-MSPA1-1... | Analog amplifier module

Bosch Rexroth AG, RE 30223, edition: 2013-01

Technical data 
(For applications outside these parameters, please consult us!)

VT-MSPA1-1 VT-MSPA1-10 VT-MSPA1-11

Operating voltage UB 24 VDC +40 % –10 %

Operating range:

– Upper limit value uB(t)max 35 V

– Lower limit value uB(t)min 21 V

Power consumption Pmax < 50 VA

Current consumption Imax < 1.3 A

Fuse Is Electronic overload protection and SMD fuse (soldered in)

Inputs:

– Command value (differential input) Ucommand 0 to +10 V; Re = 100 kΩ

Outputs: Imin

– Solenoid current/solenoid resistance Imax 1.9 A; R20 = 5.5 Ω 1.9 A; R20 = 5.2 Ω 1.9 A; R20 = 5.5 Ω

– Frequency f 180 to 450 Hz 330 Hz ± 10 % 180 to 450 Hz

Setting ranges:

GW: Solenoid current I 100 mA…1.9 A

ZW: Zero point ±25 %

t >:
t <:

Ramp t 80 ms…5 s 210 ms…5 s 160 ms…5 s

Measuring sockets:

– Command value "w" U 0 to 10 V

– Actual current value "I" U 1 mV ≙ 1 mA solenoid current

Type of connection 6 screw terminals

Type of mounting Top hat rail TH 35–7.5 according to EN 60715

Protection class according to EN 60529 IP 20

Dimensions (W x H  x D) 25 x 79 x 85.5 mm

Admissible operating temperature range 0 to +50 °C

Storage temperature range –25 to +85 °C

Ground m 0.15 kg

Notice:
For information on the environment simulation testing for the areas EMC (electromagnetic compatibility), climate 
and mechanical load, see data sheet 30223-U.
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RE 30223, edition: 2013-01, Bosch Rexroth AG 
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Bosch Rexroth AG, RE 30223, edition: 2013-01

6/6 VT-MSPA1-1... | Analog amplifier module

Project planning/maintenance instructions/additional information

 ▶ The amplifi er module may only be wired when de-energized.
 ▶ The distance to radios must be suffi  cient (>> 1 m).
 ▶ Screen command value lines, do not lay them close to power cables, screen solenoid conductors.
 ▶ Do not use free-wheeling diodes in the solenoid conductors.
 ▶ With a strongly fl uctuating operating voltage, it may in individual cases be necessary to use an external smoothing 

capacitor with a capacity of at least 2200 μF.
 ▶ Recommendation: Capacitor module VT 11110 (see data sheet 30750); suffi  cient for up to 3 amplifi er modules.
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1/4Analogue amplifier module   

Type VT-MSPA1-50

Component Series 1X

RE 30225/02.07
Replaces: 01.04

Table of contents Features

– Suitable for controlling of one proportional solenoid; especially 

of direct operated proportional directional valves in screw-in 

cartridge valve technology

– Differential input

– One pulsed output stage

– Ramp generator; ramp times „up“ and „down“ separately 

adjustable

– Reverse polarity protection for power supply

– Adjustable maximal current

– Adjustable current step

– Zero point potentiometer

–  Measuring sockets for actual value and command value of 

current

– LED lamp „Ready for operation“ (green)

Contents  Page

Ordering code 1

Features 1

Functional description 2

Block circuit diagram / Pin assignment 2

Terminal assignment 2

Technical Data 3

Output curve 3

Unit dimensions 4

Engineering notes / Maintenance notes / Supplementary information 4

HAD6785_d

Ordering code

Analogue amplifier in modular design for controlling 

of one proportional solenoid

 

for proportional solenoids with one solenoid for 2.5 A

Component Series 10 to 19 = 1X

(10 to 19: unchanged technical data and pin assignment)

 Further details in clear text

Basic version

VT–MSPA1–50 1X V0 *

Suitable power supply unit:

– Type VT-NE30-2X, see RE 29929

 compact power supply unit 115/230 VAC  24 VDC, 108 W
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2/4 Bosch Rexroth AG Hydraulics VT-MSPA1-50    RE 30225/02.07

Terminal assignment

Operating-

voltage

Terminals 3 and 6: Differential input

Proportional

solenoid

+U
B

1 4

0 V 2 5

Reference

potential
3 6 ±U

comm

Functional description

General

The amplifier module is to be snapped onto top hat rail accor-

ding to EN 60715. The electrical connection is by means of 

screw terminals. The module is operated using 24 VDC.

The internal power supply unit provides all internally required 

po si ti ve and negative supply voltages. As soon as the power 

supply unit is in operation, the green LED („Ready for operati-

on“) lights up.

Command value preselection

The internal command value signal is generated by the sum 

[3] of the external command value signal applied to differenti-

al input [2] and the zero point offset (zero point potentiometer 

„Zw”).

Ramp generator [4]

The ramp generator limits the gradient of the control variable. 

Due to the characteristic curve generator connected down-

stream, the ramp time is not extended or shortened. The ramp 

time can be set separately for “up” and “down” ramps with the 

help of potentiometers (“t <“ and “t >“).

Characteristic curve generator [5]

The adjustable characteristic curve generator can be used to 

adjust the step-change height and maximum values to the hy-

draulic requirements.

Clock-pulse generator [6]

The clock pulse generator generates the clock frequency and 

feeds it to the output stage.

Current output stage [7]

The current output stage generates the pulsed solenoid current 

for the proportional valve. The solenoid current is 2.5 A. The 

output stage output is short-circuit-proof.

Fault detection [8]

The solenoid cables are monitored for cable break and short-

circuit and the output stage for overcurrent. In the case of an 

error, the green LED flashes.

[ ] = Cross-reference to the block circuit diagram

Block circuit diagram / Pin assignment

1 Power supply unit

2 Differential amplifier

3 Command value summator

Zw = zero point of command value

t < = Ram p time „up“

t > = Ramp time „down“

Sw = Step-change height

Operating-

voltage

Differential input 

(U
comm

):

Comm. value 0 to 10 V

Reference potential/
GND

4 Ramp generator

5 Characteristics curve generator

6 Clock-pulse generator

7 Current output stage

8 Command detection

9 Proportional valve

Gw = Max. Command value

w = Command value

I = Actual current value
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Hydraulics   Bosch Rexroth AGRE 30225/02.07    VT-MSPA1-50 3/4

Operating voltage U
B

24 VDC +40 % –10 %

Operating range:

– Upper limit value u
B
(t)

max
35 V

– Lower limit value u
B
(t)

min
21 V

Current consumption (at U
B
= 24 V) I

max
   2 A

Power consumption P
S
 max. 50 VA

Fuse Electronic overload protection of the output stage

Inputs:

– Command value (differential input) U
Comm

0 to +10 V; R
e
 approx. 100 k

Adjustment ranges:

– Zero point of command value (potentiometer „Zw“) ±10 %

– Max. command value (potentiometer „Gw“) 0 to 110 %

– Ramp times (potentiometer „t <“ and „t >“) approx. 50 ms to ca. 5 s

– Step-change height (potentiometer „Sw“) 0 to 50 %

Outputs:

– Current output stage

 • Solenoid current / resistance I
max

 2.5 A; R
(20)

 = 2 

 • Clock-pulse frequency f 360 Hz  ±15%

– Measuring socket

 • Command value „w“ U 0 to 10 V

 • Actual current value „I“ U 0 to 2.5 V (mV = mA)

Type of connection 6 threaded terminals

Type of mounting Top hat rail TH 35 – 7.5 to EN 60715

Insulation IP 20 to EN 60529 

Dimensions (W x H x D) 25 x 79 x 85.5 mm

Permissible operating temperature range 0 to +50 °C

Storage temperature range –20 to +70 °C

Weight m 0.13 kg

  Note!

For details on environment simulation tests in the fields of EMC (electromagnetic compatibility), climate and mechanical stress, 

see RE 30225-U (declaration on environmental compatibility).

Output curve

 Command value in % 

O
u
tp

u
t 

c
u
rr

e
n
t 

in
 A

 

Technical Data (For applications outside these parameters, please consult us!)
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Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Telefon +49 (0) 93 52 / 18-0

Telefax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 

reproduced or given to third parties without its consent. 

The data specified above only serve to describe the product. No state-

ments concerning a certain condition or suitability for a certain application 

can be derived from our information. The information given does not release 

the user from the obligation of own judgment and verification. It must be 

remembered that our products are subject to a natural process of wear and 

aging.
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85,5

79

25

321

4 5 6

w I

REXROTH
VT-MSPA1-50

Gw
Sw
Zw
t <
t >

Unit dimensions (in mm)

Top hat rail TH 35 – 7.5 

to EN 60715

Potentiometer:

Gw Max. command value

Sw Step-change height of internal command

value

Zw Zero point of command value

t < Ramp time for increasing command values

t > Ramp time for decreasing command values

Measuring socket:

w Command value

I Actual current value

T

Reference potential

Engineering notes / Maintenance notes / Supplementary information

–  The amplifier module may only be wired when disconnected from the power supply!

–  The distance to radio sources must be adequate (>> 1 m)!

–  Shield command value cables, do not lay in the vicinity of power cables!

–  Do not connect freewheel diodes in the solenoid lines!

–  In the case of heavy fluctuations in the operating voltage, it may become necessary to install an external 

smoothing capacitor having a capacitance of at least 2200 μF. 

Recommendation: Capacitor module type VT 11073 (see RE 29750); sufficient for up to 3 amplifier modules

–  For solenoid cables up to 50 m long, use cable type LiYCY 1.5 mm2. In the case of greater lengths, please consult us!

–  The inputs of the differential amplifier must always be switched on or off simultaneously!

–  Use relays with gold-plated contacts for passing on command values (small voltages, small currents)!

–  Use only instruments R
i
 > 100 k  for taking measurements on the module!

–  For adjusting the potentiometers, use a screw driver with a blade width of 2.5 mm to 3.5 mm!

–  Adjustment of step-change heights:

1. Turn potentiometer “Sw“ to the left-hand limit stop

2. Preselect a command value of 0.5 V using zero point potentiometer “Zw” (measuring socket “w“)

3. Set the required step-change height using potentiometer ”Sw”; check the value in measuring socket “w”

4. Apply 0 V to the differential input

5. Set 0 V in measuring socket “w” using the “Zw” potentiometer (zero point balancing)
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RE 30100, edition: 2013-04, Bosch Rexroth AG 

tb0185_d

Valve amplifiers for proportional pressure valves

Features

 ▶ Diff erential input (0 to +10 V)
 ▶ Current input (4 to 20 mA)
 ▶ Ramp generator with separately adjustable ramp times 

"up/down"
 ▶ External ramp time setting
 ▶ Enable input
 ▶ Clocked power output stage
 ▶ "Ready for operation" message
 ▶ Reverse polarity protection of the supply voltage
 ▶ Short-circuit protection and cable break detection of the 

solenoid conductor

Contents

Features 1
Ordering code 2
Function 2
Block diagram 4
Setting and operating controls 5
Technical data 6
Dimensions 7
Project planning / maintenance instructions / 
additional information 7

 ▶ Component series 1X
 ▶ Analog, euro-card format
 ▶ Suitable for controlling proportional pressure valves:

– (Z)DRE 6...-1X, 
– ZDRE 10…-2X,
– 3DRE(M) 10...-7X, 
– 3DRE(M) 16...-7X, 
– DRE(M) 10...-6X,
– DRE(M) 25...-6X,
– DRE(M) 32...-6X,
– Z)DBE6...-2X

RE 30100 
Edition: 2013-04
Replaces: 03.11Type VT-VSPA1-10, VT-VSPA1-11
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Bosch Rexroth AG, RE 30100, edition: 2013-04

Ordering code

01 Valve amplifi er for proportional pressure valves, analog, euro-card format VT-VSPA1

02 For controlling the valve (Z)DRE 6...-1X 10
For controlling the valves:
ZDRE 10…-2X,
3DRE(M) 10...-7X, 3DRE(M) 16...-7X,
DRE(M) 10...-6X, DRE(M) 25...-6X, DRE(M) 32...-6X,
(Z)DBE6...-2X,

11

03 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Version: Standard V0

05 Standard option 0

06 Further details in the plain text *

01 02 03 04 05 06

VT-VSPA1 – – 1X / V0 / 0 *

Accessories
 ▶ Open card holder VT 3002-1-2X/48F (see data 

sheet 29928)

Function

Power supply unit (1)
The amplifier has a power supply unit with making current 
limiter. This unit supplies all internally required positive and 
negative supply voltages.

Command value specification (2), (3), (4), (5)
The internal command value signal is calculated from the 
total (5) of the external command value signal available at 
the differential input (2) or at the current input (3) and the 
zero point offset (4) (zero point potentiometer "Zw").
The following applies:
Standard 
values Current input

Diff erential 
input

Command 
value socket

0 % 4 mA 0 V 0 V

+100 % 20 mA +10 V +10 V

There is no switch-over between current and voltage input. 
The inputs are permanently available (see block diagram).

Enable function (6)
The enable function (6) enables the power output stage 
and forwards the internal command value signal to the 
ramp generator (7). The enable signal is indicated by an 
LED. If enable is connected (via 24 V input or jumper J1), 
the internal command value is changed (with any kind of 

command value specification) by the set ramp time. Thus, a 
controlled valve does not open abruptly.

Ramp generator (7)
The ramp generator (7) limits the rise of the control output. 
The downstream amplitude limiter (11) does not extend or 
shorten the ramp time. Using the jumper J3, the ramp time 
is changed by the factor 10.
The following applies:

J3 Usocket /V 1 0.2 0.1 0.02

Open* t/ms 100 500 1000 5000

Closed t/s 1 5 10 50

* Basic setting (condition as supplied)

Formula:

 t =
100 ms

Usocket / V

Ramp on/off (8)
Using jumper J2 or the "Ramp on/off" input (8) (see terminal 
assignment), the ramp time is set to a minimum (< 50 ms).
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An activated ramp is indicated by an LED.

"Ramp on/off " input J2 LED "T" Ramp

0 V Open On On

+24 V Open Off Off 

0 V Closed Off Off 

+24 V Closed On On

External ramp time setting (9)
Using an external potentiometer or external voltage specifi-
cation (according to the formula specified in section "Ramp 
generator"), the internally set ramp time can be extended. 
The setting can be verified by means of the measuring 
sockets. In case of a cable break, the internal default set-
ting will be valid automatically.

The following applies to the external potentiometer:
Setting range*

R Min. ramp time
(potentiometer at left turn)

Max. ramp time
(rotary angle of the potenti-
ometer at approx. 95 %)

1 k 100 ms 1 s

100 1 s 10 s

* The minimum ramp time can only be reached if the internally set 
ramp time is lower, i.e. the corresponding potentiometer is at the 
left turn. The specified ramp times are true for J3 = open.

 

Characteristic curve generator (10)
Using the "Gw" potentiometer (11), the maximum current 
for the solenoid is set. In the characteristic curve genera-
tor (10), the command value signal is changed so that a 
linear command value pressure characteristic curve is 
created. For this purpose, the characteristic curve genera-
tor (10) has to be activated using jumper J4 and jumper J5 
has to be opened.
In order to deactivate the characteristic curve, jumper J4 
has to be opened and jumper J5 has to be closed.

Amplitude limiter (11)
The internal command value is limited to approx. +120 % of 
the nominal range.

Command value output (12)
0 % ≙ 0 V +100 % ≙ +10 V

Clock generator (13)
In the clock generator (13), a frequency for the output 
stage is generated. The frequency is influenced by the 
supply voltage.
Via the jumper J6, a frequency depending on the command 
value signal is generated. For a universal use, jumper J6 is 
to be opened.
A frequency adjustment via the "frequency" potentiometer 
can be realized by means of jumper J7.

Example 1:
(Frequency adjustment via "frequency" potentiome-
ter – without command value dependancy; J6 = open, 
J7 = closed)
Setting range for VT-VSPA1-10: 180 Hz ... 400 Hz ± 15 %
Setting range for VT-VSPA1-11: 210 Hz ... 310 Hz ± 15 %

Example 2:
(command value-dependent frequency – J6 = closed)

450

0
50

100
150
200
250
300
350
400

0 20 40 60 80 100

18 V
24 V
28 V
34 V
UB

Fr
eq

ue
nc

y 
in

 H
z 

*

Command value in %
* Tolerance: ±15 %

Via the "frequency" potentiometer, the frequency can be 
corrected by > ±10 % (J6 and J7 closed).

Power output stage (14)
The power output stage creates a clocked solenoid current 
for the proportional valve.
The output stage output is de-energized in case of an inter-
nal fault signal or iif it has not been enabled. The output 
stage output is short-circuit-proof.

Actual value output (15)
1 mA (Isolenoid)  1 mV (actual value output)

Fault recognition (16)
The solenoid conductor is monitored for cable break and 
short-circuits. If there is no fault, a voltage > 16 V is output 
at the "ready-for-operation" output and the "ready-for-oper-
ation" LED is illuminated. In case of a fault, the voltage 
is < 1 V and the LED flashes.
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Block diagram
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Setting and operating controls

Ready for operation
Enable

Ramp activated

Zero point calibration "Zw"
Amplitude attenuator "Gw"

Ramp up "t <"
Ramp down "t >"

Measuring sockets

Fuse 2 A
medium time-lag

"frequency" potentiometer

N
am

e 
pl

at
e

Measuring sockets
t < Ramp time "Ramp up"
t > Ramp time "Ramp down"
w Command value output (0...10 V)
I Actual value (1 mV  1 mA )
f Clock frequency of the output stage
⊥ Reference for outputs

Additional potentiometer
"frequency" Frequency setting (to be activated using J7)

LED
Ready-for-operation LED
Enable LED ("enable")

T "Ramp on active" LED
w1-w4 "Command value call-up active" LEDs 

(only with A4 variant)

Jumpers
VT-VSPA1-10 VT-VSPA1-11

J1
Open Not enabled • •
Closed Enabled

J2 Ramp function on/off  (• = open)
(see table under "Ramp on/off " on page 3)

J3
Open Ramp time 20 ms ... 5 s • •
Closed Ramp time 200 ms ... 50 s

J4
Open Command value pressure characteristic curve correction inactive

Closed Command value pressure characteristic curve correction active • •

J5
Open Command value pressure characteristic curve correction active • •
Closed Command value pressure characteristic curve correction inactive

J6
Open Command value-dependent frequency deactivated •
Closed command value-dependent frequency activated (ZDRE 10, 3DRE(M) size 10 and size 16) •

J7
Open Frequency adjustment via "frequency" potentiometer deactivated •
Closed Frequency adjustment via "frequency" potentiometer activated •

J8 Closed Reserve jumper • •
• = Jumper condition as supplied
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Technical data (for applications outside these parameters, please consult us!)

VT-VSPA1-10 VT-VSPA1-11
Operating voltage UB 24 VDC + 40 % – 20 %

Operating range Upper limit value uB(t)max 35 V

Lower limit value uB(t)min 18 V

Power consumption PS < 24 VA

Current consumption I < 2 A

Fuse IS 2 A medium time-lag, exchangeable

Inputs

Analog Differential input Ue 0 ... +10 V, Re > 50 k

Current input Ie 4 ... 20 mA, load RB = 100 k

Ramp time external Ue 0 V ... +5 V, Re > 10 k

Digital
Ramp call-ups U

8.5 V ... UB  call-up operated, Re > 100 k

0 ... 6.5 V  no call-up, Re > 100 k

Ramp on/off U
8.5 V ... UB  ramp on, Re > 100 k

0 ... 6.5 V  ramp off , Re > 100 k

Enable U
8.5 V ... UB  ON, Re > 100 k

0 ... 6.5 V  OFF, Re > 100 k

Clock frequency f 330 Hz ± 10 %, with J6 = open 
and J7 = closed

250 Hz ± 10 %
with J6 and J7 = open

Setting ranges

Zero adjustment (potentiometer "Zw") +30 %

Ramp times (potentiometer "t <" and "t >") t 20 ms ... 5 s, switchable to 0.2 s ... 50 s

Amplitude attenuator (potentiometer "Gw") 0 ... +120 %

Frequency adjustment with potentiometer "frequency" 
(J7 operated)

f See explanation: Clock generator, page 3

Outputs

Command value signal U 0 ... +10 V ± 2 %, Imax = 2 mA

Actual value signal U 0 ... +10 V ± 2 %, Imax = 2 mA

Ready for operation U > 16 V, Imax = 50 mA
(in case of a fault: U < 1 V, Ri = 10 k )

Regulated voltage U +10 V ± 2 %, Imax = 25 mA, short-circuit-proof

Ramp signals measuring socket U +100 mV ... +5 V ± 10 %,
+10 mV ... +100 mV ± 50 %

Power output stage I 0 ... 1.9 A, short-circuit-proof, clocked

Type of connection 48 pin male multipoint connector, DIN 41612, design F

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Admissible operating temperature range 0 ... 50 °C

Storage temperature range –25 ... +85 °C

Weight m 0.15 kg (net)
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Dimensions (dimensions in mm)

Project planning / maintenance instructions / additional information

 ▶ The amplifi er card may only be assembled when de-energized.
 ▶ No connectors with free-wheeling diodes or LED displays must be used for the solenoid connection.
 ▶ Only carry out measurements at the card using instruments Ri > 100 k .
 ▶ For switching command values, relays with gold-plated contacts have to be used (small voltages, low currents).
 ▶ Always shield command value lines, connect shielding to earth on the card-side, other side open. If no system earth 

exists, connect 0 V operating voltage.
 ▶ Recommendation:

Also shield the solenoid conductors. For solenoid conductors up to 50 m in length, use the line type LiYCY 1.5 mm2. 
With greater lengths, please contact us.

 ▶ The distance to aerial lines, radios, and radar systems must at least be 1 m.
 ▶ Do not lay solenoid conductors and signal lines near power lines.
 ▶ If the diff erential input is used, both inputs must always be connected or disconnected at the same time.
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. 
It must be remembered that our products are subject to a natural process of 
wear and aging.
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Valve amplifier for proportional pressure valves

Features 

 ▶ Diff erential input (0 ... +10 V)
 ▶ Current input (4 ... 20 mA)
 ▶ Ramp generator with separately adjustable ramp times 

"up/down" 
 ▶ External ramp time presetting
 ▶ Enable input
 ▶ Clocked power output stage
 ▶ "Ready for operation" message
 ▶ Reverse polarity protection of the supply voltage
 ▶ Short-circuit protection and cable break detection of the 

solenoid conductor

Contents

Features 1
Ordering code 2
Function 2
Block diagram 4
Setting and operating controls 5
Technical data 6
Unit dimensions 7
Project planning information/maintenance instructions/
additional information 7

 ▶ Component series 1X
 ▶ Analog, Euro-card format
 ▶ Suitable for controlling proportional pressure valves:

– DBET-6X, 
– DBEM...-7X

RE 30115 
Edition: 2013-02
Replaces: 02.06Type VT-VSPA1-2

tb0185_d
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Ordering code

01 Valve amplifi er for proportional pressure valves, analog, Euro-card format VT-VSPA1

02 For controlling direct operated proportional pressure valves DBET-6X and DBEM...-7X 2

03 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Version: Standard V0

05 Option: Standard 0
Option: 4 command value call-ups A4

06 Further details in the plain text (additional functions on request) *

01 02 03 04 05 06

VT-VSPA1 – 2 – 1X / V0 / / *

Function

Power supply unit (1)
The amplifier has a power supply unit with making current 
limiter. This unit supplies all internally required positive and 
negative supply voltages. 

Command value specifi cation (2), (3), (4) 1), (5), (6)
The internal command value signal is calculated from the 
total (6) of the external command value signal or the called-
up signal (4) 1) available at the differential input (2) or at 
the current input (3) and the zero point offset (5) (zero 
point potentiometer "Zw").
The following applies:
Standard values Current 

input
Diff erential 
input

Command 
value socket

0 % 4 mA 0 V 0 V

+100 % 20 mA +10 V +10 V

There is no switch-over between current and voltage input. 
The inputs are permanently available (see block diagram).

Command value call-ups (4) 1)

Four command value call-ups "w1" to "w4" can be called up. 
The external voltages (command values 1 to 4) are either 
defined directly by the voltage output +10 V or by external 
potentiometers. If these command value inputs are directly 
connected to the regulated voltage, the command values 
are set at the potentiometers "w1" to "w4". When using 
external potentiometers, the internal potentiometers will 
function as attenuators or limiters.

Only one call-up can be operated at the same time. If sev-
eral call-ups are operated simultaneously, call-up "w1" has 
the lowest priority and call-up "w4" has the highest priority.
The active call-up is indicated by a yellow LED.

Enable function (7)
The enable function (7) enables the power output stage 
and forwards the internal command value signal to the 
ramp generator (8). The enable signal is indicated by an 
LED. If the release is connected (via 24 V input or 
jumper J1), the internal command value is changed (with 
any kind of command value specification) by the set ramp 
time. Thus, a controlled valve does not open abruptly.

Ramp generator (8)
The ramp generator (8) limits the rise of the control output. 
The downstream amplitude limiter (12) does not extend or 
shorten the ramp time. Using the jumper J3, the ramp time 
is changed by the factor 10.

The following applies:

J3 Usocket /V 2 1 0.2 0.1 0.02

Open* t/ms 50 100 500 1000 5000

Closed t/s 0.5 1 5 10 50

*  Basic setting (condition as supplied)

 ▶ Open card holder VT 3002-1-2X/48F 
(see data sheet 29928)

Accessories

1) Only with option A4
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Formula: 

t =
100 ms

Usocket / V

Ramp on/off  (9)
Using jumper J2 or the "Ramp on/off" input (9) (see terminal 
assignment), the ramp time is set to a minimum (< 50 ms). 
An activated ramp is indicated by an LED.

"Ramp on/off " input J2 LED "T" Ramp

0 V Open On On

+24 V Open Off Off 

0 V Closed Off Off 

+24 V Closed On On

Ramp time setting external (10)
Using an external potentiometer or an external voltage 
presetting (according to the formula in section "Ramp 
generator"), the internally set ramp time can be extended. 
The setting can be verified at the measuring sockets. In 
case of a cable break, the internal default setting will be 
valid automatically.

The following applies to the external potentiometer:
Setting range*

R Min. ramp time
(potentiometer at left turn)

Max. ramp time 
(rotary angle of potentiome-
ter at approx. 95 %)

1 k 100 ms 1 s

100 1 s 10 s

*  The minimum ramp time can only be reached if the internally set 
ramp time is lower, i.e. the corresponding potentiometer is at the 
left turn. The specified ramp times are true for J3 = open.

 

Characteristic curve generator (11)
The maximum current for the solenoid is set using the 
"Gw" (12) potentiometer. In the characteristic curve gen-
erator (11), the command value signal is changed so that 
a linear command value pressure characteristic curve (cor-
rection characteristic curve for DBET-6X and DBEM...-7X) 
results. For this purpose, jumper J4 has to be closed and 
jumper J5 has to be opened.
In order to deactivate the correction characteristic curve, 
jumper J4 has to be opened and jumper 5 has to be closed. 

Amplitude limiter (12)
The internal command value is limited to approx. +120 % of 
the nominal range.

Command value output (13)
0 % ≙ 0 V  +100 % ≙ +10 V

Clock generator (14)
In the clock generator (14), a frequency for the output 
stage is generated. The frequency is influenced by the 
supply voltage.

A frequency dependent on the command value signal is 
generated using the jumper J6 (for DBET-6X and 
DBEM...-7X). For a universal use, jumper J6 is to be opened.
A frequency adjustment via the "frequency" potentiometer 
can be realized by means of jumper J7.
Example 1:
(frequency adjustment via "frequency" potentiometer – without 
command value dependency; J6 = open, J7 = closed)
Setting range: 210 Hz ... 310 Hz ± 15 %

Example 2:
(command-value dependent frequency – J6 closed)

450

0
50

100
150
200
250
300
350
400

0 20 40 60 80 100

18 V
24 V
28 V
34 V
UB

Fr
eq

ue
nc

y 
in

 H
z 

*

Command value in %
*  Tolerance: ±15 %

Via the "frequency" potentiometer, the frequency can be 
corrected by > ±10 % (J6 and J7 closed).

Power output stage (15)
The power output stage creates a clocked solenoid current 
for the proportional valve. 
The output stage output is de-energized in case of an inter-
nal fault signal or if the release is missing. The output stage 
output is short-circuit-proof.

Actual value output (16)
1 mA (Isolenoid)  1 mV (actual value output)

Fault recognition (17)
The solenoid conductor is monitored for cable break and 
short-circuits. If there is no fault, a voltage > 16 V is output at 
the "ready-for-operation" output and the "ready-for-operation" 
LED is illuminated. In case of a fault, the voltage is < 1 V and 
the LED flashes.
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Block diagram
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Setting and operating controls

Ready for operation
Enable

Ramp activated

Zero point calibration "Zw"
Amplitude attenuator "Gw"
Command value 1 "w1" 1)

Command value 2 "w2" 1)

Command value 3 "w3" 1)

Command value 4 "w4" 1)

Ramp up "t <"
Ramp down "t >"

Measuring sockets

"frequency" potentiometer

N
am

e 
pl

at
e

Fuse 2 A 
medium time-lag

Measuring sockets
t < Ramp time "Ramp up"
t > Ramp time "Ramp down"
w Command value output (0...10 V)
I Actual value (1 mV  1 mA )
f Clock frequency of the output stage
⊥ Reference for outputs

Additional potentiometer
"frequency" Frequency setting (to be activated using J7)

LED
Ready-for-operation LED
Enable LED ("enable")

T "Ramp on active" LED
w1-w4 "Command value call-up" LEDs (only with 

A4 variant)

Jumpers
J1 Open

Closed
• No enabled

Enable activated
J2 Ramp function on/off  (• = open)

(see table under "Ramp on/off " on page 3)
J3 Open

Closed
• Ramp time 20 ms ... 5 s

Ramp time 200 ms ... 50 s
J4 Open

Closed •
Command value pressure characteristic curve correction inactive
Command value pressure characteristic curve correction active J4 and J5 must not be 

simultaneously closed.J5 Open
Closed

• Command value pressure characteristic curve correction active
Command value pressure characteristic curve correction inactive

J6 Open
Closed •

Command value-dependent frequency deactivated
Command value-dependent frequency activated (for DBET-6X and DBEM...-7X)

J7 Open
Closed

• Frequency adjustment via "frequency" potentiometer deactivated
Frequency adjustment via "frequency" potentiometer activated

J8 Closed • Reserve jumper

• = Jumper condition as supplied

1) Only with option A4
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage UB 24 VDC + 40 % – 20 %

Operating range

Upper limit value uB(t)max 35 V

Lower limit value uB(t)min 18 V

Power consumption PS < 24 VA

Current consumption I < 2 A

Fuse IS 2 A medium time-lag, exchangeable

Inputs, analog

Command values 1 to 4 (potentiometer inputs) * Ue 0 ... +10 V, Re > 100 k

Differential input Ue 0 ... +10 V, Re > 50 k

Current input Ie 4 ... 20 mA, load RB = 100 

Ramp time external Ue 0 ... +5 V, Re > 10 k

Inputs, digital

Command value call-ups (only with option A4) U 8.5 V ... UB –> call-up operated, Re > 100 k

U 0 ... 6.5 V –> no call-up, Re > 100 k

Ramp on/off U 8.5 V ... UB –> ramp on, Re > 100 k

U 0 V ... 6.5 V –> ramp off, Re > 100 k

Release U 8.5 V ... UB –> ON, Re > 100 k

U 0 ... 6.5 V –> OFF, Re > 100 k

Clock frequency f 250 Hz ± 10 % (J6 and J7 = open)

Setting ranges

Zero adjustment (potentiometer "Zw") +30 %

Command values (potentiometers "w1" to "w4") 0 ... 100 %

Ramp times (potentiometer "t <" and "t >") t 20 ms ... 5 s, switchable to 0.2 s ... 50 s

Amplitude attenuator (potentiometer "Gw") 0 ... +120 %

Frequency adjustment with "frequency" potentiometer 
(J7 operated) f See explanation: Clock generator, page 3

Outputs

Command value signal U 0 ... +10 V ± 2 %, Imax = 2 mA

Actual value signal U 0 ... +10 V ± 2 %, Imax = 2 mA

Ready for operation U > 16 V, Imax = 50 mA

(in case of faults: U < 1 V, Ri = 10 k

Regulated voltage U +10 V ± 2 %, Imax = 25 mA, short-circuit-proof

Ramp signals measuring socket U +100 mV ... +5 V ± 10 %,

+10 mV ... +100 mV ± 50 %

Power output stage I 0 ... 1.9 A, short-circuit-proof, clocked

Type of connection 48-pin male multipoint connector, DIN 41612, design F

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Operating temperature range 0 ... 50 °C

Storage temperature range –25 ...+85 °C

Weight m 0.15 kg (net)
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Unit dimensions (dimensions in mm)

VSPA1-2
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Ø
8

10
0
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Rexroth

Project planning information/maintenance instructions/additional information

 ▶ In the condition as supplied the parameters are set as follows: Correction characteristic curve and command value-
dependent frequency = active (for valves DBET-6X and DBEM...-7X), max. ramp time = 5 s, pilot current = 100 mA, 
max. output current = 1.6 A.

 ▶ The amplifi er card may only be assembled when de-energized.
 ▶ No connectors with free-wheeling diodes or LED displays must be used for the solenoid connection.
 ▶ Only carry out measurements at the card using instruments Ri > 100 kΩ.
 ▶ For switching command values, relays with gold-plated contacts have to be used (small voltages, low currents).
 ▶  Always shield command value lines, connect shielding to earth on the card-side, other side open. If no system earth 

exists, connect 0 V operating voltage.
Recommendation:
Shield solenoid conductors as well. For solenoid conductors up to 50 m in length, use the line type LiYCY 1.5 mm2. 
With greater lengths, please contact us.

 ▶  The distance to aerial lines, radios, and radar systems has to be 1 m at least.
 ▶  Do not lay solenoid conductors and signal lines near power lines.
 ▶  If the diff erential input is used, both inputs must always be connected or disconnected at the same time.
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from the obligation of own judgment and verifi cation. 
It must be remembered that our products are subject to a natural process of 
wear and aging.
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Dimensions 11
Project planning / maintenance instructions / additional 
information 11

Features

 ▶ Diff erential input ( 10 V)
 ▶ Four callable command value inputs ( 10 V)
 ▶ Current input (4 … 20 mA)
 ▶ Inversion of the internal command value signal via 

24 V input or jumper
 ▶ Selection of ramp time via quadrant recognition 

(24 V input) or ramp time call-ups (24 V inputs) with 
option T5

 ▶ Selection of the ramp time range via jumper
 ▶ Characteristic curve correction by means of separately 

adjustable step levels and maximum values
 ▶ Enable input
 ▶ "Ramp on/off " input
 ▶ "Ready for operation" output signal
 ▶ Switchable measuring socket with option T5
 ▶ Reverse polarity protection for the voltage supply
 ▶ Power supply with DC/DC converter without raised 

zero point

H7299

Valve amplifier for proportional directional 
valves and proportional pressure valves

 ▶ Component series 2X
 ▶ Analog, euro-card format
 ▶ Suitable for controlling proportional directional valves:

– 4WRA 6…-2X, 4WRA 10…-2X,
– 4WRZ…-7X,
and proportional pressure valves:
– 3DREP 6..2X

RE 30110 
Edition: 2013-04
Replaces: 05.12Type VT-VSPA2-1

Notice:
When using the VT-VSPA2-1-2X amplifi er card as replace-
ment for VT 3000-3X, VT 3006-3X, VT 3013-3X, 
VT 3014-3X, VT 3017-3X, VT 3018-3X, VT 3026-3X, 
VT-VSPA2-1-1X/… or VT-VSPA2-50-1X/…, make sure to 
observe the confi guration and setting information accord-
ing to the 30110-Z additional information.
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Ordering code

01 Valve amplifi er for proportional directional valves and proportional pressure valves, analog, Euro-card format VT-VSPA2

02 For controlling proportional directional valves 4WRA 6…-2X, 4WRA 10…-2X and 4WRZ…-7X as well as proportional
pressure valves 3DREP 6..2X

1

03 Component series 20 to 29 (20 to 29: Unchanged technical data and pin assignment) 2X

04 Version: Standard V0

05 Option: With one ramp time T1
Option: With fi ve ramp times T5

06 Further details in the plain text *

01 02 03 04 05 06

VT-VSPA2 – 1 – 2X / V0 / / *

Function

 ▶ Open card holder VT 3002-1-2X/48F (see data 
sheet 29928)

Accessories

Power supply unit [1]
The amplifier card has a power supply unit with making 
current limiter. This unit supplies all internally required 
positive and negative supply voltages. 

Command value specification
The internal command value signal is calculated from the 
total (summation [6]) of the external command value signal 
available at the differential input [2] and at the current 
input [3], the called-up signal [4] and the zero point off-
set [5] (zero point potentiometer "Zw").

The following applies:
 

Standard 
values

Current 
input

Diff erential 
input

Command 
value measur-
ing socket

Flow 
direction

–100 % 4 mA –10 V –10 V P to B, 
A to T

0 % 12 mA 0 V 0 V 

100 % 20 mA 10 V 10 V P to A, 
B to T

0 % < 1 mA 1) 0 V

1) If the current input is not wired-up or if the cable of the current 
command value is broken, the resulting internal command value 
signal is 0 %.

There is no switch-over between current and voltage input. 
The inputs are permanently available (see block diagram).

Command value call-ups [4]
Four command value signals "w1" to "w4" can be called up. 
The external command value voltages (command val-
ues 1 to 4) are either defined directly by the regulated 
voltage outputs +10 V and –10 V or via external potentiom-
eters. If these command value inputs are directly connected 
to the regulated voltages, the command values are set at 
the potentiometers "w1" to "w4". When using external 
potentiometers, the internal potentiometers will function as 
attenuators or limiters.
Only one call-up can be operated at the same time. If sev-
eral call-ups are operated simultaneously, call-up "1" has 
the lowest priority and call-up "4" has the highest priority.
The respective active call-up is indicated via a yellow LED 
on the front plate.

Command value inversion [7]
The command value created internally from the input 
signals, the command value call-ups and the zero point 
offset signal can be inverted by an external signal or 
jumper J1. The inversion is indicated by an LED ("–1") on 
the front plate.
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Enable function [8]
The enable function enables the power output stages and 
forwards the internal command value signal to the ramp 
generator. The enable signal is indicated by an LED on the 
front plate. If enable is connected, the internal command 
value is changed (with any kind of command value specifi-
cation) by the set ramp time. Thus, a controlled valve does 
not open abruptly.

Ramp generator [9]
The ramp generator limits the rise of the control output. 
The downstream step functions and amplitude attenuators 
do not extend or shorten the ramp time.
Using the "Ramp on/off" signal or the jumper J2, the ramp 
time is set to a minimum (< 2 ms) (ramp off).
External ramp time setting:
Using an external potentiometer, the internally set ramp 
time can be extended. The setting can be verified by means 
of the measuring socket. In case of a cable break, the inter-
nal default setting will be valid automatically.

Note for setting and measuring the ramp time:

Value at measuring socket 
"t" (T1) / "v" (T5)

Ut / V 5 3 2

Current ramp time (±20 %) t / ms 20 33 50

Ut / V 1 0.5 0.3 0.2 0.1 0.05 0.03 0.02

t / ms 100 200 333 500 1000 2000 3333 5000

By closing the jumper J3, the ramp times specified above 
can be increased tenfold.

Characteristic curve generator [10]
Using the adjustable characteristic curve generator, the 
step level and maximum values for positive and negative 
signals can be set separately according to the hydraulic 
requirements. The actual development of the characteristic 
curve through the zero point is not stepped but linear.

Amplitude limiter [11]
The internal command value is limited to approx. ±110 % of 
the nominal range. 

Clock generator [13]
The clock generator creates the clock frequency of the 
output stages. The clock signal can be switched in three 
basic frequency ranges using jumpers.

Power output stage [16]
The power output stage creates the clocked solenoid 
current for the proportional valve. The solenoid current is 
limited to 2.5 A per output. The output stage outputs are 
short-circuit-proof. The output stages are de-energized in 
case of an internal fault signal or if they have not 
been enabled.

Fault recognition [17]
Monitors over-current of the output stage.

[ ] = Assignment to the block diagrams on pages 4 and 5 
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Block diagram/pin assignment, option T1
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Block diagram/pin assignment, option T5
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Bosch Rexroth AG, RE 30110, edition: 2013-04

Technical data (for applications outside these parameters, please consult us!)

Operating voltage UB 24 VDC + 40 % – 20 %

Operating range:

Upper limit value UB (t)max 35 V

Lower limit value UB (t)min 18 V

Power consumption PS < 50 VA

Current consumption I < 2 A

Fuse IS 2 A medium time-lag, exchangeable

Inputs, analog

Command values 1 to 4 (potentiometer inputs) Ue 0 … ±10 V, Re > 100 kΩ (M0 is reference)

Command value 5 (differential input) Ue 0 … ±10 V, Re > 50 kΩ

Command value 6 (current input) Ie 4 … 20 mA, load RB = 100 Ω

External ramp time Ue 0 … +10 V, Re = 10 kΩ (internally increased to +15 V, M0 is reference)

Inputs, digital

Command value call-ups,
Command value inversion,
Enable,
Ramp on/off,
Ramp call-ups (option T5),
4-quadrant operation (option T5)

U
U

8.5 V … UB –> ON, Re > 100 kΩ
0 … 6.5 V   –> OFF, Re > 100 kΩ

Setting ranges

Zero adjustment (potentiometer "Zw") ±30 %

Command values (potentiometers "w1" to "w4") 0 … 110 %

Ramp times (potentiometer "t1" to "t5") 20 ms … 5 s, switchable to 0.2 … 50 s

Step level (potentiometer "S+" and "S–") 0 … 50 %

Amplitude attenuator (potentiometer "G+" and "G–") 0 ... 110 % (applies to the step level setting of 0 %)

Outputs

Internal command value U ±10 V ± 2 %, Imax = 2 mA

Actual current value U ±2,5 V ± 2 %, Imax = 2 mA (mV ≙ mA)

Measurement signal (option 5) U ±10 V ± 2 %, Imax = 2 mA

Ready for operation U > 16 V, 50 mA (in case of a fault: U < 1 V, Ri = 10 kΩ)

Regulated voltages U ±10 V ± 2 %, 25 mA, short-circuit-proof

Power output stage I 0 … 2.5 A, short-circuit-proof

Measuring sockets

Command value "w" ±10 V ± 2 %, Imax = 2 mA

Actual current value signal "I" ±2.5 V ± 2 %, Imax = 2 mA (mV ≙ mA)

Ramp time "t" See description on page 3

Socket "v" (option T5) See description on page 3 and table on page 10

Clock frequency

WRA6…2X f 300 … 370 Hz (at UB = 24 V and Ucommand = 0 V: 370 Hz)

WRA10…2X f 180 … 410 Hz (at UB = 24 V and Ucommand = 0 V: 410 Hz)

WRZ…7X f 170 Hz

3DREP 6…2X f 170 Hz

Type of connection 48 pin male multipoint connector, DIN 41612, design F

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Admissible operating temperature range 0 … 50 °C

Storage temperature range –25 °C … +85 °C

Weight m 0.17 kg (net)

Notice:
For information on the environment simulation testing for the areas EMC (electromagnetic compatibility), climate and 
mechanical load, see data sheet 30110-U.
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Characteristic curves
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Bosch Rexroth AG, RE 30110, edition: 2013-04

Display/adjustment elements, option T1

Maximum current setting J7

4WRZ…7X, 3DREP 6…2X ●

4WRA 6…2X, 4WRA 10…2X

Ramp function J2

Off 

On ●

Clock frequency J5 J6

4WRA 6…2X

4WRA 10…2X

Universal, 
4WRZ…7X
3DREP 6…2X

● = Factory setting of the jumpers

= Jumper closed

= Jumper open

Potentiometers (some with LED display):
Zw Zero point calibration Adjustable on the board:
w1 Command value 1 Gw+ Amplitude attenuator for positive command values
w2 Command value 2 Gw– Amplitude attenuator for negative command values
w3 Command value 3 S+ Step level for positive direction
w4 Command value 4 S– Step level for negative direction
t Ramp time f Clock frequency output stage
The warranty expires if the sealed potentiometer is adjusted.

Measuring sockets:
I, w, t Measurement signal 
 (see page 6)
⊥ Measurement zero

Ramp time J3

0.2 … 50 sec.

0.02 … 5 sec. ●

Step function J4

Off 

On ●

Inversion J1

Inverting

Not inverting ●

Step level J8 J9

4WRA 6…2X, 4WRA 10…2X

4WRZ…7X, 3DREP 6…2X ●

LED displays:
Ready for operation (green)

Enable (yellow)

–1 External inverting
T Ramp on
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Display/adjustment elements, option T5

Potentiometers (some with LED display):
Zw Zero point calibration Adjustable on the board:
w1 Command value 1 Gw+ Amplitude attenuator for positive command values
w2 Command value 2 Gw– Amplitude attenuator for negative command values
w3 Command value 3 S+ Step level for positive direction
w4 Command value 4 S– Step level for negative direction
t1 Ramp time 1 f Clock frequency output stage
t2 Ramp time 2 The warranty expires if the sealed potentiometer is adjusted.
t3 Ramp time 3
t4 Ramp time 4
t5 Ramp time 5

Ramp function J2

Off 

On ●

Clock frequency J5 J6

4WRA 6…2X

4WRA 10…2X

Universal, 
4WRZ…7X
3DREP…2X

● = Factory setting of the jumpers

= Jumper closed

= Jumper openMeasuring sockets:
I, w, v Measurement signal 
 (see page 6)
⊥ Measurement zero

Ramp time J3

0.2 … 50 sec.

20 ms … 5 sec. ●

Step function J4

Off 

On ●

Inversion J1

Inverting

Not inverting ●

Step level J8 J9

4WRA 6…2X, 4WRA 10…2X

4WRZ…7X, 3DREP 6…2X ●

Maximum current setting J7

4WRZ…7X, 3DREP 6…2X ●

4WRA 6…2X, 4WRA 10…2X

Measuring 
point selec-
tor switch

LED displays:
Ready for operation (green)

Enable (yellow)

–1 External inverting
4Q 4-quadrant operation
T Ramp on
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Bosch Rexroth AG, RE 30110, edition: 2013-04

Display/adjustment elements, option T5 (continued)

Measuring socket "v"

Signal designation Measuring point selector switch Measurement signal "v"

Internal command value 0 ±100 % ≙ ±10 V

Command value call-up 1 1 ±100 % ≙ ±10 V

Command value call-up 2 2 ±100 % ≙ ±10 V

Command value call-up 3 3 ±100 % ≙ ±10 V

Command value call-up 4 4 ±100 % ≙ ±10 V

Zero point off set "Zw" 5 ±30 % ≙ ±3 V

1 composite signal of the command values 6 ±100 % ≙ ±10 V

Ramp output signal 7 ±100 % ≙ ±10 V

Not connected 8

Clock frequency 9 Rectangular signal ±15 V

Ramp time "t1" A 10 mV … 10 V 1)

Ramp time "t2" B 10 mV … 10 V 1)

Ramp time "t3" C 10 mV … 10 V 1)

Ramp time "t4" D 10 mV … 10 V 1)

Ramp time "t5" E 10 mV … 10 V 1)

Current ramp time "t" F 10 mV … 10 V 1)

 1) The allocations of voltage and ramp time specified in the table on page 3 shall apply.
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Dimensions (dimensions in mm)

Project planning / maintenance instructions / additional information

 ▶ For more information, refer to document 30110-B.
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Type VT 2000

RE 29904/09.04
Replaces: 05.02
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Features
– Suitable for controlling direct and pilot operated proportional 

pressure control valves without electrical position feedback 

– Differential input

– Additional command value input, 0 to +9 V

– Ramp generator, separately adjustable for up and down ramps 

– Clocked current output stage 

– Reverse polarity protection for voltage supply

– Short-circuit protection of solenoid cable

H/A/D 5896/97

Component series 5X

Ordering code

Amplifier for proportional pressure control valves without elec-
trical position feedback

Component series 50 to 59 = 5X
(50 to 59: unchanged technical data and pin assignment)

Further details in clear text

VT 2000 5X *

When ordering spares for amplifier type VT 2000 
up to series 4X, a 4TE/3HE blind plate must be 
ordered separately. 

Material no. R900021004

Card holder:

– Type VT 3002-2X/32, see RE 29928
Single card holder without power supply unit

Power supply unit:

– Type VT-NE30-1X, see RE 29929
Compact power supply unit 115/230 VAC  24 VDC, 70 VA
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Functional description

The command value voltage can be applied to command value input 
1 either directly or via an external command value potentiometer us-
ing the regulated + 9 V voltage from the power supply unit [8].

The following is valid for this input:  + 9 V = + 100 % 1).

External command value feedforward 

Before being passed on, both command values are summated 
[2] and fed to a potentiometer [3] that is accessible at the front 
panel of the card and acts as attenuator for limiting the maxi-
mum command value.

The downstream ramp generator [4] generates a ramp-shaped 
output signal from a stepped input signal. The time constant of 
this signal can be adjusted separately for up and down ramps 
by means of two potentiometers. The specified ramp time re-
fers to a command value step-change of 100% and can be 
approx. 1 s or 5 s, depending on the jumper setting. If a com-
mand value step-change of less than 100 % is applied to the 
input of the ramp generator or when the attenuator [3] is active, 
the ramp time shortens accordingly. 

With the help of the external contacts “ramp up/down” the up 
and down ramp times can be set separately to their minimum 
value (approx. 30 ms).

Ramp "up/down" OFF

Input 1

+ 9 V

M0

Note:

If an external command value potentiometer is used, the inter-
nal potentiometer "Gw" [3] must be set to maximum or the de-
sired maximum pressure.

Internal command value feedforward

"Up" ramp OFF

"Down" ramp OFF

The output signal of the ramp generator [4] is the internal cur-
rent command value and is fed to measuring socket "w" at the 
front panel of the card. Here, a command value of 100 % cor-
responds to a voltage of + 6 V. In addition, the command value 
is passed on via the current regulator [5] to the current output 
stage [6]. The current regulator [5] adds the value of potenti-
ometer “Zw” (R130) for the biasing current to the value from 
the ramp generator. The current command value is modulated 
with the clock pulse encoder signal [7]. The clocked actual cur-
rent value acts like a constant current with superimposed dith-
er signal in the solenoid of the valve. The actual current value 
through the solenoid can be measured at socket "I". Here, a 
voltage of 800 mV corresponds to a current of 800 mA.

1) Reference potential for command value 1 is M0 (measure-
ment zero).

[  ] … Cross-reference to block circuit diagram on page 3

Differential input (input 2)

Command value input 2 is a differential input [1] (0 to + 10 V). 
If the command value is fed forward by external electronics 
with another reference potential (e.g. from a PLC), this input 
must be used. When cutting the command value voltage in or 
out, take care that both signal cables are connected to or dis-
connected from the input.

If the  VT 2000 amplifier card is not operable, follow the steps 
below for troubleshooting:

1. Is the operating voltage applied?

 Measure contacts 24ac against 18ac

2. Is the fuse on the card defective?

3. Is the internal operating voltage of ± 9 V available on the card?

4. If the internal command value potentiometer is used, is the 
jumper from 10ac to 12ac plugged?

5. Is the external potentiometer correctly connected?

 (for the connection, see top left)

Troubleshooting
6. Is the differential input properly connected?

 Check: Reference potential at 30ac

  0 to + 10 V at 28c

7. Is the solenoid properly connected?

 When the card is unplugged, a resistance of approx. 20 to 
30 must be measurable between contacts 22ac and 20ac.

8. The internal command value potentiometer "Gw" must not 
be turned to the left-hand limit stop (“zero”).

Note:

In the case of excessive temperatures (e.g. caused by over-
loading), the output stage shuts down. This fault is not sig-
nalled separately!
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Block circuit diagram / pin assignment
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Operating voltage

Operating range:

– Upper limit value

– Lower limit value

UO

uO(t)max

uO(t)min

24 VDC + 40 % – 5 %

35 V

22 V

Power consumption PS < 25 VA

Current consumption I < 1 A

Fuse IF 2.5 A T 

Inputs:

– Command value 1

– Command value 2 (differential input)

Ui

Ui

0 to + 9 V (reference potential is M0)

0 to + 10 V; Ri = 100 k

Ramp time (adjustment range) t 30 ms to approx. 1 s or 5 s (depending on setting of S1)

Outputs:

– Output stage

  Solenoid current / resistance

  Biasing current

  Clock frequency

– Regulated voltage

– Measuring sockets

  Command value "w"

  Actual current value "I"

Imax

IV

f

U

U

U

800 mA 1) + 10 % – 5 %; R(20) = 19.5 

0 mA to 300 mA;

adjustable using potentiometer “Zw (R130)“ on the printed circuit board

100 Hz or 200 Hz; ± 10 % each;

depending on the setting with jumper S2 (“frequency“)

± 9 V ± 1 %; ± 25 mA. externally loadable

0 to + 6 V (+ 6 V  100 %); Ri = 1 k

0 to 800 mV  0 to 800 mA ± 10 mA

Type of connection 32-pin male connector, DIN 41 612, form D

Card dimensions Euro-card 100 x 160 mm, DIN 41 494

Front panel dimensions:

– Height

– Width soldering side 

– Width component side

3 HE (128.4 mm)

1 TE (5.08 mm)

3 TE

Permissible operating temperature range

Storage temperature range

0 to 50 °C

– 25 to + 85 °C

Weight m 0.1 kg

Technical data (for applications outside these parameters, please consult us!)

Note: 

For details regarding environment simulation testing in the 
fields of EMC (electro ma gne ti c compatibility), climate and me-
 cha ni cal stress, see RE 30111-U (declaration on environmental 
compatibility).

1) The maximum current Imax can be adjusted to the required 
value using the command value attenuator (potentiometer 
"Gw" on the front panel).
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ramp time

5 s S1

Sx

Sx

= bridge

= open

= delivery state

frequency

100 Hz S2

1 s S1 200 Hz   S2

Output characteristic curve

I1 Adjustment range of the biasing current (0 to ap-
prox. 300 mA) with potentiometer "Zw (R130)" on 
the printed circuit board

I2 Adjustment range of the maximum command value 
with po ten tio me ter "Gw" on the front panel 

A Output characteristic curve with factory setting

Command value in % 

O
ut

pu
t c

ur
re

nt
 in

 m
A

 

Indicator / adjustment elements

w - current command value

I - actual current value

Ramp time "down"

Ramp time "up"

Max. command value (attenuator)

Potentiometer for adjust-
ing the biasing current 

Meaning of the jumpers on the card for the settings

(nameplate on the printed circuit board)

Note:

The circles (   ) serve for marking the settings made by the 
customer. 

The factory setting is identified with " ".

or Jumper
open

Jumper plugged
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Unit dimensions (dimensions in mm)

Engineering / maintenance notes / supplementary information

– Before commissioning the amplifier, make sure that the jumpers on the printed circuit board are plugged according to the rel-
evant application.

– With the factory setting, an amplifier of series 5X is interchangeable with series 4X with a ramp time of 5 s and a clock frequency 
of 200 Hz.
If a series 5X amplifier is to be used as substitute for a device of series 4X, a blind plate having a width of 4TE must be ordered 
separately (see ordering code on page 1).

–  The amplifier may only be installed when disconnected from the power supply!

–  Do not use plug-in connectors with free-wheeling diodes or LED lamps for connecting the solenoids!

–  Measurements on the card may only be taken using instruments with Ri > 100 k !

–  The measurement zero (M0) is raised by + 9 V as against the 0V operating voltage and is not electrically isolated, 
i.e. – 9 V regulated voltage  0V operating voltage. 
The measurement zero (M0) must therefore not be connected to the 0V operating voltage!

–  Use relays with gold-plated contacts for passing on command values (small voltages, small currents)!

–  Always shield command value cables; connect the shield to ground on the card side and leave the other end open. The card 
must be connected to ground at connection 6 or 8. If no system ground is available, connect 0V operating voltage.
Recommendation: Also shield solenoid cables!
   For solenoid cable lengths up to 50 m, use cable type LiYCY 1.5 mm2. 
   For greater lengths, please consult us!

–  The distance to aerial lines, radio sources and radar equipment must be at least 1 m!

–  Do not lay solenoid and signal cables near power cables!

–  Because of the charging current of the smoothing capacitors on the card, back-up fuses must be of the slow-blowing type!

–  Caution: When using the differential input, both inputs must always be activated or deactivated simultaneously!

 Note: Electrical signals (e.g. actual value) brought out via control electronics must not be used for switching safety-rel-
evant machine functions!
(See also European standard "Safety requirements for fluid power systems and components – hy drau lics", 
prEN 982)
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Notes
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© This document, as well as the data, specifi cations and other 
information set forth in it, are the exclusive property of Bosch Rexroth 
AG.  Without their consent it may not be reproduced or given to third 
parties.
The data specifi ed above only serve to describe the product. No 
statements concerning a certain condition or suitability for a certain 
application can be  derived from our information. The given information 
does not release the user from the obligation of own judgement and 
verifi cation. It must be remembered that our products are subject to a 
natural process of wear and aging.

Notes
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Digital valve amplifier for 

proportional valves without 

electrical position feedback

Type VT-VSPD-1

Component series 2X

RE 30523/09.07

Replaces: 08.06

Table of contents

Content Page

Features 1 and 2

Ordering code 2

Functional description 3

Block circuit diagram 4

Technical data 5

Pin assignment of multiple plug 6

Pin assignment of D-SUB socket 7

Unit dimensions 7

Engineering / maintenance notes / supplementary information 8

Features

– Suitable for controlling proportional valves without 

electrical position feedback, types:  

4WRA 6 and 10, component series 2X

4WRZ 10 to 52, component series 5X to 7X

(Z)DBE 6, component series 1X

DBE(M)T, component series 5X

DBE(M) 10 and 25, component series 5X

DBE(M) 32, component series 3X

DBEP 6, component series 1X

DRE 4 K, component series 3X

DRE(M) 10 and 25, component series 5X

(Z)DRE 6, component series 1X

ZDRE 10, component series 1X, 2X

3DRE(M) 10 P and 16 P, component series 6X, 7X

DRE(M) 32, component series 4X

 3DREP 6, component series 1X and 2X

 DBET 6, component series 6X

Continued on page 2

TB0181
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– User-specific data can be exactly reproduced and are pro-

tected against unintended or unauthorized changing

–  Use of a powerful microcontroller

– Valve selection by means of BODAC operator software

– Command value input, optionally as voltage or current inter-

face

– Voltage input as differential input

– For optional applications, free programmability of output 

stage frequency, biasing, surge and final current, or char-

acteristic curve correction with a maximum of 8 supporting 

points

– Command value input with variable input adjustment 

– Ramp generator

Features (continued)

Ordering code

Digital amplifier for proportional valves

without electrical position feedback

Amplifier for valve types

(see page 1, Features)  = 1

Component series 20 to 29       = 2X

(20 to 29: unchanged technical data and pin assignment)

1 = With valve output stage

0 = Basic device

0 = Without display

1 = With display 

V0 =    Basic device

VT-VSPD 1  2X V0 0 0 1

– Digital inputs for calling up pre-set command value param-

eters

– Enable input and fault output

– Switched-mode power supply unit for internal supply volt-

ages

– Freely configurable measuring socket X2

– Display (optional) for diagnostics purposes and complete 

configuration and parameterization

– Configuration and parameterization via serial interface with 

PC software BODAC (CD:SYS-HACD-BODAC-01) 

– Up to 32 amplifiers can be interconnected via local bus for 

parameterization and diagnostics

Required accessories:

– PC program BODAC: Ordering code for CD: SYS-HACD-

BODAC-01 (R900777335) or free download on the Internet 

at www.boschrexroth.com/hacd

– Interface cable: Cable set VT-HACD-1X/03.0/ 

HACD-PC (R900776897) or commercial 1:1 cable

Suitable card holders:

– 19“ racks VT 19101, VT 19102, VT 19103 and VT 19110, see 

RE 29768

– Enclosed card holder VT 12302, (standard), 

Mat. no. R900784153, see RE 30103

– Open card holder

VT 3002-2X/48F, Mat. no. R900020154) or 

VT 3002-2X/64G, Mat. no. R900991843), see RE 29928

Only for installation in control cabinet!

– Connection adapter VT 10812-2X/64G, 

Mat. no. R900713826, see RE 30105

Standard types Material number

VT-VSPD-1-2X/V0/0-0-1 R901077297

VT-VSPD-1-2X/V0/1-0-1 R901161533
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The amplifier card is designed as double-sided printed-circuit 

board of Euro-card format 100 x 160 mm with daughter board. 

The central unit of the amplifier is a microcontroller that con-

trols the entire sequence. Data for configuration, command val-

ues, and parameters are saved in a non-volatile FLASH. 

Four binary-coded, digital inputs can be used for calling up pa-

rameter sets (command values) from the memory, in which a 

maximum of 16 sets can be saved. A call-up activates the com-

mand value for the valve spool position with the associated 

ramp times. 

Further control inputs assume the following functions:

“Comm. valid”: Enable of the parameter set addressed by  

  the current call-up (H-active)

“Enable”:  Activation of outputs (acknowledgement of  

  fault message with Low High edge)

The command value can be provided in the form of digital com-

mand value call-ups [5] and/or via analog inputs [1]. Analog in-

put AI4 (b14/b16) must be used for command values of ±10 V, 

analog input AI6 (b22/b24) for command values of 4 to 20 mA. 

Command values of 0 to +10 V (12...20 mA) control solenoid “B”.

Command values of 0 to –10 V (4...12 mA) control solenoid “A”.

The digital command value is added to the analog command 

value with the correct sign in accordance with the set call-up. 

The signal level of the command value inputs can be varied by 

means of the software.

Apart from the possibility of generating ramps internally, the 

ramps for “up” and “down” can be influenced by external sig-

nals with the correct amount and sign with the help of analog 

inputs AI2 (b6/b8) and AI5 (b18/b20). 

When a spool with overlap is selected for valves, a step func-

tion generator [8] can be configured by means of the software 

to implement an overlap jump.

Enable and fault messages

Closed-loop controlling is activated by an H-level at the enable 

input. If no command value call-up is active, digital call-up “0” 

is set.

A fault logic [13] recognizes a cable break of the command val-

ue input for 4 to 20 mA and an inactive enable input. When a 

fault is present, a fault message is output by means of a “low” 

signal at (d22) and the fault signaled visually by the LED “OK”  

(OK goes out) on the front panel. It is possible to configure 

the enable so that an inactive enable input is not signaled as a 

fault.

Parameterization and diagnosis

The selection of the valve to be controlled and the selection 

and configuration of the command value input, the ramp gener-

ator and the enable input, and the setting of parameters of the 

command value call-ups meter are made via the serial interface 

at the D-SUB sockets at the front. Up to 32 valve amplifiers 

can be interconnected via the local bus. Each valve amplifier is 

assigned a bus address via BODAC. Re-plugging of the serial 

interface cable is not required. For further information, please 

see RE 30523-01-B.

On the version with display, configuration, parameterization, 

and diagnostics can be carried out directly on the display with-

out a PC.

Digital outputs

DO 1  (d20)  Solenoid A active

DO 2 (d26)  Solenoid B active

DO 3 (z22)  Freely configurable

DO 4 (z24)  Freely configurable

DO 5 (z26)  Freely configurable

DO 6 (z28)  Freely configurable

DO 7 (f2)  Not assigned

Indicator elements and measuring sockets

The front panel of the command value card is fitted with mea-

suring sockets for the two analog outputs:

Measuring socket “X1”: Valve current

Measuring socket “X2”:  Valve command value (default)

Measuring socket “ ”: Reference potential (corresponds  

   to connection z32)

The following states are signaled by LEDs:

LED “ ” (green):  Enable active

LED “OK” (green): OK ready for operation

LEDs “I1“...”I4” (yellow): Binary-coded command value call- 

   ups

LED “I6“ (yellow)  Command valid

LED “I5, I7“ (yellow) Not assigned

Display functions:

Display, 4 characters Configuration, parameterization  

   and diagnosis in conjunction with 

   the keys above

[ ] = Cross-reference to block circuit diagram on page 4

Functional description
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Technical data (for applications outside these parameters, please consult us!)

Note:

For details regarding environment simulation testing in the fields of EMC (electromagnetic compatibility), climate and mechani-

cal stress, see RE 30523-U (declaration on environmental compatibility).

Operating voltage U
B

24 VDC + 40 % – 10 %

Operating range:

Upper limit value u
B
(t)

max
35 V

Lower limit value u
B
(t)

min
21 V

Current consumption I
max

1.5 A; stand-by current 270 mA

Fuse I
S

4 A slow-blowing

Digital inputs Signal log 0 = 0 to 5 V

log 1 = 16 V to U
B  

Digital outputs Signal log 0 = 0 to 5 V

log 1 = U
B
 – 3 V

I
max

 = 30 mA, short-circuit-proof

Analog inputs

Voltage inputs AI4, AI2 and AI5

Range U ±10 V

Input resistance R
e

100 k , > 10 M  for input AI2

Resolution 5 mV for range ±10 V

2.5 mV for range 0...10 V

Non-linearity < 10 mV

Current inputs AI6, AI2 and AI5

Range I 4...20 mA

Input resistance R
e

100 

Current loss 0.15 % (at 500  between Pin b24, b8, b20 and 0 V)

Resolution I 5 μA

Analog outputs

Voltage outputs AO1 and AO3

Output voltage U ±10 V

Load R
Lmin

1 k

Resolution U 1,25 mV (14 bit)

Residual ripple content ±15 mV (without noise)

Ramp time s max. 300

Valve output stage

Solenoid current per solenoid I
max

2.5 A

Reference voltage U ±10 V, 30 mA, short-circuit-proof

  Residual ripple content < 20 mV

Sample time for command value conditioning t 2 ms

Serial interface RS 232 (front panel), D-Sub socket

Type of connection 64-pin connector strip, DIN 41612, form G

Local bus, distance to the most 

distant station l max. 280 m cable length

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions:

Height 3 HE (128.4 mm)

Width soldering side 1 TE (5.08 mm)

Width component side 7 TE

Permissible operating temperature range 0 to 50 °C

Storage temperature range –20 to +70 °C

Weight m 0.2 kg
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Pin assignment of multiple plug

1) Connection for valve with one solenoid

Row d

Pin Short desig-

nation

Description

2 DI 1 Binary 1

4 DI 2 Binary 2

6 DI 3 Binary 4

8 DI 4 Binary 8

10 DI 5 n. c.

12 DI 6 Command valid

14 DI 7 n. c.

16 DI 8 n. c.

18 DI 9 Enable

20 DO 1 Solenoid A active

22 OK OK output

24 Data+ Local bus

26 DO 2 Solenoid B active

28 Data– Local bus

30 AO 1 Valve command value

32 n. c. n. c.

Row b

Pin Short desig-

nation

Description

2 n. c. n. c.

4 n. c. n. c.

6 AI 2+ Ramp + (U/I) +

8 AI 2– Ramp + (U/I) –

10 n. c. n. c.

12 n. c. n. c.

14 AI 4+ Command value (U) +

16 AI 4– Command value (U)  –

18 AI 5+ Ramp – (U/I) +

20 AI 5– Ramp – (U/I) –

22 AI 6+ Command value (I) +

24 AI 6– Command value (I) –

26 AO 3 Valve current ±10V 

28 AGND Analog GND

30 REF– –10 V

32 REF+ +10 V

Row z

Pin Short desig-

nation

Description

2 MA+ Solenoid A+ 1)

4 MA– Solenoid A– 1)

6 MB+ Solenoid B+

8 MB– Solenoid B–

10 Shield Shield

12 n. c. n. c.

14 n. c. n. c.

16 n. c. n. c.

18 n. c. n. c.

20 System ground System ground

22 DO 3 Freely configurable

24 DO 4 Freely configurable

26 DO 5 Freely configurable

28 DO 6 Freely configurable

30 UB Supply voltage

32 LO Ground

Row f

Pin Short desig-

nation

Description

2 DO 7 n. c.

4 n. c. n. c.

6 n. c. n. c.

8 n. c. n. c.

10 n. c. n. c.

12 n. c. n. c.

14 n. c. n. c.

16 n. c. n. c.

18 n. c. n. c.

20 n. c. n. c.

22 n. c. n. c.

24 n. c. n. c.

26 n. c. n. c.

28 n. c. n. c.

30 n. c. n. c.

32 n. c. n. c.
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Pin assignment of D-SUB socket

Unit dimensions (dimensions in mm)

Receive data (RS 232)

Send data (RS 232)

GND

RS 232
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Engineering / maintenance notes / supplementary information

– The amplifier card may only be plugged in or withdrawn when disconnected from the power supply!

– Do not use connectors with free-wheeling diodes or LED lamps for connecting the solenoids!

– Measurements on the cards may only be taken using instruments with R
i
 > 100 k !

– Use relays with gold-plated contacts for passing on command values (small voltages, small currents)!

– Command value cables must always be shielded; connect the shield to connection z10 on the card side and leave the other end 

open (risk of earth loops)!

– For solenoid cables of a length up to 50 m, use cable type LiYCY 1.5 mm2. In the case of greater lengths, please consult us! 

Also shield solenoid cables!

– Use a highly flexible Cu conductor (min. 2.5 mm2) for connecting the system ground! 

The system ground is an integral part of EMC protection of the amplifier card. It is used to discharge interference that is trans-

ported via the data and supply cables. This is only possible when the system ground itself does not inject in interference into the 

command value card. 

– The distance to aerial lines, radio equipment and radar systems must be at least 1 m!

–  Do not lay solenoid and signal cables near power cables!

–  Due to the charging current of smoothing capacitors on the card, back-up fuses must be of the slow-blowing type!

– Attention: When using the differential input, both inputs must always be switched on or off simultaneously!

Note:   Electrical signals brought out via control electronics (e.g. signal  “OK”) must not be used for activating 

safety-relevant machine functions! (See also European standard “Safety requirements for fluid power systems   

and components – Hydraulics“, EN 982)

Product documentation for valve amplifier VT-VSPD-1-2X/ 

 RE 30523 

 Technical data sheet (the present document)

 RE 30523-B

 Installation and operating instructions

 RE 30523-01-B

 Commissioning and operating instructions

 RE 30523-U

 Declaration on environmental compatibility

 RE 30523-Z

 Supplementary information on the replacement of VT-VSPD-1-1X by VT-VSPD-1-2X
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Features

 ▶ Snap-in module housing with detachable plug-in 
screw connectors

 ▶ Confi gurable actual pressure value input
 ▶ Ramp times (up and down) can be separately adjusted
 ▶ Linearization
 ▶ Electronic limit stops for the actuator
 ▶ Position controller with "position command value 

reached" detection
 ▶ Enable input
 ▶ "Ready for operation" output
 ▶ "Position command value reached" output
 ▶ Confi gurable actual pressure value input
 ▶ Integrated pressure switch function with adjustable 

switching thresholds
 ▶ Switchable measuring socket
 ▶ Fault recognition (cable breaks, short-circuits etc.)
 ▶ LED indicators:

• Ready for operation (green)
• Enable (yellow)
• Error detection of actual pressure value input (red)

H7125

Valve amplifier for proportional pressure valves

 ▶ Component series 1X
 ▶ Analog, modular design
 ▶ Suitable for controlling a direct current motor-operated 

pressure reducing valve with electric position feedback 
of the type (Z)DRS, size 6, component series 1X

RE 30214 
Edition: 2013-04
Replaces: 06.05Type VT-MRMA1-1
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Ordering code

01 Analog amplifi er in modular design VT-MRMA1

02 For direct current motor-operated pressure reducing valve (Z) DRS, size 6, component series 1X 1

03 Component series 10 to 19 (10 to 19: unchanged technical data and pin assignment) 1X

04 Version: Standard V0

05 Standard option 0

06 Further information in the plain text *

01 02 03 04 05 06

VT-MRMA1 – 1 – 1X / V0 / 0 / *

Suitable pressure transducer:
 ▶ HM20-1X/..-C-K35 

(see data sheet  30270)

Functional description

General
The amplifier module is snapped onto top hat rails accord-
ing to EN 60715. It is electrically connected via 4 plug-in 
screw connectors with 4 ports each. The module is oper-
ated with 24 V direct voltage.

Power supply unit [1]
An internal power supply unit supplies all internally 
required positive and negative supply voltages.

Pressure command value provision [2]
The internal pressure command value signal is generated 
from the external pressure command value signal available 
at input [2] and the zero point offset [2] (Zw zero point 
potentiometer on the front side). If the pressure command 
value increases/decreases, the pressure rises/falls. The 
differential input can be configured into a 4 to 20 mA 
current input via DIL switches S1.1 to S1.6 (see commis-
sioning instructions).
Standard 
values

Current 
input

Diff erential 
input

Pressure command value at 
measuring socket v (position 0)

0 % 4 mA 0 V 0 V
100 % 20 mA 10 V 10 V

A cable break in a pressure command value line will be 
detected ("ready for operation" output) and deactivate the 
output stage.

Ramp generator [3]
In the ramp generator [3], a provided step signal is turned 
into a ramp-shaped output signal. The ramp time relates to 
a pressure command value modification of the input signal 
of 100 %. The ramp time is not extended or shortened by 
the downstream pressure command value attenuator [4].

The ramp times for pressure increase or pressure reduction 
can be adjusted separately on the front side of the module 
using potentiometers "t <" and "t >". The current ramp time 
values can also be checked or pre-set via the switchable 
measuring socket (also located on the front side).
Information on ramp time adjustment:

Value at measuring 
socket (position 4 or 5)
Ut in V

10 5 3 2 1 0.5 0.1 0.05 0.03 0.02 0.01

Current ramp time
t in s (±20 %) 0.1 0.2 0.33 0.5 1 2 10 20 33.3 50 100

The following applies: Example measured: 

t =
1 Vs

Measurement: Ut = 5 V => t =
1 Vs

= 0.2 s
Ut 5 V

Gw pressure command value attenuator [4]
The Gw potentiometer acts as an attenuator [4] and deter-
mines the maximum internal pressure command value. The 
setting range lies between 0 % and 130 %.

Linearization of the valve characteristic curve [5]
The linearization [5] is used to compensate the non-linear 
valve characteristic curve. The required valve position 
command value is generated from the pressure 
command value.

Amplitude limiter [6]
The amplitude limiter [6] limits the internal valve position 
command value to +110 % and –5 %.

Actual valve position value acquisition [12]
A voltage output is used to supply the position transducer. 
The actual valve position value fed back by the position 
transducer can be corrected using the Zx zero point poten-
tiometer and the Gx sensitivity potentiometer. The internal 
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actual position value signal generated this way is provided 
to the valve position controller [7] for further processing. 
Cable breaks in the position transducer lines are detected 
via the fault recognition [8].

Electronic limit stop 
The electronic limit stops are a functional part of the 
actual value position acquisition [12].
The adjustable stroke of the valve is mechanically limited. 
The used working range is within these mechanical stops. 
To prevent the valve from moving into the mechanical 
stops when this is not intended (e.g. during setting), 
so-called "electronic stops" which are within these limits 
have been realized for safety purposes. The valves are 
prevented from moving beyond these limits by deactivation 
of the output stage. The electronic stops are only effective 
if sensor and motor are correctly wired.

Valve position controller [7]
The valve position controller [7] generates the control 
output for the clocked output stage on the basis of the 
position control deviation. The position controller has 
been optimized for a special valve type.

Output stage [10]
The output stage [10] generates the clocked control volt-
age for the DC motor acting as actuating element in the 
pressure reducing valve. The output stage output is short-
circuit-proof. The output stage is de-energized in case of 
an internal fault signal [8] or if not enabled [11].

"Position command value reached" detection [9]
A "position command value reached" output is provided for 
as auxiliary process variable. This output is connected 
with 24 V operating voltage when the control deviation 
from the valve position command value and the regulated 
actual valve position value are ≤ 5 % of the nominal stroke 
and the internal ramp output signal corresponds to the 
provided pressure command value.

Fault detection [8]
The following is monitored:

 ▶ Cable break of pressure command value lines
 ▶ Inversion of the pressure command value lines
 ▶ Cable break of the position transducer connecting lines
 ▶ Short-circuit of the position transducer supply at L0 (0 V)
 ▶ Thanks to the integrated motor protection the following 

is detected:
 ▶ Inversion of the motor lines (positive feedback)
 ▶ Jammed valve actuator

 ▶ Cable break of the motor lines
If there is no error, the green "ready for operation" LED on 
the front side is lit and the "ready for operation" output is 
connected to 24 V operating voltage.

Motor protection 
The motor protection is a functional part of the fault recog-
nition [8]. To ensure the correct functioning of the valve 
actuator, the adjustment time required for each pressure 
adjustment process is monitored. If an internally set maxi-
mum adjustment time (approx. 4 s) is exceeded, the out-
put stage is deactived to prevent the motor from being 
damaged by continuous application of current.
The "ready for operation" output is connected to 0 V and 
the green LED on the front side goes out. After the cause 
of error has been eliminated, the electronics can be reacti-
vated by resetting and enabling it.
The motor protection detects the following:

 ▶ Inversion of the motor lines (positive feedback)
 ▶ Cable break of the motor lines
 ▶ Jammed valve actuator

Enable function [11]
The enable function [11] can be used to activate both the 
position controller and the output stage via the external 
control. The enable signal is indicated by a yellow LED  
on the front side of the module.

Internal controller and output stage enable 
The controller and the output stage are enabled if the 
external enable [11] has been set and the electronics is 
"ready for operation", i.e. the fault recognition [8] does not 
diagnose any error.

Actual pressure value input [13]
The internal actual pressure value signal is generated from 
the signal available at actual pressure value input [13] and 
the zero point offset (Zp zero point potentiometer on the 
front side). The Gp sensitivity potentiometer can be 
used to compensate tolerance-related variations of the 
pressure transducer. The input can be configured either 
as 0.5 to 5 V voltage input or 4 to 20 mA current input via 
the DIL switches S1.7 and S1.8 (see commissioning 
instructions) and a corresponding adjustment using 
the Zp zero point potentiometer and Gp sensitivity. 
Notice: If the input is configured as 4 to 20 mA input and 
if the actual pressure value input is connected in series 
with another separate external current input, the module 
electronics supplies an offset current at terminal 1. This 
must be taken into account when adjusting the external 
current input. 
The following is monitored at the actual pressure value 

Working range of 
the valve

0 % 100 %

Electronic stop
Mechanical stop

Functional description (continued)
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input (depending on the property of the pressure trans-
ducer electronics):

 ▶ Cable break of the actual pressure value lines 
 ▶ Inversion of the actual pressure value lines
 ▶ Cable break of the pressure transducer's 

operating voltage
 ▶ Cable break of the pressure transducer's ground

If one of these errors is detected at the actual pressure 
value input, both pressure switch signals A and B are 
connected with 0 V and the red LED (!) on the front side of 
the amplifier module is lit.

Pressure switch function [14]
The integrated pressure switch [14] compares the internal 
actual pressure value to a window which can be individu-
ally adjusted by the pressure command value 
(DIL switches S2.1 to S2.9). Depending on whether the 
actual pressure value falls below the lower limit or exceeds 
the upper limit, the corresponding pressure switch sig-
nal A or B falls to 0 V. If the actual pressure value is within 
the pressure command value window, both pressure 
switch signals are connected to 24 V operating voltage.
Exception: In case of a cable break of one of the two 
actual pressure value lines both signals A and B fall to 0 V.
(Adjustment of the pressure switch thresholds via DIL 
switch S2, see commissioning instructions)

Measuring point switch-over [15]
The measuring sockets v and ⊥  on the module front 
side can be used to check various internal measuring 
points (v0 to v5). The measuring points are selected via 
the measuring point selector switch [15] on the housing 
front panel.

Measuring point Switch 
position

Measurement signal v 
(⊥ is reference)

Pressure command value wP 0 0 % ≙ 0 V and 100 % ≙ 10 V
Actual pressure value xP 1 0 % ≙ 0 V and 100 % ≙ 10 V
Valve command value wS 2 0 % ≙ 0 V and 100 % ≙ 10 V
Actual valve value xS 3 0 % ≙ 0 V and 100 % ≙ 10 V
Ramp time "up" t < 4 10 mV to 10 V
Ramp time "down" t > 5 10 mV to 10 V
Without function 6 0 V
Without function 7 < –10 V
Without function 8 < –10 V
Without function 9 < –10 V

Notice:
Switch positions 6 to 9 have no function. They only serve 
to determine the switch position in case the arrow mark of 
the measuring point selector switch is no longer visible 
due to damage.

[  ] = references to the block diagram on page 5

Functional description (continued)
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Block diagram/pin assignment

Ready for 
operation

1 Power supply unit

2 Pressure command value provision

3 Ramp generator

4 Pressure command value attenuator 

5 Linearization of the valve characteristic curve 

6 Amplitude limiter

7 Valve controller

8 Fault recognition

Enable

Operating
voltage

  9 Position command value reached – detection

10 Output stage

11 Enable function

12 Actual valve position value acquisition

13 Actual pressure value input

14 Pressure switch function

15 Measuring point switch-over
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage UB 24 VDC + 40 % – 20 %
Operating range Upper limit value uB(t)max 35 V

Lower limit value uB(t)min 21 V
Power consumption PS < 50 VA
Current consumption i(t)max (switching on the motor) < 3.5 A

Imax (during the actuating process) < 1 A
Imin (when output stage is switched off) < 120 mA

Fuse 1.6 A, self-healing (thermal overload protection)
Inputs

– Analog
Pressure command value (differential input) Ue 0 to +10 V; Re > 100 kΩ
Pressure command value (current input) Ie 4 to 20 mA; load RB = 100 Ω
Actual pressure value (differential input) Ue 0.5 to +5 V; Re > 100 kΩ
Actual pressure value (current input) Ie 4 to 20 mA; load RB = 100 Ω

– Digital
Enable ON U +8.5 V to UB; Re > 100 kΩ

OFF U 0 to +6.5 V; Re > 100 kΩ
Setting ranges
Zero point pressure command value (Zw potentiometer) ±30 %
Pressure command value attenuator (Gw potentiometer) 0 to 130 % 1)

Actual pressure value sensitivity (Zp potentiometer) ±5 % 
Actual pressure value amplification (Gp potentiometer) 90 to 120 % 1)

Sensitivity of actual valve position value (Zx potentiometer) ±15 %
Actual valve position value amplification (Gx potentiometer) 90 to 120 % 1)

Ramp times (potentiometer t < and t >) 0.1 to 100 s
Outputs
Output stage Ueff 0 Veff to UB,eff

Sensor supply voltage U 0 V and +10 V ± 3 %
Measuring socket U 0 V to +10 V ± 2 %; Imax = 2 mA
Ready for operation "Ready for operation" U > 16 V  (Ri = 10 kΩ; 50 mA)

"Not ready for operation" U < 1 V  (Ri = 10 kΩ; 50 mA)
Position command value "Reached" U > 16 V  (Ri = 10 kΩ; 50 mA)

"Not reached" U < 1 V  (Ri = 10 kΩ; 50 mA)
Pressure switch signal A

Actual pressure value > lower pressure switch threshold U > 16 V  (Ri = 10 kΩ; 50 mA)
Actual pressure value < lower pressure switch threshold U < 1 V  (Ri = 10 kΩ; 50 mA)

Pressure switch signal B
Actual pressure value < upper pressure switch threshold U > 16 V  (Ri = 10 kΩ; 50 mA)
Actual pressure value > upper pressure switch threshold U < 1 V  (Ri = 10 kΩ; 50 mA)

Type of connection 4 plug-in screw connectors with 4 ports each
Mounting type Top hat rail TH 35-7.5 according to EN 60715
Protection class according to EN 60529 IP 20
Admissible operating temperature range 0 to +50 °C
Storage temperature range –25 °C to +70 °C
Weight m 0.15 kg

1) Provided that the zero point has been correctly set
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Terminal assignment

Top hat rail TH 35-7.5 
according to EN 60715

Potentiometers
Gw Pressure command value attenuator
Zw Zero point of pressure command value
Gp Amplifi cation of actual pressure value
Zp Zero point of actual pressure value
Gx Actual valve position value amplifi cation
Zx Zero point of actual valve position value
t < Ramp time "up"
t > Ramp time "down"

Measuring sockets
v Measurement signal
⊥ Load zero

LED indicators
Ready for operation  (green)

Enable (yellow)

! Cable break in pressure load cell (red)

Actual pressure 
value input

– xp 1 9 xs = ws
Position command 

value reached

+ xp 2 10 Ready for operation

Position trans-
ducer supply

– sensor
Valve connector contact 3

3 11 0 V
Operating voltage

+ sensor
Valve connector contact 1

4 12 + UB

Pressure command 
value input

– wP 5 13 A
Pressure switch signals

+ wP 6 14 B

Enable Enable 7 15
– M

Valve connector contact 5
Valve motor connection

Actual position 
value input

xs

Valve connector contact 2
8 16

+ M
Valve connector contact 4

Dimensions (Dimensions in mm)
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 ▶ Prior to installation and commissioning it must be ensured that the DIL switches on the printed circuit board of the 
amplifi er module have been correctly set (for function of the DIL switches, see commissioning instructions).

 ▶ DIL switches on the printed circuit board of the amplifi er module may only be adjusted when de-energized.
 ▶ The amplifi er module may only be wired or connected and opened when de-energized.
 ▶ The distance to aerial lines, radios, and radar systems has to be 1 m at least.
 ▶ Do not lay motor and signal lines near power cables.
 ▶ The valve is connected with a 5-wire line. For lines up to 50 m in length, use the line type LiYCY 0.5 mm2. For greater 

lengths, please contact us.
 ▶ If the valve line has to be shielded, the shield must be connected to protective earth ("PE") on the module side. In 

some cases (e.g. if PE is subject to strong interference) it can be useful to connect the shield directly to the L0 of the 
amplifi er module, other side open (risk of ground loops).

 ▶ If a diff erential input is used, both inputs must always be connected or disconnected at the same time.
 ▶ Cable ends should not be too short, so as to ensure that the module can still be opened when connected (e.g.: to 

adjust the DIL switches).
 ▶ Ensure that the ground of the pressure command value ("–wP", terminal 5), has the same potential (→ equipotential 

bonding busbar) as the ground ("L0", terminal 11) of the power supply unit. This allows for a better suppression 
of interferences.

 ▶ For setting the potentiometers and the measuring point selector switch, use a screwdriver with a blade width of 4 mm.

Project planning/maintenance instructions/additional information
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Setting recommendation

Condition as supplied
The condition as supplied of the electronics is characterized by the following features:
 • Minimum ramp times.
 • Gw attenuator is set to 100 %.
 • The linearity of the overall system (module electronics and valve) is subject to deviations in series production.

Fine adjustment of the overall system
Prerequisites:
 • The system-specific wiring must have been completed.
 • Set DIL switches on printed circuit board of module electronics according to individual requirements.
 • Turn on the hydraulic system.
It must be ensured that the hydraulic fluid already has the (regulated) operating temperature for fine-adjustment.

Signal Setting

1
Pressure 
command value 
zero point

 ▶ Set external pressure command value provision to 0 %.
 ▶ Set measuring point selector switch to "0".
 ▶ Use the zero point potentiometer Zw to adjust the measurement signal at v: 0 V ± 5 mV (= 0 %).

2

Maximum 
pressure 
command 
value

Notice:
Before adjusting the maximum value, the zero point must be adjusted according to step 1.

 ▶ External pressure command value provision = 100 %.
 ▶ Set measuring point selector switch to "0".
 ▶ Use the potentiometer Gw to adjust the measurement signal at v: 10 V ± 5 mV (= 100 %). 

3 Ramp times

 ▶ Use the measuring point selector switch to select the potentiometer that is to be set: 
 ▶ Position 4 for ramp "up" t < and position 5 for ramp "down" t >. 
 ▶ Set ramp time according to formula or table (see functional description "Ramp generator") 

and check at measuring socket v.

4
20 %-
actual pres-
sure value

Notice: 
Prior to the 20 % actual pressure value adjustment the pressure command value must be 
adjusted according to steps 1 and 2.

 ▶ Electrically connect the valve.
 ▶ Measure sensor supply voltage on the module side between terminals 4 and 3: 

+10.0 V ± 300 mV
 ▶ Set external pressure command value provision to 20 %.
 ▶ Externally connect enable signal.
 ▶ Set actual pressure value signal (= voltage between terminals 2 and 1) using Zx to 20 % of the 

nominal pressure value:
→ Actual pressure value signal dependent on the pressure transducer used:

Used pressure transducer Output signal (20 %)
Voltage between 
terminals 2 and 1

"0.5 … 5 V" output +1.40 V +1.40 V
"4 … 20 mA" output +7.2 mA +0.72 V (Rload = 100 Ω)

 ▶ Set measuring point selector switch to "1".
 ▶ Use the potentiometer Zp to adjust the measurement signal at v: +2.00 V ± 5 mV.

Continued on page 10
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Signal Setting

5
Maximum 
actual pres-
sure value

Notice:
Before adjusting the maximum value, the 20 % actual pressure value must be adjusted accord-
ing to step 4.

 ▶ Set external pressure command value provision to 100 %.
 ▶ Externally connect enable signal.
 ▶ Set actual pressure value signal (= voltage between terminals 2 and 1) using Gx to 100 % of 

the nominal pressure value:
→ Actual pressure value signal dependent on the pressure transducer used:

Used pressure transducer Output signal (20 %)
Voltage between 
terminals 2 and 1

"0.5 … 5 V" output +5.00 V +5.00 V
"4 … 20 mA" output +20 mA +2.00 V (Rload = 100 Ω)

 ▶ Set measuring point selector switch to "1".
 ▶ Use the potentiometer Gp to adjust the measurement signal at v: +10.00 V ± 5 mV.

6
Actual pres-
sure value

 ▶ Check both working points (steps 4 and 5). 
Repeat steps 4 and 5 if required.

7

Individually 
adjust the 
maximum 
pressure 
command 
value

Set external pressure command value provision according to individual requirements.
Example: 

Reduce 100 % external pressure command value to 80 %.
 ▶ Set external pressure command value provision to 100 %.
 ▶ Set measuring point selector switch to "0".
 ▶ Use the potentiometer Gw to set the measurement signal at the measuring socket v according 

to the requirements: adjustment according to example: 8.0 V ± 5 mV (= 80 %).

166



167



168



��

��
� �

<�

�	�
�

�

�	
�

�	
��
	�

�	
��
	�

6
�

�	
��
	�

�	
��
	�

�
��

�

�

�8

� �

�

� �

�

�0

�
?

� -

>

 �
�

� �

8

6
�

� � �
�� 	% ��

�

�

-

 ��
����

�	�

�	�

�

�	�

�	�
�
8

�
0

��

��

�
@
,0%

��

0

6
�

�	�
�

�	�
�

169

1



170



-���

�

��

���

�

�8
�8
�0
�0
�	�
�	�

- 

� � %

�� �� ��

�	� �	�
0 8
� �

.!:.;4)
�456. 7�5���

171

1



172



1/10Analogue amplifier modules 

for 4/3 and 4/2 proportional

directional valves 4WRE

Types VT-MRPA2 and VT-MRPA1 

Component series 1X

RE 30219/06.05
Replaces: 12.04

Table of contents
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Features 1
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Block circuit diagram / pin assignment VT-MRPA2 4
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Terminal assignment 7

Unit dimensions 7

Engineering / maintenance notes / supplementary information 8

Adjustment recommendations 9

Features

– Suitable for controlling direct operated 4/3 and 4/2 propor-

tional directional valves with electrical position feedback, type 

4WRE, sizes 6 and 10, component series 2X

– Command value input ±10 V (VT-MRPA2), 0 to 10 V 

(VT-MRPA1)

– Ramp generator with separately adjustable “up/down” ramp 

times 

– Characteristic curve correction with symmetrically (with 

VT-MRPA2 only) adjustable step-change heights and sepa-

rately (with VT-MRPA2 only) adjustable maximum values

– Enable input

– Reverse polarity protection of power supply 

– Power supply unit with DC/DC converter without raised zero 

point 

– Cable break detection in the position transducer branch

– LED indicator lamps: 

 • Readiness for operation (green)

 • Enable (yellow)

 

H6771
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Ordering code

Analogue amplifier of modular design  

For 4/2 proportional directional valves 4WRE

(with one solenoid) = 1

For 4/3 proportional directional valves 4WRE

(with two solenoids) = 2

For controlling valve 4WRE 6 (component series 2X) = 1

For controlling valve  4WRE 10 (component series 2X) = 2

Component series 10 to 19 = 1X

(10 to 19: unchanged technical data and pin assignment)

 Further details in clear text

V0 = Basic version

VT-MRPA 1X V0 *

Suitable power supply unit:

– Type VT-NE30-2X, see RE 29929

compact power supply unit 115/230 VAC –> 24 VDC, 

108 VA
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Functional description

General

The amplifier modules are to be snapped onto top hat rails 

according to EN 60715. The electrical connection is made 

by means of screw terminals. The modules are operated at 

24V DC.

Power supply unit [1]

The amplifier modules are provided with a power supply unit 

with switch-on current limiter. The power supply unit provides 

all internally required positive and negative supply voltages. 

The switch-on current limiter prevents high switch-on current 

peaks. 

Command value feedforward

The internal command value signal is generated from the sum  

[3] of the external command value signal applied to differen-

tial input [2] and the zero point offset (zero point potentiome-

ter “Zw”).

The following is valid for VT-MRPA2:

A positive command value causes an increase in current in so-

lenoid “b“ and hence a flow in the valve from P to A and from 

B to T.

A negative command value causes an increase in current in so-

lenoid “a“ and hence a flow in the valve from P to B and from 

A to T.

The following is valid for VT-MRPA1:

A positive command value causes an increase in current in the 

solenoid.

Enable function [11]

The enable function is used to enable the current output stages 

and to pass the internal command value signal on to the ramp 

generator. The enable signal is indicated by an LED on the 

front panel. When the enable is granted, the internal command 

value changes over the set ramp time (with any command value 

selection). The valve does therefore not open suddenly when 

activated. 

Ramp generator [4]

The ramp generator limits the gradient of the control output. 

The downstream step functions and amplitude attenuators do 

not shorten or extend the ramp time.

Note on the adjustment and measurement of the ramp time:

Value at measuring socket  "t <" or "t >" U
t
 in V 5 3 2

Current ramp time (± 20 %) t in ms 20 33 50

U
t
 in V 1 0.5 0.3 0.2 0.1 0.05 0.03 0.02

t in ms 100 200 333 500 1000 2000 3333 5000

The following is valid: t =
100 V ms

U
t

Example: Measured U
t
 = 5 V

results in t =
100 V ms

= 20 ms
   5 V

Characteristic curve generator [5]

The adjustable characteristic curve generator can be used to 

adjust step-change heights symmetrically (with VT-MRPA2 

only) and maximum values for positive and negative signals 

separately (with VT-MRPA2 only) to suit the hydraulic require-

ments. The actual line of the characteristic curve through the 

zero point is not stepped, but linear. 

Amplitude limiter [6]

The internal command value is limited to approx. ±110 % (with 

VT-MRPA2) or +110 % (with VT-MRPA1) of the nominal range.

Oscillator [9]

The oscillator generates the control signal for the inductive po-

sition transducer.

Demodulator [10]

The demodulator generates the actual value signal of the valve 

spool position from the position transducer signal: 

±100 %  ±10 V (with VT-MRPA2) or

+100 %  +10 V (with VT-MRPA1), respectively

Controller for valve spool position [7]

The position controller is optimised specifically to the valve.

Current output stage [8]

The current output stage generates the clocked solenoid cur-

rent for the proportional valve. The solenoid current is limited to 

2.4 A to 2.6 A per output. The output stage outputs are short-

circuit-proof. In the event of an internal fault signal or missing 

enable, the output stages are de-energised.

Fault detection [14]

The position transducer cable is monitored for cable break and 

primary-sided short-circuit, and the output stage for overcur-

rent. 

[ ] =  Cross-reference to block circuit diagrams on 

 pages 4 and 5
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Block circuit diagram / pin assignment VT-MRPA2
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Block circuit diagram / pin assignment VT-MRPA1
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage U
O

24 VDC + 40 % – 20 %

Operating range:

– Upper limit value u
O

(t)
max

35 V

– Lower limit value u
O

(t)
min

18 V

Power consumption P
S

< 24 VA

Current consumption I < 2 A

Fuse protection Thermal overload protection (reclosing when the temperature 

falls below the threshold)

Inputs:

– Analogue

 • Command value (differential input) VT-MRPA2

     VT-MRPA1

U
i

U
i

0 to ±10 V, R
i
 > 50 k  (current input on enquiry)

0 to +10 V, R
i
 > 50 k  (current input on enquiry)

– Digital

 • Enable ON U 8.5 V to U
O

, R
i
 > 100 k

  OFF U 0 to 6.5 V, R
i
 > 100 k

Adjustment ranges:

– Command value zero point (potentiometer “Zw“) ±30 %

– Actual value zero point (potentiometer “Zx“) ±10 %

– Ramp times (potentiometers “t <“ and “t >“) 20 ms to 5 s

– Step-change height (potentiometer “Sw“) 0 % to 50 %

– Amplitude attenuator (potentiometers “G+“ and “G–“) 0 % to 110 % (valid for a step-change height setting of 0 %)

Outputs:

– Current outputs I 0 to 2.5 A; short-circuit-proof; clocked, approx. 5 kHz

– Oscillator U
SS

10 V; 10 mA

f 5.6 kHz ± 10 %

– Measuring sockets

 • Ramp time “t <“ U 20 mV to 5 V

 • Ramp time “„t >“ U 20 mV to 5 V

 • Actual value “x“  VT-MRPA2

     VT-MRPA1

U
U

0 to ±10 V

0 to +10 V

 • Command value “w“  VT-MRPA2

     VT-MRPA1

U
U

0 to ±10 V

0 to +10 V

 • Command value after ramp “wR“ VT-MRPA2

     VT-MRPA1

U
U

0 to ±10 V

0 to –10 V

Type of connection 12 screw terminals

Type of mounting Top hat rail TH 35-7.5 to EN 60715

Type of protection IP 20 to EN 60529

Dimensions (W x H x D) 40 x 79 x 85.5 mm

Permissible operating temperature range 0 to +50 °C

Storage temperature range –25 to +70 °C

Weight m 0.14 kg

  Note!

Details with regard to environment simulation testing in the 

fields of EMC (electro ma gne ti c compatibility), climate and me-

 cha ni cal stress, see RE 30219-U (declaration on environmental 

compatibility).
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Terminal assignment

VT-MRPA2 VT-MRPA1

Operating volt-

age

+U
O

1 7
Solenoid 

“b“
Solenoid

0 V1) 2 8

Enable U
E

3 9
Solenoid 

“a“
n.c.

Differential input

Reference 

potential
4 10

±U
comm

5 11 4 Position 

transducer, 

secondary

4 Position 

transducer, 

secondaryPosition trans-

ducer, primary
1 6 12 3 3

1) and position transducer, primary (connection 2)

Unit dimensions (nominal dimensions in mm)

LED indicator lamps:

 
Readiness for operation (green)

 Enable (yellow)

Potentiometers:

Gw+ Amplitude attenuator for positive  

command values

Gw– Amplitude attenuator for negative  

command values (only with VT-MRPA2)

Sw Step-change height for negative and posi-

tive direction

Zw Command value zero point

Zx Actual value zero point

t < Ramp time for rising command values 

t > Ramp time for falling command values 

Measuring sockets:

t < Ramp time “up”

t > Ramp time “down“

x Actual value

w Command value

wR Command value after ramp 

Measuring zero

Top hat rail TH 35-7.5 

to EN 60715
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Engineering / maintenance notes / supplementary information

–  The amplifier module may only be wired when disconnected from the power supply!

– Do not lay cables near power cables!

–  Do not use free-wheeling diodes in solenoid cables!

– The distance to aerial lines, radio sources and radar equipment must be at least 1 m!

–  Always shield command value and position transducer cables; connect the shield to the protective earth (PE) on the module 

side!

In individual cases (e.g. in the case of PE with severe interference) it may be required to connect the shield of the position trans-

ducer cable directly to L0 of the amplifier module; leave the other end open (risk of earth loops).

 Recommendation: Also shield solenoid cables!

     For solenoid cables up to 50 m length, use cable type LiYCY 1.5 mm2!     

     For greater lengths, please consult us!

– For passing on command values, use relays with gold-plated contacts (small voltages, small currents)!

– Measurements on the module may only be taken with instruments R
i
 > 100 k .

– To adjust the potentiometers, use a screw driver with a blade width of 4 mm!

–  In the case of strongly fluctuating operating voltages, it may be required to install an external smoothing capacitor having a 

capacitance of at least 2200 μF .      

Recommendation: Capacitor module VT 11073 (see RE 29750), sufficient for up to 3 amplifier modules
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Adjustment recommendation

Signal Setting for VT-MRPA2 Setting for VT-MRPA1

Command value 

zero point

– Set external command value feedforward to zero 

– Set the internal command value to zero using zero 

point potentiometer "Zw” and check the setting at 

measuring socket "wR" 

– Set external command value feedforward to zero

– Set the internal command value to zero using zero 

point potentiometer "Zw” and check the setting at 

measuring socket "wR" 

Actual value zero 

point

– Set enable signal to ”OFF“ or disconnect sole-

noid plug-in connector 

(Valve moves to the mechanical centred position) 

– Set the actual value at measuring socket “x” to 

zero using potentiometer "Zx"

     

Recommendation:

In the case of valves with V-spools, adjust the zero 

point during operation with the hydraulic drive, i.e.

– Apply enable signal and check at measuring sock-

ets "wR" and "w" 

– Use potentiometer "Zx" to bring the hydraulic 

drive to a standstill

– Set enable signal to ”OFF“ or disconnect sole-

noid plug-in connector 

(Valve moves to end position)

– Set the actual value at measuring socket “x” to 

zero using potentiometer "Zx"

     

Recommendation:

In the case of valves with V-spools, adjust the zero 

point during operation with the hydraulic drive, i.e.

– Apply enable signal and check at measuring sock-

ets "wR" and "w" 

– Use potentiometer "Zx" to bring the hydraulic 

drive to a standstill

Ramp times – Set ramp time according to formula or table (see 

functional description “Ramp generator”) and 

check at measuring sockets "t >" and  "t <" 

– Set ramp time according to formula or table (see 

functional description “Ramp generator”) and 

check at measuring sockets "t >" and  "t <" 

Step-change 

height

– Apply enable signal

– Set the measuring signal at “wR” to +0.3 V using 

zero point potentiometer “Zw”

– Set the required step-change height using po ten -

tio me ter "Sw"

– Set the measuring signal at “wR” to –0.3 V using 

zero point potentiometer “Zw”

– Check the required step-change height, adjust 

zero point 

Note:

In the case of an external command value feedfor-

ward, at least  +0.3 V / –0.3 V must be measured at 

measuring socket "wR". 

– Apply enable signal

– Set the measuring signal at “wR” to –0.3 V using 

zero point potentiometer “Zw”

– Set the required step-change height using po ten -

tio me ter "Sw"

– Check the required step-change height, adjust 

zero point

Note:

In the case of an external command value feedfor-

ward, at least  –0.3 V must be measured at measur-

ing socket "wR" 

Maximum values Note: 

Before the maximum values are matched, the zero 

point and step-change heights must have been cor-

rectly set.

– Adjust step-change heights first; generate  

±100 % command value externally

– Use potentiometers "Gw+"/"Gw–" to adjust the 

required maximum control output and check the 

settings at measuring sockets "wR" and "w" 

Note: 

Before the maximum values are matched, the zero 

point and step-change heights must have been cor-

rectly set.

– Adjust step-change heights first; generate  

+100 % command value externally

– Use potentiometer "Gw" to adjust the required 

maximum control output and check the settings at 

measuring sockets "wR" and "w"

The system-specific circuitry must be completed.
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1/8Analogue amplifier

Type VT-VRPA1-…

Component series 1X

RE 30118/11.04
Replaces: 04.04

H/A/D 6197/99

Overview of contents Features

– Suitable for controlling direct operated proportional pressure 

control valves with electrical position feedback, type DBETR, 

and proportional flow control valves with electrical position 

feedback, type 2FRE(G)

– Plug-in connections compatible with those of amplifier types 

VT 5003, VT 5004 and VT 5010

– Power supply with raised zero point

– Command value signal inputs:

• 0 to + 6 V; 0 to + 9 V; 0 to + 10 V

• 0 to 20 mA; 4 to 20 mA (plug-in bridges)

– Potentiometer adjustment on the front plate 

for the zero point and amplitude attenuation 

– Measurement sockets for the ramp time

– Enable input and “ramp off“ input

– Plug-in bridges for switching the maximum ramp times

0.02 to 5 s or 0.2 to 50 s

– Outputs for command value (0 to + 6 V) and actual value (0 to – 6 V)

– LED display “operational“

– Polarity protection

Card holder:

– Type VT 3002-2X/32, see RE 29928

Single card holder without power supply

Power supply:

– Type VT-NE30-1X, see RE 29929

Compact power supply 115/230 VAC  24 VDC, 70 VA

Contents Page

Overview of contents 1

Features 1

Ordering details 2

Functional description 2

Technical data 3

Block circuit diagram / connection allocation 5

Display/adjustment elements 6

Engineering/maintenance guidelines, additional information 7

Unit dimensions  7
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26c Input (+ 9 V  100 %)

+ 9 V
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Ordering details

Amplifier for proportional valves with electrical

feedback, analogue, with one output stage

 

Amplifier for proportional pressure valves

DBETR–1X = 100

2FRE 6 = 150

2FRE 10 and 16 = 151

 Further details in clear text

1X = Component series 10 to 19

(10 to 19: unchanged techncial data 

and connection allocation)

Functional description

Power supply

After the operating voltage has been applied the internal 

power supply [6] supplies a voltage of ±9 V compared to the 

measurement zero (M0). This is compared to the load zero (L0) 

raised by +9 V. The voltages +9 V and –9 V (–9 V relates to 

L0) are fed to the plug strip X1 and can thereby be externally 

(e.g. for a command value potentiometer) used. The maximum 

loading is 25 mA.

Operational

The amplifier card is operational when the following conditions 

have been fulfilled:

– Operating voltage > 20 V

– There is no unsymmetry in the internal supply voltages

– No cable break in the position transducer cables

– No short circuit in the solenoid cables

That the unit is operational is indicated by a green LED lighting 

up on the front plate.

Command value

The command value signal is applied either directly from the 

regulated +9 V of the power supply [6] or via an external 

command value potentiometer. For the input „command 

value 1“  +9 V = +100 % applies and for the input „command 

value 2“ +6 V = +100 % applies. The reference point for the 

command value inputs 1 and 2 is always M0 (18ac). Com-

mand value input 3 is a differential input [1] (0 to +10 V). It can 

be configured as a current input (0 to 20 mA or 4 to 20 mA) 

via plug-in bridges. If the command value signal comes from 

external electroncis with a different reference potential then the 

differential input is to be used.

When the command value voltage is applied or withdrawn 

care has to be taken to ensure that both of the signal lines 

are separated from the input or connected with it. All of the 

command values are, before being switched, summated [2] 

with regard to the value and pre-sign. With potentiometer „Zw“ 

it is possible to compensate for off-set voltages in the command 

value branch.

External command value potentiometer (with a 9 V 

command value input) 

Ramp function

The subsequent ramp generator [3] produces from a jump 

form of applied input  signal an output signal in the form of a 

ramp. The time constants of the output signal (ramp times) can 

be adjusted by potentiometers „t1“ (upwards ramp) and „t2“ 

(downwards ramp) which are accessible via the front panel. The 

maximum ramp time stated relates to a command value jump of 

100 % and can, dependent on the plug-in bridge settings (X8, 

X9), be either approx. 5 s or 50 s. If a command value signal is 

applied onto the input of the ramp generator [3] that is less than 

100 % then the ramp time is reduced accordingly. The actual 

ramp time can be checked at the measurement sockets „t1“ 

(upwards ramp) and „t2“ (downwards ramp).

For details see „Technical data“

External  time potentiometer

Note

When using an external time potentiometer the internal 

potentiometers for the ramp times must be set to their maximum 

(voltages at the measurement sockets „t1“ and „t2“ are approx. 

20 mV). The maximum ramp time reduces as the resistance 

value of the external potentiometer (approx. 500 k ) is switched 

in par al lel to the internal potentiometers. In this case it is not 

possible to separately adjust the ramp times for the up and 

down ramps.

By applying a voltage >10 V at the switched input „ramp off“ 

or by setting the plug-in bridge X4 the ramp time is set to its 

minimum value (approx. 15 ms). The switched input is then 

ineffective. The minimum value then applies to both directions.  

500K
32c

30c

VT-VRPA1 1X V0 0 *

When replacing amplifier types VT 5003, VT 5004 or VT 5010 

for rack installation, a 4TE/3HE dummy plate must be ordered 

separately.

Material no.: R900021004
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Calculating the ramp times

Plug-in bridge X9 is fitted Plug-in bridge X8 is fitted

(„short“ ramp time ) („long“ ramp time)

U
t1

; U
t2

 … voltages at the measurement sockets „t1“ or „t2“ (in V)

Limiting and position controller

From the output of the ramp generator [3] the command value 

signal is passed to potentiometer „Gw“, which is accessible via 

the front panel, which acts as an attenuator. The maximum flow 

of the valve can be thereby adjusted. The subsequent limiter 

[7] limits the command value to + 105 % or – 5 % (e.g. with a 

command value that is too high or by adjusting the zero point 

„Zw“ po ten tio me ter and the basic value „Gw“) so that the valve 

spool is prevented from hitting the mechanical end position. 

The output signal of the limiter [7] is the actual position signal 

and is connected to the PID controllers [8] and via an output 

stage [17] to the measurement socket „w“ on the front plate 

of the card as well as connection 28c on the plug strip X1 

(command value to ramp and limiter). A voltage of +6 V at the 

command value measurement socket „w“ relates to a command 

value of + 100 %. The PID controller is optimised specifically 

to the requirements of DBETR and FRE valves. The controller 

compares the position command value and the actual positi-

on value; in the case of differences, a corresponding control 

output is fed to the current output stage [13], the output signal 

of which controls the proportional solenoid of the valve.

Functional description (continued)

t
up 

= 
1

(in s)
U

t1

t
up 

= 
0.1

(in s)
U

t1

t
down 

= 

0.1
(in s)

U
t2

t
down  

= 

1
(in s)

U
t2

Technical data (for applications outside these parameters, please consult us!)

Operating voltage U
B

24 VDC + 40 % – 5 %

Functional range – Upper limiting value U
B
(t)

max
35  V

– Lower limiting value U
B
(t)

min
22 V

Power consumption P
s

< 35 W

Current consumption I < 1.5 A

Fuse I
s

2.5 A T

Inputs – Command value 1 U
e

0 V to + 9 V (ref. potential is M0)

– Command value 2 U
e

0 V to + 6 V (ref. potential is M0)

– Command value 3 (differential input) U
e

0 V to + 10 V

Or I
e

0 mA to 20 mA (R
i
 = 100 )

Or I
e

4 mA to 20 mA (R
i
 = 100 )  

– Enable

   • Active U
F

> 10 V

   • Not active U
F

< 9 V

Continued on next page

Position sensing

The position transducer electronics comprise of an oscillator 

[14] with a subsequent driver [15] for controlling the induc-

tive position transducer and a demodulator [16] for evaluat-

ing  the position transducer signal (actual value). The oscillator 

frequency is approx. 2.5 kHz. The inductive position transducer has 

to be connected as a throttle circuit with mid sensing. The position 

transducer electronics are factory pre-set. Very long or capasitive 

position transducer cables can result in the zero point having to be 

re-adjusted (via potentiometer „Zx“). The actual value (relates to the 

position of the valve spool) can be measured at the actual value 

measurement socket.

Note

The actual value signal is inverted when compared to the com-

mand value. A travel of 100 % relates to –6 V at the actual value 

measurement socket and at connection 32a on the plug strip 

X1.

Enable input

With a signal > 10 V at the enable input 20a the output stage 

and the I-controller are released (displayed via the yellow LED 

on the front plate). By setting the plug-in bridge X3 they are 

permanently released independent from the signal at the enable 

input. The switched input is thereby ineffective.

[ ] = Cross reference to the block circuit diagam see page 5
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Technical data (for applications outside these parameters, please consult us!)

Inputs – External ramp switch off
 

   • Without ramp U
R

> 10 V

   • With ramp U
R

< 9 V

Adjustment ranges

– Zero point „Zw“ – 5 % up to max. + 30 %

– Command value attenuation „Gw“  0 % to 105 %

– Ramp time „up“

   • Short (bridge X9 fitted) t
up 1

< 20 ms to 5 s ± 20 % (U
t1

: – 0.02 V  approx. 5 s; – 5 V  approx. 20 ms) 

    
• Long (bridge X8 fitted) t

up 2
< 0.2 s to 50 s ± 20 % (U

t1
: – 0.02 V  approx. 50 s; – 5 V  approx. 0.2 s)

– Ramp time „down“

   • Short (bridge X9 fitted) t
down 1

< 20 ms to 5 s ± 20 % (U
t2

: 0.02 V  approx. 5 s; – 5 V  approx. 20 ms)

   • Long (bridge X8 fitted) t
down 2 

< 0.2 s to 50 s ± 20 % (U
t2

: 0.02 V  approx. 50 s; – 5 V  approx. 0.2 s)

Outputs – Output stage

   • Solenoid current/resistance I
max

2.2 A ± 10 % / R
(20) 

= 10  (VT-VRPA1-100)

2.2 A ± 10 % / R
(20) 

= 5.4  (VT-VRPA1-150)

2.2 A ± 10 % / R
(20) 

= 10  (VT-VRPA1-151)

   • Clock frequency f Free clocking (approx. 1.5 kHz)

– Driver for the inductive position transducer

   • Oscillator frequency f 2.5 kHz ± 10 %

– Regulated voltage U ± 9 V ± 1% (with a raised zero point); ± 25 mA externally loadable

– Measurement sockets

   • Command value „w“ U
w

0 V to + 6 V (R
i
 = 1k )

   • Actual value „x“ U
x

0 V to – 6 V (R
i
 = 1k )

   • Upwards ramp „t1“ U
t1

– 0.02 V up to approx. – 5 V (delayed adjustment range)

   • Downwards ramp „t2“ U
t2

0.02 V up to approx. 5 V (delayed adjustment range)

Connection type 32-pin blade connection, DIN EN 60603-2, form D

Card dimensions Euro card 100 x 160 mm, DIN 41494

Front plate dimensions

– Height 3 HE (128.4 mm)

– Width solder side 1 TE (5.08 mm)

– Width component side 3 TE

Permissible operating temperature range 0  up to 50  °C

Storage temperature – 25 °C up + 70 °C

Weight m 0.15 kg

  Note!

For details regarding the environmental simulation test covering EMC (electro-magnetic compatibility), climate and mechanical 

loading see RE 30117-U (declaration regarding environmental compatibility).

Continued from page 3
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Display / adjustment elements

Command value (differential input)

Input signal X14 X12 X13

0 to + 10 V •

0 to 20 mA

4 to 20 mA

LED display:

   Operational (green)

 Enable (yellow)

Potentiometer:

Zw Zero point command value

Gw Command value attenuator

t1 Ramp time „up“

t2 Ramp time „down“

Not adjustable via the front planel:

Zx Zero point actual value 

Gx Actual value

Measurement sockets:

t1 Ramp time „up“

t2 Ramp time „down“

x Actual value

w Command value

 Measurement zero

Ramp time X9 X8

0.02 to 5 s •

0.2 to 50 s

Enable 1) X3

Permanently ON •

Externally controlable

Ramp X4

Permanently OFF •

Externally controlable

 =  Bridge fitted

  =  Bridge open

   •  =  Factory pre-set bridges
1) When replacing amplifier types VT 5003, VT 5004 and 

VT 5010, jumper X3 (enable) must be set to “permanently 

ON“.
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Engineering / maintenance guidelines / additional information

– The amplifier card must be configured to match the application; see display/adjustment elements on page 6!

– The amplifier card may only be unplugged or plugged when switched off!

– For the solenoid connection, plugs fitted with free-wheeling diodes or LED displays must not be used!

– Measurements at the card may only be caried out with instruments R
i
 > 100 k !

– Measuring zero (M0) is increased by + 9 V compared to the 0 V operating voltage and is not potentially separated, 

i.e. – 9 V controlled voltage  0 V operating voltage. Therefore do not connect measuring zero (M0) with the 0 V operating 

voltage!

– For switching the command values use relays with gold contancts (small voltages, small currents)!

– For switching the card relay only use contacts with a load capacity of approx. 40 V, 50 mA!

When using an external control, the control voltage must only have a maximum residual ripple of 10 %!

– Always screen command value lines; screen to be connected to the 0 V operating voltage on the card side, 

leave other side open (danger of earth loops)!

Recommendation:  Also screen solenoid lines!

        For solenoid cables of up to 50 m length use cable type LiYCY 1.5 mm2. 

        For longer lengths please consult us!

– The distance to antenna lines, radio sources and radar equipment must be at least 1 m!

– Do not lay solenoid and signal lines near power lines!

– Because of the loading current of the smoothing capacitor on the card, the pre-fuses must have slow blowing characteristics!

– The connection of the inductive position transducer that is marked with the ground symbol must not be connected to ground!

(Precondition for the compatibility with amplifier types VT 5003, VT 5004 and VT 5010)

–  Attention: When using the differential input, both inputs must always be switched on or off simultaneously!

Note:  Electrical signals generated via control electronics (e.g. actual value) must not be 

 used for switching safety-relevant machine functions! 

 (Also see the European Standard „Safety requirement for fluid power systems 

 and components – Hydraulics“, EN 982)

Unit dimensions (in mm)
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Preferred types

Type Material number

VT-VRPA1-100-1X/V0/0 R901009038

VT-VRPA1-150-1X/V0/0 R901057058

VT-VRPA1-151-1X/V0/0 R901057060
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Features

– Suitable for controlling pilot operated proportional flow control 

valves (throttle valves) with electrical position feedback, types 

FE (sizes 16 and 25) and FES (sizes 25 to 63)

– In terms of plugs, compatible with amplifier types VT 5011,  

VT 5012 and VT 5062 to VT 5066 (depending on valve type 

and size)

– Power supply unit with raised zero point

– Command value signal inputs:

• 0 to +6 V; 0 to +9 V; 0 to +10 V

• 0 to 20 mA; 4 to 20 mA (jumpers)

– Potentiometer adjustment for zero point and amplitude 

attenuation on the front panel 

– Measuring sockets for ramp time

– Enable input and “ramp OFF” input

– Jumpers for changing over the maximum ramp time

0.02 s to 5 s or 0.2 s to 50 s

– Jumpers for adjustment to valve type and size 

– Outputs for command value (0 to +6 V) and actual value 

(0 to –6 V)

– LED indicator lamp “ready for operation“

– Reverse polarity protection

H6197_d
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Ordering code

Amplifier for proportional valves with electrical 

position feedback, analogue, with 1 output stage

 

Amplifier for proportional flow control valves (throttle valves):

– Types FE 16, FE 25 and FES 25 (from series 2X each)       = 50

– Types FES 32 and FES 40 (from series 3X each)         = 51

– Types FES 50 and FES 63 (from series 3X each)         = 52

 Further details in clear text

1X = Series 10 to 19

  (10 to 19: unchanged technical data

  and pin assignment)

VT-VRPA1 1X *

When ordering spares for amplifiers VT 5011, VT 5012 

and VT 5062 to VT 5066 for rack installation, a blind plate 

4TE/3HE must be ordered separately.

Material no.: R900021004

Functional description

Power supply unit

After the operating voltage was applied, the internal power 

supply unit [6] generates a voltage of ±9 V as against measu-

ring zero (M0). This is raised by +9 V when measured against 

load zero (L0). The voltages of +9 V and –9 V (–9 V corres-

ponds to L0) are applied to terminal strip X1 and can be used 

externally (e.g. for a command value potentiometer). The max. 

load carrying capacity is 25 mA.

Readiness for operation

The amplifier card is ready for operation, when the following 

conditions are fulfilled: 

– Operating voltage > 20 V

– No asymmetry of the internal supply voltages

– No cable break of position transducer cables 

– No short-circuit in solenoid cables

The green LED on the front panel lights up to signal readiness 

for operation. 

Command value

The command value voltage is provided either directly via the 

regulated voltage of +9 V from the power supply unit [6] or via 

an external command value potentiometer. The following is 

valid for input “command value 1“: +9 V = +100 %, and for 

input “command value 2”: +6 V = +100 %. The reference point 

for command value inputs 1 and 2 is always M0 (18ac). Com-

mand value input 3 is a differential input [1] (0 to +10 V). It can 

be configured as current input (0 to 20 mA or 4 to 20 mA) by 

plugging jumpers. If the command value is provided by external 

electronics with another reference potential, the differential 

input must be used. 

When cutting the command value voltage in or out, care must 

be taken that always both signal lines are disconnected from or 

connected to the input. Before being passed on, all command 

values are summated correctly in terms of amount and sign [2]. 

Offset voltages in the command value branch can be compen-

sated for by means of potentiometer “Zw“.

External command value potentiometer (for 9V command 

value input)

Ramp function

The ramp generator [3] connected downstream generates a 

ramp-shaped output signal from a stepped input signal. The 

time constants of the output signal (ramp times) can be 

adjusted by means of potentiometers “t1” (“up” ramp) and “t2” 

(“down” ramp) that are accessible on the front panel. The maxi-

mum ramp time given refers to a command value step-change 

of 100 % and can be approx. 5 s or 50 s depending on the 

jumper configuration (X8, X9). If a command value step-change 

of less than 100 % is applied to the input of the ramp genera-

tor [3], the ramp time shortens accordingly. The current ramp 

time can be checked at measuring sockets “t1” (“up” ramp) 

and “t2” (“down” ramp).

For details, see “Technical data“

Input (+9 V   100 %)

+9 V

M0

Suitable card holders:

– Type VT 3002-2X/32, see RE 29928

Single card holder without power supply unit

Suitable power supply unit:

– Type VT-NE30-1X, see RE 29929

Compact power supply unit 115/230 VAC  24 VDC, 70 VA

Further information:

– VT-PPV-1X, see RE 29687

=
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External time potentiometer

Note:

When an external time potentiometer is used, the internal po-

tentiometers for the ramp times must be set to maximum (vol-

tages at measuring sockets “t1“ and “t2“ approx. 20 mV). The 

maximum ramp time decreases, since the resistance of the ex-

ternal potentiometer is connected in parallel to that of the inter-

nal potentiometer (approx. 500 k ). In this case, the ramp time 

for the “up” and “down” ramp cannot be adjusted separately.

By applying a voltage > 10 V to the switching input “ramp 

OFF” or by plugging jumper X4, the ramp time is set to its 

minimum value (approx. 15 ms). The switching input then 

becomes ineffective. In this case the minimum value is valid for 

both directions.

Calculation of the ramp times

Jumper X9 plugged Jumper X8 plugged

(ramp time “short“) (ramp time “long“)

U
t1

; U
t2

   … voltage at measuring socket “t
1
“ or “t

2
“ (in V)

Limiter and position controller

The command value voltage is fed from the output of the ramp 

generator [3] to potentiometer “Gw”, which is accessible on 

the front panel and acts as attenuator. It can be used to adjust 

the maximum flow through the valve. The downstream limiter 

[7] limits the command value to +105 % or –5 % (e.g. in the 

case of an excessively high command value voltage or malad-

justment of the potentiometers for zero point “Zw” and basic 

value “Gw”) in order to prevent the valve spool from hitting the 

mechanical end positions. The output signal of the limiter [7] is 

the position command value and is fed to the PID-controllers 

[8] and, via output stage [17], to measuring socket ”w“ on the 

front panel of the card as well as to connection 28c on termi-

nal strip X1 (command value after ramp and limiter). A voltage 

of +6 V at command value measuring socket “w“ corresponds 

to a command value of +100 %. The PID-controllers are opti-

mised to the individual valves. Before the card is installed, the 

plug-in jumpers X2 have to be plugged at the position provi-

ded for the valve type to be controlled (see also tags at the 

back of the printed circuit board). The controllers compare the 

position command values and actual position values; in the 

case of a difference, a corresponding control variable is out-

put. The downstream summator [11] adds to the control output 

a square-wave voltage generated by the dither generator [10]; 

the resulting signal is passed on to the current output stage 

[13], whose output signal controls the proportional solenoid of 

the throttle valve.

Functional description (continued)

 Note!

A command value preselection of 0V does not mean “orifice in 

seated position”. At an actual value of 0 V the orifice spool is 

in a positive overlap position. A command value of 0 V results 

in an actual value of 0 V. Depending on the pressure differen-

tial, a certain amount of leak-oil flows at any time. If no enable 

signal is applied or the output stage is blocked due to a failure, 

the orifice spool moves onto the seat and provides a leak-free 

closure.

In the seated position, the measurable actual value is > +0.5 V 

(depending on valve type)

t
up 

 =
0,1

(in s)
U

t1

t
down  

=
0,1

(in s)
U

t2

t
up 

 =
1

(in s)
U

t1

t
down 

 =
1

(in s)
U

t2

Position acquisition

The position transducer electronics consists of an oscillator 

[14] with downstream driver [15] for controlling the inductive 

position transducer and a demodulator [16] for evaluating the 

position transducer signal (actual value). The oscillator frequen-

cy is approx. 2.5 kHz. The inductive position transducer must 

be connected in a reactance circuit with central pick-off. The 

position transducer electronics is matched in the factory. In the 

case of very long or capacitive position transducer cables, de-

lays resulting from the signal running time and line attenuation 

may require a re-adjustment of the zero point (using potentio-

meter “Zx“) and the gain (using potentiometer “Gx“). The actual 

value (corresponds to the position of the valve spool) can be 

measured at the measuring socket.

Note:

The actual value signal is output inverted against the 

command value. A travel of 100 % corresponds to –6 V at the 

actual value measuring socket and connection 32a of terminal 

strip X1.

Enable input

A signal > 10 V at enable input 20a enables the output stage 

and the I-controller (indicated by yellow LED on the front 

panel). By plugging jumper X3 they are permanently enabled 

independently of the signal at the enable input. The switching 

input becomes ineffective.

[ ] = Cross-reference to block circuit diagram on page 4

205

1



u/
i u

=

2a
c

4a
c

22
c

20
c

12
c

12
a

28
c

32
a

10
ac

6a
c

8a
c

14
ac

18
ac

16
ac

20
a

24
c

22
a

24
a

26
c

32
c

30
c

28
a

4
X4

2,
5 

A
 T

U
L

X2

Zx

2 1

X1

Zw

2

1 4

=

X3
U

L

U
L

6

G
w

t 1

t 2

3 t 1

t 2

X8
, X

9

8

U
L

10

7
PI

D

PI
D

PI
D

9 1

G
x

17

1614
15

=

1
2

3
4

5
6

X1
2…

X1
4

5

X1

11

12

13

u
i

>
 1

1

1 x

1
17

w

19

18

4/8 Bosch Rexroth AG Hydraulics VT-VRPA1-50 to VT-VRPA1-52    RE 30117/07.06

Block circuit diagram / pin assignment
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage U
O

24 VDC +40 % –5 %

Operating range:

– Upper limit value U
O

(t)
max

35 V

– Lower limit value U
O

(t)
min

22 V

Power consumption P
S

< 30 W

Current consumption I < 1.3 A

Fuse I
F

2.5 A T

Inputs:

– Command value 1 U
i

0 V to +9 V (reference potential is M0)

– Command value 2 U
i

0 V to +6 V (reference potential is M0)

– Command value 3 (differential input) U
i

0 V to +10 V

                 or I
i

0 mA to 20 mA (R
i
 = 100 )

                 or I
i

4 mA to 20 mA (R
i
 = 100 )

– Enable

   • active U
E

> 10 V

   • not active U
E

< 9 V

– External ramp deactivation

   • without ramp U
R

> 10 V

   • with ramp U
R

< 9 V

Adjustment ranges:

– Zero point “Zw“ –5 % to max. +30 %

– Command value attenuator “Gw“ 0 % to 105 %

– Ramp time “up“

   • short (jumper X9 plugged) t
up 1

< 20 ms to 5 s ±20 % (U
t1

: –0.02 V    ca. 5 s; –5 V   ca. 20 ms)

   • long (jumper X8 plugged) t
up 2

< 0.2 s to 50 s ±20 % (U
t1

: –0.02 V    ca. 50 s; –5 V    ca. 0.2 s)

– Ramp time “down“

   • short (jumper X9 plugged) t
down 1

< 20 ms to 5 s ±20 % (U
t2

: 0.02 V    ca. 5 s; 5 V    ca. 20 ms)

   • long (jumper X8 plugged) t
down 2

< 0.2 s to 50 s ±20 % (U
t2

: 0.02 V    ca. 50 s; 5 V    ca. 0.2 s)

Outputs:

– Output stage

   • solenoid current / resistance I
max

1.2 A ±10 % / R
(20)

 = 12.7 

   • biasing current VT-VRPA1-50, VT-VRPA1-52 I
V

550 mA

  VT-VRPA1-51 I
V

400 mA

   • clock-pulse frequency f freely clocking (ca. 1.5 kHz)

   • superimposed dither frequency f 300 Hz ±10 %

– Driver for inductive position transducer

   • oscillator frequency f 2.5 kHz ±10 %

– Regulated voltage U ±9 V ±1 % (with raised zero point); ±25 mA externally loadable

– Measuring sockets

   • command value “w“ U
w

0 V to +6 V (R
i
 = 1 k )

   • actual value “x“ U
x

0 V to –6 V (R
i
 = 1 k )

   • “up” ramp “t1“ U
t1

–0.02 V to ca. –5 V (cf. adjustment ranges)

   • “down” ramp “t2“ U
t2

0.02 V to ca. 5 V (cf. adjustment ranges)

=

= =

= =

= =
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Type of connection 32-pin male connector, DIN 41612, form D

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions:

– Height 3 HE (128.4 mm)

– Width soldering side 1 TE (5.08 mm)

– Width component side 3 TE

Permissible operating temperature range 0 to 50 °C

Storage temperature range –25 °C to +70 °C

Weight m 0.15 kg

Technical data (for applications outside these parameters, please consult us!)

Unit dimensions (Dimensions in mm)

  Note!

For details regarding environment simulation test in the field of 

EMC (electromagnetic compatibility), climate and mechanical stress, 

see RE 30117-U (declaration on environmental compatibility).
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Indicator / adjustment elements

Enable 1) X3

Permanent ON •

Ext. controllable –

Ramp X4

Permanent OFF (min) •

Ext. controllable –

Command value (Differential input)

Input signal X14 X12 X13

0 to +10 V – – –

0 to 20 mA – • •

4 to 20 mA • • •

Selection of valve type

Valve type X2

With VT-VRPA1-50 1-2 3-4 5-6

FE16; series 2X • – –

FE25; series 2X – • –

FES25; series 2X and 3X – • –

FES25; series 2X and 3X 2) – – •

With VT-VRPA1-51 1-2 3-4 5-6

FES32; series 3X • – –

FES40; series 3X – • –

With VT-VRPA1-52 1-2 3-4 5-6

FES50; series 3X • – –

FES63; series 3X – • –

Ramp time X9 X8

0,02 s to 5s • –

0,2 s to 50 s – •

1) In the case of spares for amplifier types VT 5011 and VT 5012, 

jumper X3 (enable) must be plugged to “permanently ON“. 

2) Optionally for FES25, jumper X2 on 5-6 with p < 120 bar of 

the hydraulic system (higher electrical gain) • … Jumper plugged

– … Jumper open

 … Factory setting of jumpers

LED indicator lamps:

Readiness for operation (green)

Enable (yellow)

Potentiometers:

Zw Command value zero point

Gw Command value attenuator

t1 Ramp time “up“

t2 Ramp time “down“

Cannot be adjusted from front panel:

Zx Actual value zero point

Gx Actual value

Measuring sockets:

t1 Ramp time “up“

t2 Ramp time “down“

x Actual value

w Command value

Measuring zero
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Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Telefon +49 (0) 93 52 / 18-0

Telefax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifi cations and other 

information set forth in it, are the exclusive property of Bosch Rexroth 

AG. It may not be reproduced or given to third parties without its 

consent.

The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be derived from our information. The information given 

does not release the user from the obligation of own judgment and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.
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Engineering / maintenance notes / supplementary information

–  The amplifier card must be configured according to the relevant application; see “Indicator / adjustment elements“ on page 6!

–  The amplifier card may only be plugged in or withdrawn when disconnected from the power supply!

–  Do not use connectors with free-wheeling diodes or LED lamps for connecting the solenoids!

–  Measurements on the cards may only be taken using instruments with R
i
 > 100 k !

–  The measuring zero (M0) is raised by +9 V as against the 0 V operating voltage and is not electrically isolated, i.e. –9 V 

regulated voltage = 0V operating voltage. The measuring zero (M0) must , therefore, not be connected with the 0 V operating 

voltage!

–  Use relays with gold-plated contracts for passing on command values (small voltages, small currents)!

–  Only use contacts with a loadability of approx. 40 V, 50 mA for switching relays!      

In the case of external controlling, the control voltage may have a maximum residual ripple content of 10 %!

–  Command value cables must always be shielded; connect the shield to 0V operating voltage on the card side and leave the 

other end open (risk of earth loops)!

 Recommendation:  Also shield solenoid cables!

     For solenoid cables of a length up to 50 m, use cable type LiYCY 1.5 mm2.

     In the case of greater lengths, please consult us!

–  The distance to aerial lines, radio equipment and radar systems must be at least 1 m!

–  Do not lay solenoid and signal cables near power cables!

–  Due to the charging current of smoothing capacitors on the card, back-up fuses must be of the slow-blowing type!

–  The connection of the inductive position transducer identified with the ground symbol must not be connected to the ground! 

(Precondition for the compatibility with amplifier types VT 5011, VT 5012 and VT 5062 to VT 5066)

– Attention: When using the differential input, both inputs must always be switched on or off simultaneously!

 Note:   Electrical signals processed by control electronics (e.g. actual value) must not be used for activating 

    safety-relevant machine functions! (See also European standard “Safety requirements for fluid power systems  

    and components – Hydraulics“, EN 982)
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Features

 ▶ Diff erential input ( 10 V)
 ▶ Four callable command value inputs ( 10 V)
 ▶ Current input (4 … 20 mA)
 ▶ Inversion of the internal command value signal via 

24 V input or jumper
 ▶ Selection of ramp time via quadrant recognition 

(24 V input) or ramp time call-ups (24 V inputs) with 
option T5

 ▶ Selection of the ramp time range via jumper
 ▶ Characteristic curve correction by means of separately 

adjustable step levels and maximum values
 ▶ Enable input
 ▶ "Ready for operation" output signal
 ▶ Switchable measuring socket with option T5
 ▶ Reverse polarity protection for the voltage supply
 ▶ Power supply with DC/DC converter without raised 

zero point

H6641

Valve amplifier 
for proportional directional valves

 ▶ Component series 1X
 ▶ Analog, Euro-card format
 ▶ Suitable for controlling 4/3 proportional directional 

valves with electrical position feedback:
– 4WRE 6…-2X, 
– 4WRE 10…-2X

RE 30119 
Edition: 2013-04
Replaces: 07.05Type VT-VRPA2
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Ordering code

01 Valve amplifi er for proportional directional valves and proportional pressure valves, analog, euro-card format VT-VRPA2

02 For controlling 4/3 proportional directional valves 4WRE 6…-2X 1
For controlling 4/3 proportional directional valves 4WRE 10…-2X 2

03 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Version: Standard V0

05 Option: With one ramp time T1
Option: With fi ve ramp times T5

06 Further details in the plain text *

01 02 03 04 05 06

VT-VRPA2 – – 1X / V0 / / *

Function

 ▶ Open card holder VT 3002-1-2X/48F (see data 
sheet 29928)

Accessories

Power supply unit [1]
The amplifier card has a power supply unit with making 
current limiter. This unit supplies all internally required 
positive and negative supply voltages. 

Command value specification
The internal command value signal is calculated from the 
total (summation [6]) of the external command value signal 
available at the differential input [2] and at the current 
input [3], the called-up signal [4] and the zero point off-
set [5] (zero point potentiometer "Zw").

The following applies:
 

Standard 
values

Current 
input

Diff erential 
input

Command 
value measur-
ing socket

Flow 
direction

–100 % 4 mA –10 V –10 V P to B, 
A to T

0 % 12 mA 0 V 0 V 

100 % 20 mA 10 V 10 V P to A, 
B to T

0 % < 1 mA 1) 0 V

1) If the current input is not wired-up or if the cable of the current 
command value is broken, the resulting internal command value 
signal is 0 %.

There is no switch-over between current and voltage input. 
The inputs are permanently available (see block diagram).

Command value call-ups [4]
Four command value signals "w1" to "w4" can be called up. 
The external command value voltages (command val-
ues 1 to 4) are either defined directly by the regulated 
voltage outputs +10 V and –10 V or via external potentiom-
eters. If these command value inputs are directly connected 
to the regulated voltages, the command values are set at 
the potentiometers "w1" to "w4". When using external 
potentiometers, the internal potentiometers will function as 
attenuators or limiters.
Only one call-up can be operated at the same time. If sev-
eral call-ups are operated simultaneously, call-up "1" has 
the lowest priority and call-up "4" has the highest priority.
The respective active call-up is indicated via a yellow LED 
on the front plate.

Command value inversion [7]
The command value created internally from the input 
signals, the command value call-ups and the zero point 
offset signal can be inverted by an external signal or 
jumper J1. The inversion is indicated by an LED ("–1") on 
the front plate.
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Enable function [8]
The enable function enables the power output stages and 
forwards the internal command value signal to the ramp 
generator. The enable signal is indicated by an LED on the 
front plate. If enable is connected, the internal command 
value is changed (with any kind of command value specifi-
cation) by the set ramp time. Thus, a controlled valve does 
not open abruptly.

Ramp generator [9]
The ramp generator limits the rise of the control output. 
The downstream step functions and amplitude attenuators 
do not extend or shorten the ramp time.
Using jumper J2, the ramp time is set to a minimum 
(< 2 ms) (ramp off).
External ramp time setting:
Using an external potentiometer, the internally set ramp 
time can be extended. The setting can be verified by means 
of the measuring socket. In case of a cable break, the inter-
nal default setting will be valid automatically.

Note for setting and measuring the ramp time:

Value at measuring socket 
"t" (T1) / "v" (T5)

Ut / V 5 3 2

Current ramp time (±20 %) t / ms 20 33 50

Ut / V 1 0.5 0.3 0.2 0.1 0.05 0.03 0.02

t / ms 100 200 333 500 1000 2000 3333 5000

By closing the jumper J3, the ramp times specified above 
can be increased tenfold.

Characteristic curve generator [11]
Using the adjustable characteristic curve generator, the 
step level and maximum values for positive and negative 
signals can be set separately according to the hydraulic 
requirements. The actual development of the characteristic 
curve through the zero point is not stepped but linear.

Amplitude limiter [12]
The internal command value is limited to approx. ±110 % of 
the nominal range. 

Oscillator [14]
The oscillator creates the control signal for the inductive 
position transducer.

Demodulator [15]
The demodulator supplies the actual value signal of the 
valve spool position from the position transducer signal. 
100 % ≙ 10 V

Position controller [17]
The position controller is optimized in a valve-specific manner.

Power output stage [18]
The power output stage creates the clocked solenoid cur-
rent for the proportional valve. The solenoid current is 
limited to 2.5 A to 2.8 A per output. The output stage out-
puts are short-circuit-proof. The output stages are de-
energized in case of an internal fault signal or if they have 
not been enabled..

Fault recognition [19]
The position transducer cable is monitored for 
cable break and short-circuits on the primary side as well 
as for over-currents at the output stage.

[ ] = Attribution to the block diagrams on pages 4 and 5 
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Block diagram/pin assignment, option T1
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Block diagram/pin assignment, option T5

C
om

m
an

d 
va

lu
e 

4
C

om
m

an
d 

va
lu

e 
3

C
om

m
an

d 
va

lu
e 

2
C

om
m

an
d 

va
lu

e 
1

Ex
te

rn
al

 ra
m

p 
tim

e

Co
m

m
an

d 
va

lu
e 

5
±1

0 
V

C
om

m
an

d 
va

lu
e 

6
4…

20
 m

A

C
om

m
an

d 
va

lu
e 

ca
ll-

up
s 

1 
to

 4

In
ve

rs
io

n
En

ab
le

O
pe

ra
tin

g 
vo

lta
ge

Re
se

rv
ed

In
te

rn
al

 c
om

m
an

d 
va

lu
e

Re
se

rv
ed

Ac
tu

al
 v

al
ue

Re
se

rv
ed

Re
ad

y 
fo

r 
op

er
at

io
n

+1
0 

V 
/ 

25
 m

A

–1
0 

V 
/ 

25
 m

A

M
ea

su
re

m
en

t 
si

gn
al

M
0

En
ab

le

En
ab

le

Er
ro

r 
de

te
ct

io
n

Co
nt

ro
lle

r

M
ea

su
ri

ng
 p

oi
nt

s

Re
se

rv
ed

Ra
m

p 
ca

ll-
up

s
1 

to
 4

4-
qu

ad
ra

nt
 o

pe
ra

tio
n

1 
Po

w
er

 s
up

pl
y 

un
it

2 
D

iff
er

en
tia

l i
np

ut
3 

C
ur

re
nt

 in
pu

t
4 

C
om

m
an

d 
va

lu
e 

se
le

ct
io

n 
lo

gi
c

5 
Ze

ro
 p

oi
nt

 s
et

tin
g

6 
C

om
m

an
d 

va
lu

e 
su

m
m

at
io

n

7 
C

om
m

an
d 

va
lu

e 
in

ve
rs

io
n

8 
En

ab
le

 fu
nc

tio
n

9 
Ra

m
p 

ge
ne

ra
to

r
10

 
Ra

m
p 

tim
e 

se
le

ct
io

n 
lo

gi
c

11
 

C
ha

ra
ct

er
is

tic
 c

ur
ve

 g
en

er
at

or
12

 
Am

pl
itu

de
 li

m
ite

r

13
 

C
om

m
an

d 
va

lu
e 

ou
tp

ut
14

 
O

sc
ill

at
or

15
 

D
em

od
ul

at
or

16
 

Ac
tu

al
 v

al
ue

 o
ut

pu
t 

17
 

Po
si

tio
n 

co
nt

ro
lle

r
18

 
Po

w
er

 o
ut

pu
t 

st
ag

e
19

 
Fa

ul
t 

re
co

gn
iti

on
20

 
M

ea
su

ri
ng

 p
oi

nt
 s

w
itc

h-
ov

er

Sy
st

em
 e

ar
th

Solenoid b Solenoid a
Inductive position transducer

Re
se

rv
ed

215

1



6/10 VT-VRPA2 | Valve amplifier

Bosch Rexroth AG, RE 30119, edition: 2013-04

Technical data (for applications outside these parameters, please consult us!)

Operating voltage UB 24 VDC + 40 % – 20 %

Operating range:

Upper limit value UB (t)max 35 V

Lower limit value UB (t)min 18 V

Power consumption PS < 24 VA

Current consumption I < 2 A

Fuse IS 2 A medium time-lag, exchangeable

Inputs, analog

Command values 1 to 4 (potentiometer inputs) Ue 0 … ±10 V, Re > 100 kΩ (M0 is reference)

Command value 5 (differential input) Ue 0 … ±10 V, Re > 50 kΩ

Command value 6 (current input) Ie 4 … 20 mA, load RB = 100 Ω

External ramp time Ue 0 … +10 V, Re = 10 kΩ (internally increased to +15 V, M0 is reference)

Inputs, digital

Command value call-ups,
Command value inversion,
Enable,
Ramp call-ups (option T5),
4-quadrant operation (option T5)

U
U

8.5 V … UB –> ON, Re > 100 kΩ
0 … 6.5 V   –> OFF, Re > 100 kΩ

Setting ranges

Zero adjustment (potentiometer "Zw") ±30 %

Command values (potentiometers "w1" to "w4") 0 … 110 %

Ramp times (potentiometer "t1" to "t5") 20 ms … 5 s, switchable to 0.2 … 50 s

Step level (potentiometer "S+" and "S–") 0 … 50 %

Amplitude attenuator (potentiometer "G+" and "G–") 0 ... 110 % (applies to the step level setting of 0 %)

Outputs

Command value signal U ±10 V ± 2 %, Imax = 2 mA

Actual value signal U ±2,5 V ± 2 %, Imax = 2 mA 

Measurement signal (option 5) U ±10 V ± 2 %, Imax = 2 mA

Ready for operation U > 16 V, 50 mA (in case of a fault: U < 1 V, Ri = 10 kΩ)

Regulated voltages U ±10 V ± 2 %, 25 mA, short-circuit-proof

Power output stage I 0 … 2.5 A, short-circuit-proof, clocked with approx. 5 kHz

Oscillator U ±5 VSS per output, 10 mA

f 5.6 kHz ± 10 %

Measuring sockets

Command value "w" ±10 V ± 2 %, Imax = 2 mA

Actual value signal "x" ±10 V ± 2 %, Imax = 2 mA

Ramp time "t" See description on page 3

Socket "v" (option T5) See description on page 3 and table on page 9

Type of connection 48-pin male multipoint connector, DIN 41612, design F

Card dimensions Euro card 100 x 160 mm, DIN 41494

Admissible operating temperature range 0 … 50 °C

Storage temperature range –25 °C … +85 °C

Weight m 0.17 kg (net)

Notice:
For information on the environment simulation testing for the areas EMC (electromagnetic compatibility), climate and 
mechanical load, see data sheet 30119-U.

216



VRPA2

-1

t

Zw
w1
w2
w3
w4

t

J3

S+ Gw - S-

wx

Gw+

J2

J7

J5

J1

Zx
Gx

J4 J6

REXROTH

Valve amplifier | VT-VRPA2  7/10

RE 30119, edition: 2013-04, Bosch Rexroth AG 

Display/adjustment elements, option T1

Ramp function J2

Off 

On ●

● = Factory setting of the jumpers

= Jumper closed

= Jumper open

LED displays:

Ready for operation (green)

Enable (yellow)

–1 External inverting

Potentiometers (some with LED display):
Zw Zero point calibration Adjustable on the board:
w1 Command value 1 Gw+ Amplitude attenuator for positive command values
w2 Command value 2 Gw– Amplitude attenuator for negative command values
w3 Command value 3 S+ Step level for positive direction
w4 Command value 4 S– Step level for negative direction
t Ramp time
The warranty expires if the sealed potentiometer is adjusted.

Measuring sockets:
x, w, t Measurement signal 
 (see page 6)
⊥ Measurement zero

Ramp time J3

0.2 … 50 sec.

0.02 … 5 sec. ●

Step function J4

Off ●

On

Inversion J1

Inverting

Not inverting ●

No function!
Reserve

No function!
Reserved for special functions
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Bosch Rexroth AG, RE 30119, edition: 2013-04

Display/adjustment elements, option T5

Ramp function J2

Off 

On ●

● = Factory setting of the jumpers

= Jumper closed

= Jumper open

LED displays:

Ready for operation (green)

Enable (yellow)

–1 External inverting

4Q 4-quadrant operation

T Reserved

Potentiometers (some with LED display):
Zw Zero point calibration Adjustable on the board:
w1 Command value 1 Gw+ Amplitude attenuator for positive command values
w2 Command value 2 Gw– Amplitude attenuator for negative command values
w3 Command value 3 S+ Step level for positive direction
w4 Command value 4 S– Step level for negative direction
t Ramp time
The warranty expires if the sealed potentiometer is adjusted.

Measuring sockets:
x, w, v Measurement signal 
 (see page 6)
⊥ Measurement zero

Ramp time J3

0.2 … 50 sec.

0.02 … 5 sec. ●

Step function J4

Off 

On ●

Inversion J1

Inverting

Not inverting ●

No function!
Reserve

No function!
Reserved for special functions

Measuring point 
selector switch
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RE 30119, edition: 2013-04, Bosch Rexroth AG 

Display/adjustment elements, option T5 (continued)

Measuring socket "v"

Signal designation Measuring point selector switch Measurement signal "v"

Internal command value 0 ±100 % ≙ ±10 V

Command value call-up 1 1 ±100 % ≙ ±10 V

Command value call-up 2 2 ±100 % ≙ ±10 V

Command value call-up 3 3 ±100 % ≙ ±10 V

Command value call-up 4 4 ±100 % ≙ ±10 V

Zero point off set "Zw" 5 ±30 % ≙ ±3 V

Composite signal of the command values 6 ±100 % ≙ ±10 V

Ramp output signal 7 ±100 % ≙ ±10 V

Zero point off set "Zx" 8 ±30 % ≙ ±10 V

Not connected 9

Ramp time "t1" A 10 mV … 10 V 1)

Ramp time "t2" B 10 mV … 10 V 1)

Ramp time "t3" C 10 mV … 10 V 1)

Ramp time "t4" D 10 mV … 10 V 1)

Ramp time "t5" E 10 mV … 10 V 1)

Current ramp time "t" F 10 mV … 10 V 1)

 1) The allocations of voltage and ramp time specified in the table on page 3 shall apply.
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Dimensions (dimensions in mm)

Project planning / maintenance instructions / additional information

 ▶ For more information, refer to document 30119-B.
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The jumpers are fi rmly pre-set and must not be changed. This information is provided purely for checking purposes.
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1/10Digital valve amplifier 

for valve types      

4WRE 6 ..., component series 2X

4WRE 10 ..., component series 2X

Typ VT-VRPD-2

Component series 2X

RE 30126/09.07
Replaces: 09.05

Table of contents
Content Page

Features 1

Ordering code 2

Functional description 3

Block circuit diagram 4

Technical data 5 and 6

Pin assignment of multi-point connector 7

Pin assignment of D-SUB Buchse 8

Unit dimensions 8

Engineering / maintenance notes / supplementary information  9

Features
– Suitable for controlling proportional valves with electrical posi-

tion feedback, types:   

4WRE 6, component series 2X   

4WRE 10, component series 2X

– User data can be exactly reproduced and are protected 

against unintended or unauthorized changes

–  Use of a powerful microcontroller

– Valve selection using operating software BODAC

– Command value input, optional as voltage or current interface

– Voltage input as differential input 

– Command value input with variable input adjustment 

– Ramp generator

– Digital inputs for calling pre-set command value parameters 

– Enable input and fault output

– Switched-mode power supply unit for internal supply voltages 

– Freely configurable measuring sockets X2 (X1 positively as-

signed to actual valve value)

– Configuration and parameterization via serial interface using 

PC software BODAC (CD:SYS-HACD-BODAC-01) 

Connection cable for BODAC

– Up to 32 valve amplifiers can be interconnected via local bus 

for parameterization and diagnostics purposes

H7356_d
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Ordering code

Digital amplifier for proportional valves 

with electrical position feedback 

 

Amplifier for valve types  = 2

4WRE 6 …-2X and 4WRE 10 …-2X         

Component series 20 to 29        = 2X

(20 to 29: unchanged technical data and pin assignment)

1 = With valve output stage

(Attention: Suitable only for 

valve with two solenoids!)

0 = Basic device

0 = Without display 

V0 =    Basic device

VT-VRPD 2  2X V0 0 0 1

Required accessories:

– PC program BODAC: Ordering code of CD: SYS-HACD-

BODAC-01 (R900777335) or free download on the Internet 

at www.boschrexroth.com/hacd

– Interface cable: Cable set VT-HACD-1X/03.0/ 

HACD-PC (R900776897) or commercial 1:1 cable

Suitable card holders:

– 19“ racks VT 19101, VT 19102, VT 19103 and VT 19110 (see 

RE 29768)

– Enclosed card holder VT 12302 (see RE 30103) (standard), 

Mat. no. R900784153

– Open card holder VT 3002-2X/64G (see RE 29928), Mat. 

no. R900991843 (only for installation into control cabinet!)

– Connection adapter VT 10812-2X/64G (see RE 30105), 

Mat. no. R900713826

Standard types Material number

VT-VRPD-2-2X/V0/0-0-1 R901066987
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The amplifier card is designed as double-sided printed-circuit 

board in Euro-format 100 x 160 mm with daughterboard. 

A microcontroller is the central unit of the amplifier. It controls 
the entire sequence and implements closed-loop position con-
trol. Data for the configuration, command value feedforward, 

and parameters are saved in a non-volatile FLASH.

Four binary-coded, digital inputs are used for calling up param-
eter sets (command values) from the memory, in which a maxi-
mum of 16 sets can be saved. A call-up activates the command 
value for the valve spool position with the associated ramp 

times. 

Further control inputs have the following function:

“Command valid”: Enable of the parameter set addressed by 

the current call-up (H-active)

“Enable”: Activation of outputs (fault message ac-

knowledgement by Low High edge)

The amplifier card includes a controller for the spool position of 
a proportional valve. 

The command value can be provided via digital command value 

call-ups [5] and/or via analog inputs [1]. Analog input AI4 (b14/
b16) must be used for command values of ±10 V, analog input 

AI6 (b22/b24) for command values of 4 to 20 mA. 

Command values of 0 to +10 V (12...20 mA) control solenoid B.

Command values of 0 to –10 V (4...12 mA) control solenoid A.

The digital command value is added to the analog command 
value with the correct sign in accordance with the set call-up.

The signal level of the command value inputs can be varied by 

means of the software.

Apart from the possibility of generating ramps internally, it is 
possible to influence “up” and “down” ramps of external signals 

with correct sums and signs via analog inputs AI2 (b6/b9) and 

AI5 (b18/b20). 

For 4WRE valves, a step function generator [9] is provided by 
the software to realize an overlap jump when a spool with over-
lap is selected. The command value sum is fed to the controller 

[12].   

The actual valve value (b26) is generated by means of an os-
cillator/demodulator stage from the valve position measuring 

system and also fed to the controller [12]. The controller output 
controls the current-regulated output stages. 

Enable and fault messages
The closed-loop control is activated by a H-level at the enable 
input. If no command value call-up is active, digital call-up 0 is 
set.

A fault logic [14] recognizes control deviations, a cable break 
of actual value cables and of the command value input for 
4 to 20 mA as well as an inactive enable input. In the case of 
a fault, a fault message is output to (d22) by a Low signal and 
signaled visually by LED “OK” (OK goes out) on the front pan-
el. It is possible to configure the enable so that an inactive en-

able input is not signaled as a fault. 

Parameterization and diagnosis
The selection of the valve to be controlled and the selection 
and configuration of the command value input, the ramp gen-
erator, the enable input, and the setting of the command value 
call-up parameters are made via the serial interface [6] at the 

front D-SUB socket [7]. Up to 32 valve amplifiers can be inter-

connected via the local bus. A bus address is assigned to each 

valve amplifier via BODAC. Re-plugging of the serial interface 

cable is not required. 

For further information, see RE 30126-01-B.

Digital outputs

DO 1  (d20)  Solenoid A active

DO 2 (d26)  Solenoid B active

DO 3 (z22)  System deviation  window

DO 4 (z24)  Freely configurable

DO 5 (z26)  Freely configurable

DO 6 (z28)  Freely configurable

DO 7 (f2)  Not assigned

Indicator elements and measuring sockets
The front panel of the command value card is provided with 

measuring sockets for the two analog outputs.

Measuring socket “X1”:  Actual valve value (b26)

Measuring socket “X2”: Valve command value (default)

Measuring socket “ ”: Reference potential (corresponds  

   to connection z32)

The following states are signaled by LEDs:

LED “ ” (green):  Enable active

LED “OK” (green): OK ready for operation

LEDs “I1“...”I4” (yellow): Binary-coded command value call-ups

LED “I6“ (yellow)  Command valid

LED “I5, I7“ (yellow) Not assigned

[ ] = Cross-reference to block circuit diagram on page 4

Functional description
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Block circuit diagram
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Technical data (for applications outside these parameters, please consult us!)

Valve amplifier VT-VRPD-2-2X/V0/0-0-1

Operating voltage U
B

24 VDC + 40 % – 10 %

Operating range

 Upper limit value u
B
(t)

max
35 V

 Lower limit value u
B
(t)

min
21 V

Current consumption I
max

1.5 A; stand-by current 270 mA

Fuse I
S

4 A slow-blowing

Digital inputs Signal log 0 = 0 to 5 V

log 1 = 16 V to U
B

Digital outputs Signal log 0 = 0 to 5 V

log 1 = U
B
 – 3 V

I
max

 = 30 mA, short-circuit-proof

Analog inputs

Voltage input AI4, AI2 and AI5

Range U ±10 V

Input resistance R
e

100 k , > 10 M  for input AI2

Resolution 5 mV for range ±10 V

2.5 mV for range 0...10 V

Non-linearity < 10 mV

Current input (AI6 only)

Range I 4...20 mA

Input resistance R
e

100 

Current loss 0.15 % (at 500  between Pin b24 and 0 V)

Resolution I 5 μA

Analog outputs

Voltage outputs AO1 and AO3

Output voltage U ±10 V

Load R
Lmin

1 k

Resolution U 1.25 mV (14 bit)

Residual ripple content ±15 mV (without noise)

Ramp time s max. 300

Valve output stage

Solenoid current per solenoid I
max

2.5 A

Reference voltage U ±10 V, 30 mA, short-circuit-proof

 Residual ripple content < 20 mV

Oscillator frequency f 5.7 kHz

Scan time for command value conditioning t 2 ms

Serial interface RS 232 (front panel), D-Sub socket

Type of connection 64-pin multi-point connector, DIN 41612, form G

Local bus, distance to most distant station I max. 280 m cable length

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions

 Height 3 HE (128.4 mm)

 Width soldering side 1 TE (5.08 mm)

 Width component side 7 TE

Permissible operating temperature range 0 to 50 °C

Storage temperature range –20 to +70 °C

Weight m 0.2 kg

Note:

For details regarding environment simulation testing in the fields of EMC (electromagnetic compatibility), climate and mechani-

cal stress, see RE 30126-U (declaration on environmental compatibility).

231

1
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Technical data (for applications outside these parameters, please consult us)

Valve 4WRE…-2X (not included in the scope of supply)

Solenoid

Current consumption per solenoid I
max

2.5 A

Solenoid coil resistance

Cold value at 20 °C R 2.7 

Max. warm value R 4.5 

Electrical connection Plug-in connection to DIN EN 175301-803

Type of protection to EN 60529 IP 65 with mating connector correctly mounted and locked

Position transducer

Carrier frequency f 5 kHz

Coil resistance (at 20 °C):

 Between connections 1 and 2 R 113 

Between connections 3 and 4 R 101 

Electrical connection Plug-in connection to DIN 43650-BFZ-Pg9

Type of protection to EN 60529 IP 65 with mating connector correctly mounted and locked
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Row d

Pin Code Description

2 DI 1 Binary 1

4 DI 2 Binary 2

6 DI 3 Binary 4

8 DI 4 Binary 8

10 DI 5 n. c.

12 DI 6 Command valid

14 DI 7 n. c.

16 DI 8 n. c.

18 DI 9 Enable

20 DO 1 Solenoid A active

22 OK OK output

24 Data+ Local bus

26 DO 2 Solenoid B active

28 Data– Local bus

30 AO 1 Valve command value

32 AO 2 n. c.

Row b

Pin Code Description

2 n. c. n. c.

4 n. c. n. c.

6 AI 2+ Ramp + (U)+

8 AI 2– Ramp + (U)–

10 n. c. n. c.

12 n. c. n. c.

14 AI 4+ Command value (U)+

16 AI 4– Command value (U)–

18 AI 5+ Ramp – (U)+

20 AI 5– Ramp – (U)–

22 AI 6+ Command value (I)+

24 AI 6– Command value (I)–

26 AO 3 Actual valve value ±10V 

28 AGND Analog GND

30 REF– –10 V

32 REF+ +10 V

Row z

Pin Code Description

2 MA+ Solenoid A+

4 MA– Solenoid A–

6 MB+ Solenoid B+

8 MB– Solenoid B–

10 Shield Shield

12 L 1O– LVDT supply –, Pin 2

14 L 1I– LVDT signal –, Pin 4

16 L 1I+ LVDT signal +, Pin 3

18 L 1O+ LVDT supply +, Pin 1

20 System 

ground

System ground

22 DO 3 System deviation  window

24 DO 4 Freely configurable

26 DO 5 Freely configurable

28 DO 6 Freely configurable

30 UB Supply voltage

32 LO Ground

Row f

Pin Code Description

2 DO 7 n. c.

4 n. c. n. c.

6 n. c. n. c.

8 n. c. n. c.

10 n. c. n. c.

12 n. c. n. c.

14 n. c. n. c.

16 n. c. n. c.

18 n. c. n. c.

20 n. c. n. c.

22 n. c. n. c.

24 n. c. n. c.

26 n. c. n. c.

28 n. c. n. c.

30 n. c. n. c.

32 n. c. n. c.

Pin assignment of multi-point connector
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Unit dimensions (dimensions in mm)

Pin assignment of D-SUB socket

Receive data (RS 232)

Send data (RS 232)

GND

RS 232
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Engineering / maintenance notes / supplementary information 

– The amplifier card may only be plugged or withdrawn when disconnected from the power supply!

– Do not use plugs with free-wheeling diodes or LED indicator lamps for connecting the solenoids!

– Measurements on the card may only be taken using instruments  R
i
 > 100 k !

– Use relays with gold-plated contacts for passing on command values (small voltages, small currents)!

– Route command value cables separately and always shield them; connect shield to connection z10 on the card side and leave 

the other end open (risk of earth loops)!

– For solenoid cables up to 50 m length, use cable type LiYCY 1.5 mm2. In the case of greater lengths, please consult us!

Recommendation: Also shield solenoid cables!

– Use highly flexible Cu cables (min. 2.5 mm2) for connecting the system ground! 

The system ground is an integral part of EMC protection of the valve amplifier. It is intended to discharge interference that  is 

transported via the data and supply cables. This is only possible, when the system ground itself does not inject interference into 

the command value card. 

– The distance to aerial lines, radio sources and radar equipment must be at least 1 m!

– Do not lay solenoid and signal cables near power cables!

– Due to the charging current of the smoothing capacitor on the card, back-up fuses must have slow-blowing characteristics!

– Caution: When the differential input is used, both inputs must always be switched on or off simultaneously. 

    Note: Electrical signals brought out via control electronics (e.g. signal “OK”) must not be used for switching safety-rel-

evant machine functions!

(See also European standard “safety requirements for fluid power systems and components - hydraulics”, 

EN 982)

Product documentation for valve amplifier VT-VRPD-2-2X/V0/0-0-1 

 RE 30126 

 Technical data sheet (the present document)

 RE 30126-B

 Installation and operating instructions

 RE 30126-01-B

 Commissioning and operating instructions

 RE 30126-U

 Declaration on environmental compatibility

 RE 30126-Z

 Supplementary information for the replacement of VT-VRPD-2-1X by VT-VRPD-2-2X
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Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Phone +49 (0) 93 52 / 18-0

Fax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG.  It may not 

be reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-

ments concerning a certain condition or suitability for a certain application 

can be  derived from our information. The information given does not

release the user from the obligation of own judgment and verification. It 

must be remembered that our  products are subject to a natural process of 

wear and aging.
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Features

VT-SR7 amplifiers are used to control axial piston units of type
A4VS…HS.

The assembly is fitted with an oscillator/demodulator for inductive
position feedback and a PID-controller for controlling the swivel an-
gle of the pump. The parameters for the controller are matched to
the individual size of the axial piston unit.

The valve current is enabled by means of a relay call-up. The com-
mand value can be fed forward via the differential input or the com-
mand value input.

A measuring instrument installed in the front panel indicates the
servo-valve current; ± 100 % corresponds to ± 60 mA.

Card holder:
– Type VT 3002-2X/32, see RE 29 928, single card holder without
   power supply unit

Power supply unit:
– Type VT-NE31-1X, see RE 29 929 compact power supply unit
   115/230 VAC Æ ± 24 VDC, 7 VA

          Further details in clear text 1)

A4VS40HS =  Axial piston unit size     40
A4VS71HS =  Axial piston unit size     71
A4VS125HS =  Axial piston unit size   125
A4VS180HS =  Axial piston unit size   180
A4VS250HS =  Axial piston unit size   250
A4VS355HS =  Axial piston unit size   355
A4VS500HS =  Axial piston unit size   500
A4VS750HS =  Axial piston unit size   750
A4VS1000HS =  Axial piston unit size   1000

Amplifier for flow control with
servo-valves

Series 10 to19 = 1X
(10 to 19: unchanged technical data and pin assignment)

Without ± 15 V voltage regulator           = 0
With ± 15 V voltage regulator           = 1

1) For example: with/without PID-controller
   For the additional PID-controller, the
   technical controller data must be specified.

    VT-SR7   – 1X / /
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VT-SR7 amplifiers operate with a push-pull output stage with bipo-
lar transistors. The output of this output stage can be activated or
deactivated using an enable circuit (relay K2). The enable is indi-
cated by lighting up of LED "H2" on the front panel. The switching
voltage of all relays is set to either 0 V or + UO by means of jumpers
J12 and J13 (factory setting + UO).

The output stage consists of an I-controller with connected dither
signal generator. The amplitude of the dither signal can be adjusted
using R7. The input stage (current command value) is controlled via
a PD-controller. The actual current value fed back is indicated by the
instrument on the front panel.

The oscillator/demodulator is used for acquiring the position. It is
designed as plug-in board, the parameters of which are adapted to
the relevant size of the axial piston unit.

The position command value and actual position value are fed to the
PD-controller, with the D-component acting only on the actual value
(velocity feedback).

The zero point can be adjusted from the front panel using R3 ("NP").

The required symmetric operating voltage ± UO is protected against
reverse polarity. If the printed circuit board is not fitted with a volt-
age regulator for supplying the controller and displacement trans-
ducer electronics, an additional, stabilised auxiliary voltage ± UM must
be provided. The auxiliary voltage connection is protected against
reverse polarity up to a maximum current of 1 A.

Optionally, the amplifier can be provided with a PID-controller (D-
component acts only on the actual value). This controller can be
used to superimpose a further closed control loop (e.g. for drive con-
trol). The P- and D-component can be adjusted on the front panel.
The PID-controller configuration is customised and must therefore
be indicated in clear text on the order. When dispatched, a special
type designation is assigned to the amplifiers.

1)  for version with voltage regulator

Functional description

Technical data (for applications outside these parameters, please consult us!)

Operating voltages:
With voltage regulator UB ± 24 VDC

– Upper limit value uO(t)max ± 28 VDC
– Lower limit value uO(t)min ± 22 VDC

Without voltage regulator UO; UM ± 24 VDC and ± 15 VDC (stabilised)
– Upper limit values uO(t)max;  uM(t)max ± 28 VDC; ± 15.2 VDC
– Lower limit values uO(t)min;  uM(t)min ± 22 VDC; ± 14.8 VDC

Power consumption (without valve) at UO = ± 24 V 1) I < 150 mA

Inputs:
– Command value 1 Ui 0 to ± 10 V (Ri= 50 k )
– Command value 2 (with J9) Ui 0 to ± 10 V (Ri= 50 k )
– Actual position value Ui 0 to ± 10 V (Ri= 50 k )
– Enable Ui + 24 V with J13; 0 V with J12 (Ri= 700 ; relay circuit)
– Controller changeover Ui + 24 V with J13; 0 V with J12 (Ri= 700 ; relay circuit)
– Reserve relay Ui + 24 V with J13; 0 V with J12 (Ri= 700 ; relay circuit)

Outputs:
– Regulated output voltage 1) UM ± 15 V ± 2 %; 150 mA
– Valve current Imax ± 60 mA
– Valve current command value (with J10)  Uo – 10 V  + 60 mA (measuring output)
– Relay call-up voltage U + 24 V (+ UO)

Dither signal f 340 Hz (ISS = 3 mA)
Relay data:

– Nominal voltage U + 26 V
– Response voltage U > 13 V
– Release voltage U 1.3 V to 6.5 V
– Switching time t < 4 ms
– Coil resistance (at 25 °C) R 700 

Type of connection 32-pin male connector, DIN 41 612, form D

Card dimensions Euro-card 100 x 160 mm, DIN 41 494

Front panel dimensions:
– Height 3 HE (128,4 mm)
– Width soldering side 1 TE (5.08 mm)
– Width component side 7 TE

Permissible ambient temperature range J 0 to + 50 °C
Storage temperature range J – 20  to + 70 °C

Weight m 0.3 kg
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Bosch Rexroth AG
Industrial Hydraulics

D-97813 Lohr am Main
Zum Eisengießer 1 • D-97816 Lohr am Main
Telefon 0 93 52 / 18-0
Telefax 0 93 52 / 18-23 58 • Telex 6 89 418-0
eMail documentation@boschrexroth.de
Internet www.boschrexroth.de

The data specified above only serves to describe
the product. No statements concerning a certain
condition or suitability for a certain application
can be derived from our information.
The details stated do not release you from the
responsibility for carrying out your own
assessment and verification. It must be
remembered that our products are subject to a
natural process of wear and ageing.

Bosch Rexroth Limited

Cromwell Road, St Neots,
Cambs, PE19 2ES
Tel: 0 14 80/22 32 56
Fax: 0 14 80/21 90 52
eMail: info@boschrexroth.co.uk

– The amplifier may only be plugged or unplugged when discon-
nected from the power supply!

– Command values may only be switched via relays with gold-
plated contacts (small voltages, small currents)!

– For switching card relays (enable, controller changeover, reserve)
use only contacts with a load-carrying capacity of ca. 40 V/ 50 mA.

– Always shield command value and actual value cables; leave one
end of shield open and connect the card-sided end to the ground
( )!

– Do not lay signal cables near power cables!

–  Recommendation: 1. Also shield solenoid cables (one end to )!
2. For lengths up to 50 m use cable type LiYCY
1.5 mm2 , for greater lengths, please consult us!

– Caution: When pilot pressure is applied to the actuating
equipment and relay K2 is deactivated or the voltage supply is
disconnected, the pump may swivel to its maximum position!

Note: Electrical signals brought out via control electronics (e.g. actual
value) must not be used for switching safety-relevant machine func-
tions! (See also the European standard “Safety requirements for fluid
power systems and components - Hydraulics", prEN 982.)
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Engineering / maintenance notes /
supplementary information

Unit dimensions (dimensions in mm)

Preferred types

Material no. Type

R900035612 VT-SR7-1X/0/A4VS.355HS

R900030717 VT-SR7-1X/0/A4VS.500HS

R900557769 VT-SR7-1X/1/A4VS.180HS

R900029274 VT-SR7-1X/1/A4VS.250HS

R900579280 VT-SR7-1X/1/A4VS.355HS

R900029181 VT-SR7-1X/1/A4VS.500HS
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1/6Electrical amplifier

for the control of servo valves 

with electrical position feedback

Type VT-SR1

Series 1X

RE 29979/07.05
Replaces: 11.02

Table of contents

Contents Page

Features 1

Ordering code 2

Function 2

Technical data 3

Block circuit diagram / connection allocation 4

Engineering / maintenance guidelines / additional information 5

Unit dimensions 5

Features

The amplifier VT-SR1 is suitable for the control of 2-stage servo 

valves with electrical position feedback (type 4WS2EE …).

–  Valve current controller

–  Main spool position controller

–  Dither signal generator

–  Inverse pulsed output stage

–  Oscillator/demodulator

–  Enable circuit using relays

–  Measuring instrument for displaying the servo valve current

–  Polarity protection for the supply voltage

Optional accessories:

–  PID controller 1) with controller switching

–  Relay with a potential free 2-way contact (28 V / 2 A)

–  Voltage controller ±15 V for the controller and   

position transducer electronics

1) The D component only acts on the actual value

   (velocity feedback).
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2/6 Bosch Rexroth AG Hydraulics VT-SR1    RE 29979/07.05

Ordering code

Amplifier for servo valves with electrical position

feedback; type 4WS2EE (all nominal sizes)

 

Series 10 to 19        = 1X 

(10 to 19: unchanged technical data 

and connection allocation)

 Further details in clear text 2)

Valve type code

0 =  Without ±15 V voltage controller

1 = With ±15 V voltage controller

VT SR1 1X *

2)   E.g. With/without PID controller, with/without   

      reserve relay K3

      For the additional PID controller, the controller technical           

      data must be stated.

Function

The amplifier VT-SR1 operates using an inverted pulse output 

stage with bipolar transistors. The output from this output sta-

ge may be switched on and off by means of an enable circuit 

(relay K2). The enable is indicated by the lighting up of LED 

„H2“ on the front plate. The switching voltage for all relays is 

set to either 0 V or +U
B
  using jumpers J12 and J13 (works 

setting +U
B
).

The output stage comprises of an I controller with connected 

dither signal generator. The amplitude of the dither signal is 

set using R7.  A PD controller is used to control the pilot stage 

(command value current). The actual value current feedback is 

displayed at the same time by the instrument on the front plate.

The oscillator/demodulator is used to determine the spool 

position. It is designed as a plug-in card. The parameters of 

which are matched to the corresponding valve type.

The command value position and the actual value position are 

fed to the PD controller. The D component only effects the 

actual value (velocity feedback).

The zero point may be set on the front plate by means of R3 

(“NP”).

The necessary symmetrical operating voltage ±U
B
 is protected 

against reverse polarity. If the card does not include a volta-

ge controller to supply the closed loop controller and position 

transducer electronics, then an additional stabilised auxiliary 

voltage ±U
M

 must be available. The auxiliary voltage connec-

tion is protected against reverse polarity up to a maximum 

current of 1 A.

The amplifier may be optionally equiped with a PID controller 

(the D component only effects the actual value signal) with se-

lectable PI component and a reserve relay with a potential free 

2-way switch. Using this controller, an additional closed loop 

control circuit (e.g. for a closed loop drive control) may be su-

perimposed. The P and D components may be set on the front 

plate. The switched status of the controller is displayed by LED 

“H1” and the relay by LED “H3” (the LED‘s lights up when the 

relay is closed). The PID controller is set up in accordance with 

the customer specifications and hence must be stated in clear 

text on the order. These amplifiers are allocated a special type 

code on delivery. The reserve relay may be loaded up to 28 V 

and 2 A.

Suitable card holders:

–  Type VT 3002-2X/32, see RE 29928

  Single card holder without power supply

Suitable power supply:

–  Type VT-NE31-1X, see RE 29929

  Compact power supply unit 115/230 VAC  ±24 VDC, 7 VA
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Technical data (for applications outside these parameters, please consult us!)

1) In version with voltage controller

Operating voltages:

With voltage controller U
B

±24 VDC

– Upper limiting value u
B
(t)

max
±28 VDC

– Lower limiting value u
B
(t)

min
±22 VDC

Without voltage controller U
B
; U

M
±24 VDC; ±15.0 VDC

–  Upper limiting value    u
B
(t)

max
;  u

M
(t)

max
±28 VDC; ±15.2 VDC

–  Lower limiting value     u
B
(t)

min
;  u

M
(t)

min
±22 VDC; ±14.8 VDC

Current consumption (without valve) at U
B
 = ±24 V 1) I < 150 mA

Inputs:

– Command value 1 (main spool position) U
e

0 to ±10 V (R
e
 = 50 k )

– Command value 2 (main spool position) with J9 U
e

0 to ±10 V (R
e
 = 50 k )

– Actual value (main spool position) U
e

0 to ±10 V (R
e
 = 50 k )

– Enable U
e

+24 V with J13; 0 V with J12 (R
e
 = 700 ; relay circuit)

– Controller switching U
e

+24 V with J13; 0 V with J12 (R
e
 = 700 ; relay circuit)

– Reserve relay U
e

+24 V with J13; 0 V with J12 (R
e
 = 700 ; relay circuit)

Outputs:

– Stabilised output voltage 1) U
M

±15 V ±2 %; 150 mA

– Valve current I
max

±60 mA

– Command value valve current (with  J10) U
a

–10 V   +60 mA (measuring output)

– Relay selection voltage U +24 V (+U
B
)

Dither signal f 340 Hz ±5 % (I
SS

 = 3 mA)

Oscillator frequency f 2.5 kHz / 5 kHz (dependent on the valve type)

Relay data:

– Nominal voltage U +26 V

– Response voltage U > 13 V

– Release voltage U 1.3 V to 6.5 V

– Switching time t < 4 ms

– Coil resistance  (at 25 °C) R 700 

Connection type 32-pin blade connector, DIN 41612, form D

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions:

– Height 3 HE (128.4 mm)

– Width, conductor side 1 TE (5.08 mm)

– Width, component side 7 TE

Permissible ambient temperature range J 0 to +50 °C

Storage temperature range J –20  to +70 °C

Weight m 0.3 kg

=    
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Block circuit diagram / connection allocation
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Engineering / maintenance guidelines / additional information

– The amplifier card must only be removed or inserted when de-energised!

– Command value signals must only be switched using relays with gold plated contacts 

(small voltages, small currents)!

– Only use contacts with a loadability of approx. 40 V; 50 mA for switching card relays (enable, controller switching, reserve).

– Always screen the command and actual value cables; leave one end of the screen open, connect on the card side to ground ( )!

– Do not lay signal cables in the vicinity of power cables!

– Recommendations: 1.  Also screen the solenoid cables (connect one end to )!

     2.  Use cable type LiYCY 1.5 mm2 for lengths up to 50 m long. Longer lengths on request!

 Note:  Electrical signals (e.g. actual value) taken via valve electronics must not be used to switch off 

   the machine safety functions!

   (This is in accordance with the regulations to the European standard “Safety requirements of fluid 

   technology systems and components - hydraulics”, prEN 982.)

Unit dimensions (dimensions in mm)
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© This document, as well as the data, specifi cations and other
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The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be derived from our information. The information given 

does not release the user from the obligation of own judgment and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.
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1/6Analogue amplifier

Type VT-SR2

Series 1X

RE 29980/09.05
Replaces: 02.03

H5658

Table of contents Features

Contents         Page

Features 1

Ordering code 2

Functional description 2

Technical data 3

Block circuit diagram / pin assignment 4

Unit dimensions 5

Engineering / maintenance notes / supplementary information 5

– Suitable for controlling single and two-stage servo-valves 

without electrical position feedback (types 4WS2EM 6, 

4WS2EM 10., 4WS2EM 16., 4WS2EB 10., 4DS1EO 2 and 

3DS2EH 10)

–  Regulator for valve current

–  Dither signal generator

–  Push-pull output stage

–  Enable circuit with relay

–  Measuring instrument for displaying servo-valve current

–  Reverse polarity protection for voltage supply

–  Optional extensions:

• PID-controller1) with controller changeover 

• Relay with potential-free changeover contact (28 V / 2 A)

• Voltage regulator ±15 V for supplying the closed-loop  

  control electronics
1) The D-components act on the actual value only.

Suitable Card holders:

–  Type VT 3002-2X/32, see RE 29928

    Single card holder, without power supply unit

Suitable Power supply unit:

–  Type VT-NE31-1X, see RE 29929

    Compact power supply unit 115/230 VAC  ±24 VDC, 7 VA
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Ordering code

Amplifier for servo-valves without electrical position feedback; 

types 4WS2EM 6, 4WS2EM 10., 4WS2EM 16., 

4WS2EB 10., 4DS1EO 2 and 3DS2EH 10

 

Series 10 to 19        = 1X

(10 to 19: unchanged technical data and pin assignment)

Without voltage regulator ±15 V    = 0

With voltage regulator ±15 V    = 1

Further details in clear text

                 Valve current:

60   =              ±60 mA

100 =              ±100 mA

VT-SR2 1X  *

Functional description

VT-SR2 amplifiers operate with a push-pull output stage with 

bipolar transistors. The output of this output stage can be ac-

tivated or deactivated using an enable circuit (relay K2). The 

enable is indicated by lighting up of the LED “H2“ on the front 

panel. The switching voltage of all relays is set to either 0 V or 

+U
O

 (factory setting +U
o
) by means of jumpers J12 and J13.

The output stage consists of an I-controller with connected 

dither signal generator. The amplitude of the dither signal can 

be adjusted using R7. The input stage (current command value) 

is controlled by a PD-controller. The actual current value fed 

back is indicated on an instrument on the front panel.

The position command value is fed to the PD-controller, with 

the D-component acting only on input 3.

The valve zero point can be adjusted from the front panel using 

R3 (“NP”).

The required symmetric operating voltage ±U
O

 is protected 

against reverse polarity. For the version without voltage regu-

lator, an additional stabilised auxiliary voltage (±U
M

) must 

be provided to supply the controller electronics. The auxiliary 

voltage connection is protected against reverse polarity up to a 

maximum current of 1 A.

Optionally, the amplifier can be fitted with a PID-controller    

(D-component acts only on the actual value), with the PI-com-

ponent being able to be changed over, and a reserve relay with 

potential-free changeover contact. This controller can be used 

to superimpose a further closed control loop (e.g. for drive con-

trol). The P- and D-component can be adjusted on the front pa-

nel. The control state of the controller is signalled by LED “H1”, 

that of the relay by LED “H3” (LEDs light up when relays are 

picked up). The PID-controller configuration is customised and 

must therefore be indicated in clear text on the order. When 

dispatched, a special type designation is assigned to the amp-

lifier. The reserve relay may be loaded up to 28 V and 2 A.
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Technical data (for applications outside these parameters, please consult us!)

Operating voltages

With voltage regulator U
B

±24 VDC

– Upper limit value u
O

(t)
max

±28 VDC

– Lower limit value u
O

(t)
min

±22 VDC

Without voltage regulator 

(operating and auxiliary voltage)       U
O

 U
M

±24 VDC  ±15.0 VDC

– Upper limit values u
O

(t)
max

 u
M

(t)
max

±28 VDC  ±15.2 VDC

– Lower limit values u
O

(t)
min

  u
M

(t)
min

±22 VDC  ±14.8 VDC

Power consumption (without valve) at U
O

= ±24 V 1)          I <150 mA

Inputs

– Command value 1 (main spool position)        U
e

0 to ±10 V (R
i
 = 50 k )

– Command value 2 (main spool position) with J9       U
e

0 to ±10 V (R
i
 = 50 k )

– Enable U
e

+24 V with J13 0 V with J12  (R
i
 = 700 , relay circuit)

– Changeover of controller U
e

+24 V with J13 0 V with J12  (R
i
 = 700 , relay circuit)

– Reserve relay U
e

+24 V with J13 0 V with J12  (R
i
 = 700 , relay circuit)

Outputs

– Regulated output voltage 1) U
M

±15 V ±2 %, 150 mA

– Valve current I
max

±60 mA / ±100 mA

– Valve current command value (with J10) U
a

–10 V  +60 mA / +100 mA (measurement output)

– Relay call-up voltage U +24 V (+U
O

)

Dither signal f 340 Hz ±5 % (I
SS

 = 3 mA)

Relay data

– Nominal voltage U +26 V

– Response voltage U >13 V

– Release voltage U 1.3 V to 6.5 V

– Switching time t <4 ms

– Coil resistance (at 25 °C) R 700 

Type of connection 32-pin male connector, DIN 41612, form D

Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions

– Height 3 HE (128.4 mm)

– Width soldering side 1 TE (5.08 mm)

– Width component side 7 TE

Permissible ambient temperature range 0 to +50 °C

Storage temperature range –20 to +70 °C

Weight m 0.2 kg

1) Only for version with voltage regulator
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Unit dimensions (Dimensions in mm)

Engineering / maintenance notes / supplementary information

– The amplifier may only be plugged or unplugged when disconnected from the power supply!

– Command values may only be switched via relays with gold-plated contacts

(small voltages, small currents)!

– For switching card relays (enable, controller changeover, reserve) use only contacts with a load-carrying capacity of  

ca. 40 V, 50 mA.

– Always shield command value and actual value cables; leave one end of shield open and connect the card-sided end to 

the ground ( )!

– Do not lay signal cables near power cables!

– Recommendation: Also shield solenoid cables!

     For solenoid cable lengths up to 50 m, use cable type LiYCY 1.5 mm2. 

     For greater lengths, please consult us!
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Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Telefon +49 (0) 93 52 / 18-0

Telefax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 

reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-

ments concerning a certain condition or suitability for a certain application 

can be  derived from our information. The information given does not

release the user from the obligation of own judgment and verification. It 

must be remembered that our  products are subject to a natural process of 

wear and aging.
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1/4Plug-in switching amplifier

Type VT-SSV-1

Series 2X

RE 30262/06.05
Replaces: 07.99

Table of contents

Contents Page

Features 1

Ordering code 2

Block circuit diagram / pin allocation 2

Technical data 3

Unit dimensions 4

Project / maintenance instructions / additional information 4

Features

– Suitable for control of switching valves with direct current 

solenoid operation through signals with low control power

– Activation can carried out direct with the switch output signals 

of an open loop control

– Output with constant short circuit protection

– Status indication of switching condition with LED

H 6138_d

Information on available spare parts:

www.boschrexroth.com/spc
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Ordering code

Plug-in switching amplifier  

Series 20 bis 29 = 2X
(20 to 29: technical data and terminal connection unchanged)

Further details in clear text

VT-SSV-1 2X *

Block circuit diagram / pin allocation

Operating voltage on terminal „U
+
“ (24 V) and „ “ (GND)

Control voltage on terminal „IN“ and „ “ (GND)

Protective ground on terminal „PE”

1 Connecting terminals

2 Electronic switch

3 LED for status indication

4 Solenoid contacts
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Technical Data (For application outside these parameters please consult us!)

Operating voltage U
+

24 VDC +20 % –10 % (residual ripple < 15 %)

Output current I
max

2 A (at 100 % duty)

Output voltage U
max

U
+
 – 0.2 V (typical at 2 A)

Control voltage:

–ON U
IN

10 to 35 VDC

–OFF U
IN

0 to 6 VDC

Control current I
IN

 3 mA

Switching frequency f
max

approx. 4 Hz

Cable connection: Screw-type terminals max. 1.5 mm2

–Fitting Pg 11

–External cable diameter d 4 to max. 10 mm

Solenoid connection Plug-in connector 2-pin + PE, EN 175301-803 (Z5L)

Connection cable (recommendation) H05VV-F 4G1,5 (not included in delivery)

Permisible operating temperature range –25 to +70 °C

Storage temperature range –25 to +70 °C

Weight m ca. 45 g

Note:

For details regarding environmental simulation test for the areas of EMC (electro-magnetic compatibility), climate and mechani-

cal loading see RE 30 262-U (explanation regarding environmental compatibility).
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©  This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG.  It may not 

be reproduced or given to third parties without its consent.

The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be  derived from our information. The given information 

does not release the user from the obligation of own judgement and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.

Project / maintenance instructions / additional information

Unit dimensions (dimensions in mm)

– The amplifier is integrated into a plug-in connector Z5L to EN 175301-803 with transparent cover. For the operation a terminal 

lead with 3 wires is necessary. With a lead with four wires the protective conductor can also be connected.

 Cable recommendation: H05VV-F 4G1,5

– On mounting the housing can be rotated by 90° steps.

– When overloading or short circuit occurs the output is switched off. Before switching back on the control signal U
IN

 must be 

switched to “OFF” (  6 V).

– The switching off times may be doubled or trebled because of the limitation of the negative switching off voltage peak.
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Bosch Rexroth AG, RE 30362, Edition: 2013-01 

Plug-in switching amplifier

Features

 ▶ Control of hydraulic on/off  valves with 12 V solenoids 
which are to be switched fast (fast switching amplifi er)

 ▶ Energy saving due to power reduction when controlling 
hydraulic on/off  valves with 24 V solenoids (power 
reducer)

 ▶ Suitable for controlling on/off  valves of type WE6 and 
WE10 with 12 V or 24 V DC solenoids

 ▶ Potted-in cable with open end
 ▶ 3-conductor connection, power supply and release 

separated
 ▶ Short-circuit proof output
 ▶ Status display of the switching status by LED

Table of contents

Features 1
Ordering code 2
Functional description 2
Functional diagram 3
Technical data 3
Block diagram / pinout 4
Unit dimensions 4
Project planning / maintenance instructions / 
additional information 4

 ▶ Component series 1X

RE 30362 
Edition: 2013-01
Replaces: 2011-08Type VT-SSBA1
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Bosch Rexroth AG, RE 30362, Edition: 2013-01

Bestellangaben

01 Plug-in switching amplifi er with pulse width modulation (PWM) VT-SSBA1-PWM

02 Component series 10 to 19 (10 to 19: Unchanged installation and connection dimensions) 1X

03 Variant

Power reduction after 100 ms V001
Power reduction after 300 ms V002

04 Cable length in m 5

05 Further details in the plain text *

01 02 03 04

VT-SSBA1–PWM – 1X / / 5 *

Valve type WE6...6X
Control 
spool

24 V solenoid (power saving) 12 V solenoid (fast switching)
Ampifi er variant Power consumption Ampifi er variant Switching time "on" Switching time "off "

E VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 23 ms 20 ms
D (Y) VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 24 ms 17 ms
C (Y11) VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 24 ms 17 ms
G VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 20 ms 14 ms
J VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 19 ms 17 ms
L VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 19 ms 23 ms
M VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 29 ms 29 ms
X7 VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 64 ms 16 ms
E67 VT-SSBA1-PWM-1X/V002 18 W VT-SSBA1-PWM-1X/V001 17 ms 13 ms

Allocation of the ampifi er varaiants to the valves types

Weitere Ventile auf Anfrage.

Functional description

The VT-SSBA1 switching amplifier is directly mounted on 
the valve's K4 connector. 
It is supplied with 24 V direct voltage. If a high signal is 
applied to wire no. 2 (release "IN"), the voltage profile is 
applied to the valve according to the functional diagram. 
As soon as the release input is switched, the "yellow" status 
display LED lights up.

Fast switching amplifier
As fast switching amplifier, the VT-SSBA1 considerably 
reduces the switching time of standard directional valves in 
connection with 12 V solenoid coils.

Upon activation, there is an overexcitation of the solenoid 
by 100 % with 24 V. Then, the voltage is reduced and the 
necessary holding current is set via the pulse width modu-
lation.

Power reducer (Power saving)
As power reducer, the switching amplifier considerably 
reduces the holding current when using 24 V standard 
directional valves.
After activation, the rated voltage of 24 V for switching the 
valve is changed to pulse width modulation and in this way, 
the power is considerably reduced.
The above table contains the allocation of the valves to the 
VT-SSBA1-PWM-1X/V001 and VT-SSBA1-PWM-1X/V002 
switching amplifiers. 

The use of a plug-in switching amplifier may, in dependence 
on the individual control spool, result in an improvement 
with regard to the performance limit. Further information 
on request.
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Functional diagram

Off 
time

On 
time

PWM with V001: Ratio on/off  = 40/60 PWM with V002: Ratio on/off  = 60/40

100 ms 300 ms
Release signal Release signal

Off 
time

On 
time

Switch-on 
duration

Switch-on 
duration

Technical data (For applications outside these parameters, please consult us!)

General
Weight m Approx. 350 g (incl. cable)

Housing Valve connector for K4 connector

Ambient temperature range –25 to +70 °C

Max. operating temperature –20 to +60 °C

Storage temperature range –20 to +60 °C

Electric 1)
Voltage type Direct voltage 

Operating voltage (nominal voltage)      UB 24 V ± 10 %

Holding current  I 2 A

Control voltage (release "IN")
– ON
– OFF

UIN

UIN

10 to 30 V
< 3.5 V

Galvanic separation No

Control current (release) IIN 2.5 to 12 mA

Switch-on repetition rate f ≤1 Hz

Switching frequency fmax PWM operation 300 to 500 Hz

Protection class according to EN 60529 IP 65, IP 67

Cable connection Potted-in cable with open end

Cable type See table below

Switch-on duration
– V001
– V002

t
t

100 to 115 ms
300 to 315 ms

Pulse width modulation
– V001
– V002

%
%

40 ±5 on
60 ±5 on

CE conformity According to EMC directive 2004/108/EEC
Applied harmonized standards:
EN 61000-6-2:2005, EN 61000-6-3:2007

1) Die angegeben Werte beziehen sich auf eine Betriebsspannung von 24 V

Information on the cable type:
Jacket material Jacket color Wire insulation Wire color Wires Jacket diameter
PUR-JZ black PP black, green/yellow 4 x 0.75 mm2 6.5 mm
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Block diagram / pinout

Wire no. 2: Release "IN"
Wire no. 1: Operating voltage "+UB" (24 V)
Wire no. 3: Operating voltage "GND"
Wire green/yellow: Protective earthing "PE"

Unit dimensions (dimensions in mm)

Project planning / maintenance instructions / additional information

 ▶ The plug-in switching amplifi er may only be operated within the limits and applications defi ned in the data sheet.
 ▶ The distance to radios and mobile phones must be suffi  cient (>> 1 m).
 ▶ In case of overload or short-circuit, the output will be de-energized. Before another switch-on, release "IN" must be 

switched to "OFF" (< 3.5 V).
 ▶ Between input and output, there is no galvanic separation.
 ▶ If the operating voltage connections +UB and GND are interchanged, the current is not limited. This may lead to destruc-

tion of the connector or the solenoid. Please make sure that the current is limited by means of external measures.
 ▶ In applications as power reducer, the power in PWM operation is not suffi  cient for switching the valve through a second 

time if the performance limit is exceeded in the switched condition.

DIN contacting 0°

Mounting screw M3,
tightening torque MA = 0.4 Nm

2 (IN)

1 (+24 V)

3 (GND)

(PE)
grün/gelb
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RE 00112-06, Edition: 2013-08, Bosch Rexroth AG 

Designation Type
Component 

series Data sheet Page

Command value preparation

Modular design
For controlling valves with integrated electronics VT-SWMA-1 1X 29902 373
For controlling valves with integrated electronics VT-SWMAK-1 1X 29903 379
For controlling valves with integrated electronics VT-SWMA3-... 1X 30288 385

Analog, Euro-card format
For controlling valves with integrated or external electronics VT-SWKA-1 1X 30255 391
For controlling valves with integrated or external electronics VT-SWKA1-5-... 1X 30282 399
For controlling valves with integrated or external electronics VT-SWKA2-5-... 1X 30289 405

2
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1/6Analogue command value module

Type VT-SWMA-1

Series 1X

RE 29902/07.05
Replaces: 02.03

Table of contents

Contents Page

Features 1

Ordering code, preferred types 2

Functional description 2

Block circuit diagram / pin assignment 3

Technical data 4

Terminal assignment 5

Unit dimensions 5

Engineering / maintenance notes / supplementary information 6

Features

– Suitable for controlling valves with integral electronics

– Possibility of realising simple hydraulic functions via digital 

controlling

– Adjustment elements:

1 potentiometer for zero point adjustment 

(command value offset)

1 potentiometer for command value attenuation 

(for differential input)

4 potentiometers for command value preselection

5 potentiometers for ramp time adjustment

– LED lamps:  Command value call-up (4 x)

    Active ramp time (4 x)

    Quadrant recognition

    Polarity reversal

    Power

– Measuring sockets for command value and ramp time

– Differential input

– 4 call-up possibilities each for command value and ramp time 

– Ramp generator with 5 ramp times; 4-quadrant recognition

– Control signal output

– Power supply unit without raised zero point 

– Without power part

H5999
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Ordering code

Analogue command value module

Series 10 to 19 = 1X

(10 to 19: unchanged technical data 

and pin assignment)

Further details in clear text

0 = Basic version

V0 = Basic version

VT-SWMA-1 1X V0 0 *

Functional description

General

The command value module is to be snapped onto top hat rails 

to EN 60715. The electrical connection is made using screw-

type terminals. The module is operated with 24V DC voltage. 

A power supply unit [1] provides the internally required positive 

and negative supply voltages. The green LED (power) lights up 

as soon as the power supply unit is in operation.

Internal command value

The internal command value is generated from the external 

command value signal applied to differential input [2], a called 

up signal and an offset signal (zero point potentiometer “Z“ 

[3]).

The external command value signal can be changed from 0 % 

to approx. 110 % by means of potentiometer “G“ (amplitude at-

tenuator [4]).

Command value call-ups

Call-up signals w1 to w4 [5] can also be adjusted between 0 

% and 110 %. Call-up signals w1 and w2 have a positive, call-

up signals w3 and w4 a negative polarity. This allows the rea-

lisation of two forward and two reverse movements of the hy-

draulic drive without requiring any additional circuitry. For appli-

cations that require more than two signals of the same polarity, 

command value inversion is provided [6]. If this is activated, for 

example, together with call-up 3, call-up signal w3 also provi-

des a positive control variable.

Only 1 call-up is possible at a time. If several call-ups are acti-

vated simultaneously, the following is valid: Call-up “1“ has the 

lowest priority, call-up “4“ has the highest priority [7].

Quadrant recognition

When quadrant recognition [8] is activated, the electronics 

automatically recognises the polarity [9] and any changes (up/

down) [10] in the control variable and assigns a ramp time to 

the current signal state.

Ramp 

time

Polarity of-

control output

Signal changes 

in direction of…

t1 + Maximalwert

t2 + 0 %

t3 – Maximalwert

t4 – 0 %

As long as the signal is being changed, the LED assigned to 

the current ramp is alight. 

Ramp time call-ups [11]

When quadrant recognition is not activated, a separate ramp 

time “t1” to “t4” is assigned to each command value call-up 

“w1” to “w4”. 

As long as a signal is being changed, the LED assigned to the 

current ramp time is alight. 

Ramp time “t5“ [12]

If neither quadrant recognition nor a call-up is activated, ramp 

time “t5” is always valid. This ramp time can be used, among 

others, for an emergency stop function. The valve can be 

closed with the defined ramp time “t5“.

Ramp time adjustment

The current ramp time can be checked at measuring socket “t“ 

[13]. Ramp times “t1” to “t4” can be adjusted with the help of 

the ramp time potentiometers. Through activation of a call-up 

signal, ramp time signal “t” at the measuring socket is clear-

ly assigned to one of the ramp times t1 to t4. t5 is assigned to 

the ramp time signal at the measuring socket, if neither a call-

up nor quadrant recognition is activated. The adjustment range 

of the ramp time is selected so that these can be set reprodu-

cibly (for details, see “Technical data”).

Output

The output signal of the ramp generator can be checked at 

measuring socket “w“ [14]. The downstream matching amplifier 

[15] provides the control signal for the valve via output “control 

variable” [16].

[  ]      = Cross-reference to block circuit diagram on page 3

Maximum 
value (+)

0 %

Maximum 
value (+)

0 %

Maximum 
value (–)0 %

Maximum 
value (–) 0 %
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Block circuit diagram / pin assignment
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage U
o

24 VDC +40 % –10 %

Operating range:

– Upper limit value u
o
(t)

max
35 V

– Lower limit value u
o
(t)

min
18 V

Power consumption P
S

12 VA

Current consumption I
max

0.5 A

Fuse Thermal overload protection

(reactivation when temperature falls below threshold)

Inputs

– Command value (differential input with attenua-

tor)

U
i

0 to ±10 V; R
i
 > 50 k

– Quadrant operation “4-Q“

  • active U
4-Q

8.5 V to 35 V; R
i
 > 50 k

  • inactive U
4-Q

0 to 6.5 V

– Command value inversion “Inv“

  • active U
Inv

8.5 V to 35 V; R
i
 > 50 k

   • inactive U
Inv

0 to 6.5 V

– Command value call-ups 1 to 4

   • active U 8.5 V to 35 V; R
i
 > 50 k

  • inactive U 0 to 6.5 V

Adjustment ranges:

– Zero balancing (potentiometer “Z“) ±30 %

– Amplitude attenuator (potentiometer “G“) 0 % to ca. 110 %

– Command values (potentiometers “w1“ to “w4“) 0 % to ca. 110 % (factory setting 100 %)

– Ramp times (potentiometers “t1“ to “t5“) 20 ms to 5 s

Outputs:

– Control variable U 0 to ±10 V; ±2 mA; R
L
 > 5 k

– Measuring socket for control variable “w“ U
w

0 to ±10 V (+100 % = +10 V; –100 % = –10 V)

– Measuring socket for ramp time “t“ U
t

0,01 V to +10 V  0,01 V(t
max 

= ca. 10 s); 10 V(t
min 

= ca. 10 ms)  

Type of connection 12 screw terminals

Type of mounting Top hat rail TH 35/7.5 to EN 60715

Type of protection IP 20 to EN 60529

Dimensions (W x H x D) 40 x 79 x 85,5 mm

Permissible operating temperature range 0 to +50 °C

Storage temperature range –25 to +85 °C

Weight m 0.3 kg

Note: 
For details regarding environment simulation tests in the field 

of EMC (electro-magnetic compatibility), climate and mechanical 

stress, see RE 29902-U (declaration on environmental 

compatibility).
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Note on the adjustment and measurement of the ramp time

For adjusting the ramp time potentiometers we recommend that 

4-quadrant recognition be switched off and call-ups be activated.

Value at measuring socket “t“ U
t
 in V 5 3 2 1 0,5 0,3 0,2 0,1 0,05 0,03 0,02

Current ramp time (± 20 %) t in ms 20 33 50 100 200 333 500 1000 2000 3333 5000

The following is valid:    t =
100 V ms

U
t 100 V ms

5 V

Example:    Measured U
t 
= 5 V

     Results in t =              = 20 ms

Terminal assignment

Operating 

voltage

Quadrant 

operation

Reference

potential

Command va-

lue inversion

Differential 

input

Call-up command value 1

Call-up command value 2

Call-up command value 3

Call-up command value 4

Control variable 

output

Reference

potential

+U
0

1 7

0 V 2 8

+U
4-Q

3 9

4 10

±U
comm

5 11

+U
Inv

6 12

Unit dimensions (Dimensions in mm)

85,5

79

40

321

7

4-Q

8 9

4 5 6

10 11 12

t  w

REXROTH
VT-SWMA-1

t1
t2
t3
t4
t5

w1
w2
w3
w4
G
Z

Inv

Potentiometers (some with LED lamps):

“t1“ to “t5“   Ramp times

“w1“ to “w4“   Command value call-ups

“G“   Amplitude attenuator for

      differential input

“Z“   Zero point balancing

LED lamps:

“4-Q“  Quadrant recognition

“Inv“  Inversion active

green  Ready for operation “power“ 

     (no lettering)

Measuring sockets:

“t“  Current ramp time

“w“  Internal control variable

“ “  Reference potential / ground

Top hat rail TH 35-7.5 

to EN 60715
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Engineering / maintenance notes / supplementary information

–  The amplifier module may only be unplugged when disconnected from the power supply!

–  Ensure a sufficient distance to aerial lines, radio sources and radar equipment (>> 1 m)!

–  Shield command value lines, do not lay near power cables!

–  Caution:  When the differential input is used, both inputs must be activated or deactivated simultaneously!

 Note: Electrical signals (e.g. control variable) brought out via control electronics must not be used 

 for switching safety-relevant machines functions!

 (See also the European standard  “Safety requirements for fluid power systems and components 

 – hydraulics”, EN 982)
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Information on available spare parts: 
www.boschrexroth.com/spc

Analogue command value module

Type VT-SWMAK-1

Series 1X

RE 29903/06.05
Replaces: 02.03

Table of contents

Contents Page

Features 1

Ordering code 2

Functional description 2

Block circuit diagram 2

Output characteristic curve 3

Technical data 3

Unit dimensions 4

Terminal assignment 4

Engineering / maintenance notes 4

Adjustment recommendations 5

Features

– Suitable for controlling valves with integral electronics 

– For valve spool overlap compensation

– Possibility of adjusting the maximum valve opening and the 
hydraulic zero point; convenient correction of zero point shifts

– Adjustment elements:
1 potentiometer for zero point adjustment (command value  
  offset)
2 potentiometers for command value attenuation for positive  
  and negative signals
2 potentiometers for jump adjustment for positive and 
  negative signals

– LED lamps: Enable
     Power

– Measuring socket for command value

– Differential input; enable input

– Control signal output

– Power supply unit without raised zero point 

– Without power part

– Reverse voltage protection for voltage supply

H5973_d
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Ordering code

Analogue command value module  

Series 10 to 19             = 1X
(10 to 19: unchanged technical data and pin assignment)

Further details in clear text

Basic version

Basic version

VT-SWMAK-1 1X V0 0 *

Functional description

The command value module requires 24V DC voltage. A  
power supply unit [7] provides the internally required positive 
and negative supply voltage. As soon as the power supply unit 
is in operation, the green LED (“power“) lights up. The control 
signal can be cut in or out by applying a signal at the enable  
input (connection 3). If no enable signal is applied, the control 
signal is 0 % (with reference to the reference potential “GND“ 
of the command value).

The summator [2] adds an offset, which can be adjusted by 
means of potentiometer “Z”, to the externally provided com-
mand value. Thus, zero point drifts from the control side can be 
compensated for and the hydraulic zero point can be exactly 

adjusted. The adjustable characteristic curve generator [3] can 
be used to adjust the jump height and maximum values inde-
pendently of each other for positive and negative signals in  
accordance with the hydraulic requirements.

The potentiometers “S+“ and “S–“ serve to compensate for 
the valve overlap; the potentiometers “G+“ and “G–“ are used 
for adjusting the maximum flow of the servo- or proportional 
valve (see output characteristic curve and adjustment recom-
mendation).

The control signal has the same reference potential/GND as 
the command value. In the case of fluctuations in the reference 
potential, the summator [4] corrects the control signal as re-
quired.

Block circuit diagram

Control 
signal

Operating 
voltage

Enable UE

Command value: Ui = ±10 V 
Reference potential/GND

1      Differential input

2; 4  Summator

3 Characteristic curve generator

5 Output amplifier

6 Trigger

7 Power supply unit
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Output characteristic curve

Technical data (for applications outside these parameters, please consult us!)

Operating voltage UO 24 VDC

Operating range:

– Upper limit value uO(t)max 35 V

– Lower limit value uO(t)min 18 V

Power consumption PC 1.2 VA

Current consumption Imax 50 mA

Fuse Electronic protection

Inputs:

– Command value (differential input) Ue 0 to ±10 V; Re = 100 k

(common reference potential with control signal output)

– Enable

   • active UF > 8.5 V

   • inactive UF < 6.5 V

Adjustment range:

– Jump function 0 to 50 %; jump height achieved at Ucomm = 2 %

(can be adjusted separately for positive and negative signals)

– Amplitude attenuator 0 % to 110 %; this is valid for a jump height setting = 0 %

(can be adjusted separately for positive and negative signals)

– Balance ±10 %

Outputs:

– Actuating signal U 0 to ±10 V

– Measuring socket for command value “w“ Uw 0 to ±10 V (±10 V = ±100 %)

Type of connection 6 screw-type terminals

Type of mounting Carrier rail NS 35/7.5 to DIN 50022

Type of protection IP 20 to DIN 40050

Dimensions (W x H x D) 25 x 79 x 85.5 mm

Permissible operating temperature range 0 to +50 °C

Storage temperature range –25 to +85 °C

Weight m 0.08 kg

Points of inflection of characteristic curves:

u0 0 %

w0 0 %

u1 +2 % = +200 mV

w1 0 % to +50 % (S+) = 0 V to +5 V

u2 –2 % = –200 mV

w2 0 % to –50 % (S–) = 0 V to –5 V

u3 +100 % = +10 V

w3 w1 up to +110 % (G+) = w1 up to +11 V

u4 –100 % = –10 V

w4 w2 up to –110 % (G–) = w2 up to –11 V

The minimum value of w3 and w4 corresponds 
to the setting of w1 and w2.
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Unit dimensions (Dimensions in mm)

G+ Amplitude attenuator for positive command values

S+ Jump height for positive direction

G– Amplitude attenuator for negative  command values

S– Jump height for negative direction

Z Balancing

w Internal command value

Reference potential

Carrier rail TH 35/7,5

to EN 60715

Terminal assignment

+UO 1 4

0 V 2 5 GND

UE 3 6 Ui
Enable

Command 
value input

Reference 
potential

Control         
signal outputOperating 

voltage

Engineering / maintenance notes

– The command value module may only be wired when disconnected from the power supply!

– Do not lay lines near power cables!

– The distance to aerial lines, radio equipment and radar systems must be at least 1 m!

– Always connect the reference potential of the differential input “GND“ to the earth of the control!

LED lamps:

green power

yellow enable „ “
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Adjustment recommendations

With external command value feedforward:

1. • Apply operating voltage 
    • Turn potentiometers “S+“ and “S-“ to the left-hand limit  
      stop (Min)
    • Turn amplitude attenuators “G+“ and “G-“ to the   
      righthand limit stop (Max) 
    • Preselect command value 0 %
    • Apply enable signal

2. Zero point adjustment
    Attention! Terminal 5 is the reference potential for the com-    
    mand value input and the actuating signal output and must    
    be connected to 0 V (earth) at the control.
    • Set 0 V at measuring socket “w” using potentiometer “Z“

3. Jump height adjustment
    • Preselect command value +2 %  
       the measuring socket signal is now approx.  0.19 V to 0.23 V
    • Adjust the positive jump height using potentiometer “S+“;   
      check the control variable at measuring socket “w“   
      (10 V = 100 %)
    • Preselect command value –2 %
       the measuring socket signal is approx. –0.19 V to –0.23 V
    • Adjust the negative jump height using potentiometer “S-“;   
      check the control variable at measuring socket “w“   
      (–10 V = –100 %)

    For an exact hydraulic adjustment, the valve and the   
    hydraulics must also be in operation. The jump height must        
    be adjusted according to the required min. drive speed     
    (creep speed).

4. Maximum value adjustment
    • Preselect command value +100 %
       the measuring socket signal is now approx. 10 V to 11 V
    • Set the positive max. control variable using potentiometer  
      “G+“; check the control variable at measuring socket “w“  
      (10 V = 100 %)
    • Preselect command value –100 %.
       the measuring socket signal is now approx. –10 V to –11 V

    • Set the negative max. control variable using potentiometer  
      “G-”; check the control variable at measuring socket “w“  
      (–10 V = –100 %) 

Without external command value feedforward:

1. • Apply operating voltage
    • Turn potentiometers “S+“ and “S-“ to the left-hand limit    
      stop (Min) 
    • Turn amplitude attenuators “G+“ and “G-“ to the right-hand  
      limit stop (Max)
    • Preselect command value 0 % (input open or short-circuited)
    • Apply enable signal

2. Step height adjustment
    • Set an internal command value of +2 % using potentio-  
      meter “Z“  the measuring socket signal is now 0.2 V
    • Adjust the positive jump height using potentiometer “S+“; 
      check the control variable at measuring socket “w“   
      (10 V = 100 %) 
    • Set an internal command value of –2 % using zero point  
      potentiometer “Z“
       the measuring socket signal is now –0.2 V
    • Adjust the negative  jump height using potentiometer “S-“;
      check the control variable at measuring socket “w“   
      (–10 V = –100 %)

3. Zero point adjustment
    • Set 0 V at measuring socket “w” with the help of potentio- 
      meter “Z“

4. Maximum value adjustment
    • Only possible with external command value feedforward
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Notes
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More information:
 ▶ Product description and commissioning instructions 

VT-SWKA-1, see 30255-B

Bosch Rexroth AG, RE 30255, edition: 2013-04 

Contents

Features 1
Ordering code 2
Functional description 2
Block diagram / pin assignment 4
Technical data 5
Display / adjustment elements 6
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Features

 ▶ Confi guration and parameterization of the command 
value card using potentiometers

 ▶ Command value inputs:
• Diff erential input ±10 V
• 4 callable command value inputs ±10 V
• Current input 4 to 20 mA 
(standard 0 to 100 %; switchable ±100 %)

 ▶ Actuating variable outputs:
• Voltage ±10 V
• Current 4 to 20 mA 
(standard 0 to 100 %; switchable ±100 %)

 ▶ Inverting of the internal command value signal via 24 V 
input or jumper

 ▶ Selection of ramp time via quadrant recognition 
(24 V input) or ramp time call-ups (24 V inputs)

 ▶ Switching of the ramp time range via jumper
 ▶ Characteristic curve correction by means of separately 

adjustable step levels and maximum values
 ▶ Enable input
 ▶ "Ramp ready" output signal as auxiliary process variable
 ▶ "Ready for operation" output signal
 ▶ Switchable measuring socket
 ▶ Reverse polarity protection for the voltage supply

H6538

Command value and ramp card

 ▶ Component series 1X
 ▶ Analog, Euro-card format
 ▶ Suitable for controlling valves with integrated electron-

ics. For controlling valves without integrated electronics, 
an additional suitable amplifi er is necessary.

 ▶ Suitable for generating, linking and standardizing com-
mand value signals

RE 30255 
Edition: 2013-04
Replaces: 06.05Type VT-SWKA-1
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Ordering code

01 Analog command value card VT-SWKA-1

02 Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) 1X

04 Version: Standard V0

05 Standard option 0

06 Further details in the plain text *

01 02 03 04 05

VT-SWKA-1 – 1X / V0 / 0 / *

Suitable card holder:
 ▶ Open card holder VT 3002-1-2X/48F 

(see data sheet 29928)

Functional description

General
The command value card is set up as printed circuit board 
in Euro format, 100 x 160 mm, and suitable for installation 
in a rack. An internal power supply unit [1] supplies all 
internally required positive and negative supply voltages. If 
the power supply unit is in operation and no error is 
detected, the green LED on the front plate is lit and the 
"ready for operation" signal is set.

Current input [3]
There is no switching between current and voltage input. 
Both inputs are permanently available (see terminal assign-
ment). The input signals are internally standardized and 
added up. The zero point and the value range of the cur-
rent input can be switched using jumper J5.
 

Command value call-ups [4]
Four command value signals "w1" to "w4" can be called up. 
The external command value voltages (command val-
ues 1 to 4) are either defined directly by the regulated 
voltage outputs +10 V and –10 V or via external potentiom-
eters. If these command value inputs are directly con-
nected to the regulated voltages, the command values are 
set at the potentiometers "w1" to "w4". When using exter-
nal potentiometers, the internal potentiometers will func-
tion as attenuators or limiters.
Only one call-up can be operated at the same time. If 
several call-ups are operated simultaneously, call-up "1" 
has the lowest priority and call-up "4" has the high-
est priority.
The respective active call-up is indicated via a yellow LED 
on the front plate.

Command value inversion [7]
The command value created internally from the input 
signals, the command value call-ups and the zero point 
offset signal can be inverted by an external signal or 
jumper J1. If an external inverting signal is connected, this 
is indicated by an LED ("–1") on the front plate.

Enable function [8]
The enable function switches the input signal of the ramp 
generator on or off. If enable is switched on or off, the 
control output changes with the set ramp time irrespective 
of the command value. Thus, a controlled valve does not 
open or close abruptly. If an error signal occurs, the ramp 
generator input signal is also set to 0 %. The enable signal 
is indicated by an LED on the front plate.

Ramp generator [9]
The ramp generator limits the rise of the control output. 
The downstream step functions and amplitude attenuators 
do not extend or shorten the ramp time.
Using jumper J2, the ramp time is set to a minimum 
(< 2 ms) (ramp off).

External ramp time setting:
Using an external potentiometer, the internally set ramp 
time can be extended. The setting can be verified by 
means of the measuring socket. In case of a cable break, 
the internal default setting will be valid automatically.
Note for setting and measuring the ramp time:
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Value at measuring socket "v" Ut / V 5 3 2

Current ramp time (±20 %) t / ms 20 33 50

Ut / V 1 0.5 0.3 0.2 0.1 0.05 0.03 0.02

t / ms 100 200 333 500 1000 2000 3333 5000

By reconnecting the jumper J3, the ramp times specified 
above can be increased tenfold.

Ramp status signal [11]
The "ramp ready" status signal indicates that the control 
output has reached the desired end value. By means of 
this signal (24 V output), superior sequence controls can 
be more easily synchronized with the valve function or the 
controlled hydraulic function.

Characteristic curve generator [12]
Using the adjustable characteristic curve generator, step 
level and maximum values for positive and negative signals 
can be set separately, adjusted to the hydraulic require-
ments. The actual development of the characteristic curve 
through the zero point is not stepped but linear.

Amplitude limiter [13]
The control outputs (current output and voltage output) 
are limited to approx. ±110 % of the nominal range.

Fault recognition [14]
The internal operating voltages and the voltage outputs are 
monitored and, if the jumper J7 (1-2) is connected, the 
current output is checked for cable break. If there is no 
error, the green "ready for operation" LED is lit and the 
"ready for operation" output is switched to 24 V (operat-
ing voltage).

Measuring points [15]
A measuring socket on the front plate is provided for 
verifying the settings of the command value call-up, the 
ramp times and further internal signals. The measuring 
points are selected via the measuring point selector switch 
which is also located on the front plate. The signal of the 
measuring socket is also connected to the male multipoint 
connector (b26).

[ ] = references to the block diagram on page 4

Functional description (continued)

393

2



u
u

b2
0

d1
0

d1
2

d1
4

d1
6

d2
4

d2
8

b1
4

b1
6

b2
2

b2
4

b8 b6 b4 b2 d2 d4 d6 d8 b1
0

d1
8

z3
0

z3
2

d2
6

d3
0

d3
2

d2
2

b3
2

b3
0

b2
6

b2
8

z2
0

+1
5 

V

w3

4

L0

J5

5

Zw

– 
1

UL

t1
t2 t3

t4
t

7

DC

DC

Gw
+

S+
S–

+1
5 

V
+7

,5 
V

M0 –5
 V

–7
,5 

V
–1

5 
V

v

J7

2
6

1

1 2 3 4

01
23456789ABCDEF 15

i
u

3

3
w4

w2
2

w1
1

4

+ – + –

24
 V 0 
V

t1
A

t2
B

t3
C

t4
D

t5
E

01
2

3
45

67
89

A
CB

D
E

F

10
4Q

F

7

6
J1v

8

UL

9
J2

, J
3

Gw
–

12

13

J6 u
i

UL

14

5

11

1 2 3 4

J4

0

+/–

m
ax

+
10

0 
F

4/8 VT-SWKA-1 | Command value and ramp card

Bosch Rexroth AG, RE 30255, edition: 2013-04

Block diagram / pin assignment 
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage UB 24 VDC + 40 % – 20 %
Operating range:

Upper limit value UB (t)max 35 V
Lower limit value UB (t)min 18 V

Power consumption PS < 7 VA
Current consumption I < 0.3 A
Fuse IS Thermal overload protection; self-activating after tripping
Inputs, analog

Command values 1 to 4 (potentiometer inputs) Ue 0 … ±10 V, Re > 100 kΩ (M0 is reference)
Command value 5 (differential input) Ue 0 … ±10 V, Re > 50 kΩ
Command value 6 (current input) Ie 4 … 20 mA, load RB = 100 Ω (zero point switchable)
External ramp time Ue 0 … +10 V, Re = 10 kΩ (internally increased to +15 V, M0 is reference)

Inputs, digital
Command value call-ups,
Command value inversion,
Enable,
Ramp call-ups,
4-quadrant operation

U
U

8.5 V … UB –> ON, Re > 100 kΩ
0 … 6.5 V   –> OFF, Re > 100 kΩ

Setting ranges
Zero adjustment (potentiometer "Zw") ±30 %
Command values (potentiometers "w1" to "w4") 0 … 110 %
Ramp times (potentiometer "t1" to "t5") 20 ms … 5 s, switchable to 0.2 … 50 s using J3
Step level (potentiometer "S+" and "S–") 0 … 50 % (step level reached at approx. 2 % of specified command value)
Amplitude attenuator (potentiometer "G+" and "G–") 0 ... 110 % (applies to the step level setting of 0 %)

Outputs, analog
Control output voltage U ±10 V ± 2 %, Imax = 2 mA
Control output current U 4 mA … 20 mA ± 2 %; RB max = 500 Ω (zero point switchable)
Measurement signal U ±10 V ± 2 %, Imax = 2 mA

Outputs, digital
Ramp ready > 16 V, 50 mA → ramp ready

< 1 V; Ri = 10 kΩ → ramp on
Ready for operation U > 16 V, 50 mA (in case of a fault: U < 1 V, Ri = 10 kΩ)

Regulated voltages U ±10 V ± 2 %, 25 mA, short-circuit-proof
Measuring sockets

Measurement signal "v" (depending on the position of 
the measuring point switch-over) U ±10 V ± 2 %, Imax = 2 mA

Type of connection 48-pin male multipoint connector, DIN 41612, design F
Card dimensions Euro-card 100 x 160 mm, DIN 41494
Admissible operating temperature range 0 … 50 °C
Storage temperature range –25 °C … +85 °C
Weight m 0.15 kg (net)
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Display / adjustment elements

• ... Connection activated
– ... Connection open

 ... Factory setting of the jumpers

Do not adjust!
(Internal reference voltage)

Do not adjust!
(Ramp time symmetry)

Measuring point 
selector switch

No function!
(Reserve)

J6 → current output 1-2 2-3

0 % ≙ 4 mA • –

0 % ≙ 12 mA – •

J7 → cable break monitoring 1-2 2-3

On • –

Off – •

J2 → ramp function 1-2 2-3

Off • –

On – •
J3 → ramp time

Tenfold • –

Simple – •

For further information and important notices see prod-
uct description and commissioning instructions 30255-B.

LED indicators:
Ready for operation (green)

Enable (yellow)

–1 External inverting
4Q Quadrant recognition
T Reserved
Potentiometers (some with LED indicator):
Zw Zero point calibration
w1 Command value 1
w2 Command value 2
w3 Command value 3
w4 Command value 4
t1 Ramp time 1
t2 Ramp time 2
t3 Ramp time 3
t4 Ramp time 4
t5 Ramp time 5
Cannot be set via front plate:
G+ Amplitude attenuator for positive command values
G– Amplitude attenuator for negative command values
S+ Step level for positive direction
S– Step level for negative direction
Measuring sockets:
v Measurement signal (see page 7)
⊥ Measurement zero

J5 → current input 1-2 2-3

0 % ≙ 4 mA • –

0 % ≙ 12 mA – •

J1 → inverting 1-2 2-3

Inverting • –

Not inverting – •

J4 → step function 1-2 2-3

Off • –

On – •
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Display / adjustment elements (continued)

Measuring socket "v"

Signal designation Measuring point selector switch Measurement signal "v"

Internal command value 0 ±100 % ≙ ±10 V

Command value call-up 1 1 ±100 % ≙ ±10 V

Command value call-up 2 2 ±100 % ≙ ±10 V

Command value call-up 3 3 ±100 % ≙ ±10 V

Command value call-up 4 4 ±100 % ≙ ±10 V

Zero point off set "Zw" 5 ±30 % ≙ ±3 V

1 composite signal of the command values 6 ±100 % ≙ ±10 V

Ramp output signal 7 ±100 % ≙ ±10 V

Not connected 8

Not connected 8

Ramp time "t1" A 10 mV … 10 V

Ramp time "t2" B 10 mV … 10 V

Ramp time "t3" C 10 mV … 10 V

Ramp time "t4" D 10 mV … 10 V

Ramp time "t5" E 10 mV … 10 V

Current ramp time "t" F 10 mV … 10 V
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.
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Dimensions (dimensions in mm)

Project planning / maintenance instructions / additional information

 ▶ The command value card may only be unplugged and plugged when de-energized.
 ▶ Do not lay lines close to power cables.
 ▶ The distance to aerial lines, radios, and radar systems has to be 1 m at least.
 ▶ For switching command values, relays with gold-plated contacts have to be used (small voltages, low currents).
 ▶ Always shield command value lines, connect shielding to protective earth (PE) on the card side.

Notice:
If the differential input is used, both inputs must always be connected or disconnected at the same time.

For further information see "Product description and commissioning instructions VT-SWKA-1" (30255-B).
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Designation Type
Component 

series Data sheet Page

Motion

Analog
Analog positioning module VT-MACAS 1X 30050 413
p/Q closed-loop control amplifi er VT-VARAP1 2X 30058 425
p/Q closed-loop control amplifi er VT-VACAP 2X 30134 439
Δp/Q controller VT-VACAF 1X 30136 451

Integrated
4/3 proportional directional valve with integrated digital electronics and
fi eld bus interface (IFB-P)

4WREF 2X 29048 467

4/3-proportional directional valve direct operated, with pQ functionality STW 0195, STW 0196 2X, 1X 29014 489
4/3-proportional directional valve direct operated, with pQ functionality 4WREQ 2X 29050 507
High-response valve with integrated digital axis controller 
(IAC-Multi-Ethernet)

4WRPDH 2X 29391 533

High-response valve with integrated digital axis controller (IAC-R) and
fi eld bus interface

4WRPNH.../24 2X 29191 555

High-response valve with integrated digital axis controller (IAC-R) and 
clock-synchronized PROFIBUS DP/V2 (PROFIdrive profi le)

4WRPNH.../24F 2X 29291 577

Standard
Digital closed-loop control electronics VT-HACD-3 2X 30543 595
Digital command value and controller card VT-HACD-1 1X 30143 611
Digital Controller for electro-hydraulic Injection Molding Machines VT-HACD-DPQ 2X 30146 625

Programmable
Digital axis control VT-HNC100 3X 30139 635
Digital drive controller for hydraulic axes with sercos interface VT-HNC100.../S 3X 30159 655
Digitale Reglerbaugruppe HNC100-SEK zur Sekundärregelung von Axialkol-
beneinheiten

SYHNC100-SEK 3X 30162 669

Digital axis control VT-HNC100-1, 
VT-HNC100-2

2X 30131 689

Advanced
Digital multi-axis NC control VT-MAC8 1X 30156 703
Motion-Logic System IndraMotion MLC, controller-based See catalog “Automation Systems and Control Components, 

72604

3
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Bosch Rexroth AG, RE 29048, version: 2013-02

4/3 proportional directional valve with 
integrated digital electronics and 
field bus interface (IFB-P)

 ▶ Sizes 6 and 10
 ▶ Component series 2X
 ▶ Maximum operating pressure 315 bar 
 ▶ Maximum fl ow: 80 l/min (size 6)
 ▶ Maximum fl ow: 180 l/min (size 10)

Type 4WREF
RE 29048 
Edition: 2013-02
Replaces: 12.12

Features

 ▶ Direct operated proportional directional valve with 
integrated digital electronics and fi eld bus interface 
(Integrated Field Bus IFB-P)

 ▶ Operation by means of proportional solenoids with 
central thread and detachable coil

 ▶ Position-controlled valve control spool
 ▶ Analog interface for command and actual value
 ▶ Command value (fl ow) analog or via bus
 ▶ Design for CAN bus with CANopen protocol DS 408 

or Profi bus-DP
 ▶ Quick commissioning via PC and WIN-PED 6 commis-

sioning software

Contents

Features 1
Ordering code 2
Symbols 3
Function, section 4, 5
Technical data 5, 6
Integrated electronics (IFB-P) 7 … 9
Characteristic curves 10 … 15
Unit dimension 16 … 18
Accessories 19 … 20
Additional information 21
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Ordering code

01 02 03 04 05 06 07 08 09 10 11 12

4 WRE F 2X / V ‒ 24 *

01 4 main ports 4

02 Proportional directional valve WRE

03 With integrated digital electronics and fi eld bus interface F

04 Size 6 6
Size 10 10

05 Symbols e.g. E, E1, V etc.: possible design see page 3

Rated fl ow for size 6
06 8 l/min 08

16 l/min 16
32 l/min 32

Rated fl ow for size 10
06 25 l/min 25

50 l/min 50
75 l/min 75

07 Component series 20 … 29 (20 … 29: Unchanged installation and connection dimensions) 2X

08 FKM seals V

09 Supply voltage 24 V 24

Bus interface
10 CANBus DS 408 C

Profi bus DP V0/V1 P

Electrical interface
11 Command value ±10 V A1

Command value 4 to 20 mA F1

12 Further details in the plain text
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Symbols

Type 4WREF…E…

Type 4WREF…V…

Control spool symbols

= E, E1

= V

Type 4WREF…W…

7 �

 4
, C

�
7 �

 4
, C

�

7 �

 4
, C

�

, � C

 4

7 �

, � C

= W, W1

With symbols E1 and W1:
P → A: qvmax B → T: qv/2

P → B: qv/2 A → T: qvmax

469

3
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Bosch Rexroth AG, RE 29048, edition: 2013-02

  Notice! The PG fitting (13) must not be opened. 
Mechanical adjustment of the adjustment nut located 
below is prohibited and damages the valve!

Set-up
The valve basically consists of:

 – Housing (1) with connection surface
 – Control spool (2) with compression springs (3 and 4) 
and spring plates (8 and 9)

 –   Coils (5 and 6) and pole tubes (10 and 11) with cen-
tral thread

 –   Position transducer (7) 
 – Integrated digital control electronics IFB-P (12) 

Functional description
With de-energized solenoids (5 and 6), the control 
spool (2) is brought into the central position by the com-
pression springs (3 and 4) between the spring plates (8 
and 9) (with V control spool without spring plate). With 
V control spools, the mechanical zero position does not 
correspond to the hydraulic one.

Function, section

Functions:
 – Control of the valve spool position
 – The command value can alternatively be specifi ed via 
an analog interface (X1) or via the fi eld bus inter-
face (X2, X3).

 – The actual value signals are provided via an analog 
interface (X1) and can additionally be read out via the 
fi eld bus (X2, X3).

 – The controller parameters are set via the fi eld bus.

  Notice! Due to the design principle, internal leak-
age is inherent to the valves and may increase over the 
life cycle.
The tank line must not be allowed to run empty. With 
corresponding installation conditions, a preload valve is 
to be installed. 

� ���-�� %

:�

�� ��

:�

:���

��
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The integrated digital electronics enables the following 
fault detection:

 – Undervoltage
 – Cable break in position transducer (7)
 – Communication error
 – Watchdog
 – Cable break in command value input (only with cur-
rent interface)

The following additional functions are available:
 – Ramp generator
 – Internal command value profi le
 – Enable function, digital
 – Overlap compensation
 – Zero point correction

Function, section

WIN-PED PC program (version 6 or higher):
To implement the project planning task and to parameterize 
the IFB-P valves, the user may use the WIN-PED commis-
sioning software.

 – Parameterization
 – Diagnosis
 – Convenient data management on a PC

System requirements
 – IBM PC or compatible system
 – Windows 2000 or Windows XP
 – RAM (recommendation: 256 MB)
 – 150 MB of available hard disk capacity

Notice
The "WIN-PED" PC program is not included in the scope of 
delivery. It can be downloaded on the Internet free of 
charge! (See page 18)

Technical data 
(for applications outside these parameters, please consult us!)

1) The cleanliness classes specified for the components must be 
adhered to in hydraulic systems. Effective filtration prevents faults 
and at the same time increases the life cycle of the components.

 For the selection of the filters, see www.boschrexroth.com/filter.

hydraulic (measured with HLP46, oil = 40 °C ± 5 °C)

Maximum operating pressure – Ports A, B and P bar Up to 315

– Port T bar Up to 210

Rated flow qVnom with Δp = 10 bar l/min 8 25

16 50

32 75

Maximum admissible flow l/min 80 180

Hydraulic fluid See table page 6

Hydraulic fluid temperature range °C –20 ... +70, preferably +40 ... +50

Viscosity range mm2/s 20 to 380, preferably 30 to 46

Maximum admissible degree of contamination of the hydraulic fluid, 
cleanliness class according to ISO 4406 (c)

Class 20/18/15 1)

Hysteresis (position control - valve control spool) % ≤ 0.1

Range of inversion (position control - valve control spool) % ≤ 0.05

Response sensitivity (position control - valve control spool) % ≤ 0.05

Zero shift valve control spool upon change of hydraulic fluid tempera-
ture and operating pressure

%/10K < 0.15

%/100 bar < 0.1

general Size 6 Size 10
Installation position Any, preferably horizontal

Storage temperature range °C –20 … +80

Ambient temperature range °C –20 … +50

Weight without sandwich plate kg 2.4 6.5

MTTFd values according to EN ISO 13849 Years 150 (for further details see data sheet 08012)

Climate Environmental audit according to EN 60068-2
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Technical data 
(for applications outside these parameters, please consult us!)

electric
Duty cycle 1) % 100

Supply voltage – Nominal voltage VDC 24

– Lower limit value VDC 19.4

– Upper limit value VDC 35

– Maximum admissible residual ripple Vpp 2

Total current consumption – Imax A 2

– Impulse current A 3

Command and actual va-
lue signals

– Voltage "A1" V ±10

– Current "F1" mA 4 to 20

Converter resolution (command/actual value signals) Bit 10

Maximum coil temperature 2) °C Up to 150

Protection class of the valve according to EN 60529 IP 65 with mounted and locked plug-in connectors

EMC (electromagnetic compatibility) Interference resistance prEN 50082-2:1994

Interference emission EN 50081-1:1992

Hydraulic fl uid Classifi cation Suitable sealing materials Standards
Mineral oils and related hydrocarbons HL, HLP NBR, FKM DIN 51524

 Important information on hydraulic fl uids!
 ▶ For more information and data on the use of other hydraulic fluids, 
refer to data sheet 90220 or contact us!

 ▶ There may be limitations regarding the technical valve data (tem-
perature, pressure range, life cycle, maintenance intervals, etc.)!

 ▶ The flash point of the hydraulic fluid used must be 40 K higher 
than the maximum solenoid surface temperature.

1) Connect the valve to the supply voltage only when this is required 
for the functional processes of the machine.

2) Due to the temperatures occurring at the surfaces of the solenoid 
coils, the European standards ISO 13732-1 and EN ISO 4413 must 
be adhered to.
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Integrated electronics (IFB-P), marking and adjustment elements

1 Material number
2 Production order number
3 Date of production
4 Serial number
5 Type designation
6 DIL switch for address and baud rate setting 

(position B0 on the right)

Electrical connection and allocation

Pin Signal Interface A1 pin assignment Interface F1 pin assignment
A

Supply voltage
24 VDC (u(t) = 19.4 to 35 V); Imax = 2 A

B 0 V

C Reference potential actual value Reference potential actual value

D
Differential amplifier input

±10 V command value; Re > 50 kΩ 4 to 20 mA command value; Re = 100 Ω

E Reference potential command value

F Measuring output ±10 V actual valve control spool value
(limit load 5 mA)

4 to 20 mA actual valve control spool value
(load resistance maximum 300 Ω)

PE Protective earthing conductor (directly connected to cooling element and valve housing)

Connector pin assignment X1, 6-pole + PE according to DIN EN 175201-804

X2

./012�3

����

7���

����� %

7K	�N���	��
�K	��
�K	1/�/1/F+/	,+��,G	92J?�?2F
�K	
���'�O	��@7
				J?EF,G	?F9��
!K	1/�/1/F+/	?F9��
�K	
���'�O	��@7
				,+��,G	92J?�?2F
 !K	/,1�3	+2FD�+�21

P.�������P

�������		��
�(.!�%O

7 �

, C

�

X3

X2 X3

Connector pin assignment for CAN bus "X2"/"X3" (coding A), 
M12, 5-pole, pins/socket

Pin Assignment
1 n. c.

2 n. c.

3 CAN_GND

4 CAN_H

5 CAN_L

Transmission rate kbit/s 20 to 1000

Bus address 1 to 127

CAN-specifi c settings:
Baud rate and identifi er can be set via the 
bus system and/or the DIL switches.

�

�

�

� �

�

�

�

� �

�

�

�

� �

�

�

�

� �

Connector pin assignment for Profi bus DP "X2"/"X3" (coding B), 
M12, 5-pole, socket/pins

Pin Assignment
1 +5 V

2 RxD/TxD-N (A line)

3 D GND

4 RxD/TxD-P (B line)

5 Shield

Transmission rate MBaud up to 12

Bus address 1 to 126

Setting via DIL switch.
The +5  V voltage of the IFB-P 
serves to supply an external 
bus terminator (as required).
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Integrated electronics (IFB-P), settings for CANopen and Profibus DP

CANopen

B7 B6 B5 B4 B3 B2 B1 B0 HEX Baud rate: B7, B6 Address range: B5 to B0
0 0 0 0 0 0 0 0 00 1) Standard 20 kBaud or re-programmed 1 = Standard or re-programmed

0 0 0 0 0 0 0 1 01

20 kBaud 1 to 63to to

0 0 1 1 1 1 1 1 3F

0 1 0 0 0 0 0 0 40 125 kBaud 1 = Standard or re-programmed

0 1 0 0 0 0 0 1 41

125 kBaud 1 to 63to to

0 1 1 1 1 1 1 1 7F

1 0 0 0 0 0 0 0 80 250 kBaud 1 = Standard or re-programmed

1 0 0 0 0 0 0 1 81

250 kBaud 1 to 63to to

1 0 1 1 1 1 1 1 BF

1 1 0 0 0 0 0 0 C0 500 kBaud 1 = Standard or re-programmed

1 1 0 0 0 0 0 1 C1

500 kBaud 1 to 62to to

1 1 1 1 1 1 1 0 FE

1 1 1 1 1 1 1 1 FF 250 kBaud Monitor mode/programming mode
1 = fi xed

Profibus DP

B7 B6 B5 B4 B3 B2 B1 B0 HEX Address range
0 0 0 0 0 0 0 0 00 1) 125 = Standard or re-programmed

0 0 0 0 0 0 0 1 01

1 to 126 with parameter channelto to

0 1 1 1 1 1 1 0 7E

1 0 0 0 0 0 0 0 80

1 to 126 with parameter channelto to

1 1 1 1 1 1 1 0 FE

1 1 1 1 1 1 1 1 FF Monitor operation address 125

1) Factory setting

Connection of the bus terminator using the two lower switches 
(only with Profi bus):

Left fi gure: Bus terminator not connected

Right fi gure: Bus terminator connected
(both switches to "ON")

;
��				�

�				� �				� �				% �				-;
�

;
��				�

�				� �				� �				% �				-;
�

B7 B0 B7 B0
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Integrated electronics (IFB-P), block diagram

Command value Positive command value 0 to +10 V (or 12 to 20 mA) at pin D and reference potential at pin E result in fl ow from P → A 
and B → T.
Negative command value 0 to ‒10 V (or 12 to 4 mA) at pin D and reference potential at pin E result in fl ow from P → B 
and A → T.

Actual value Positive actual value 0 to +10 V (or 12 to 20 mA) at pin F and reference potential at pin C result in fl ow from P → A 
and B → T.

Connection line Recommendation:
Up to 25 m line length type LiYCY 7 x 0.75 mm²
Up to 50 m line lenght type LiYCY 7 x 1.00 mm²
External diameter see sketch of mating connector

alternatively

CAN bus

Command value 
valve spool position

Controller

Profibus

Reference potential

GND

Protective earthing 
conductor 

Profibus 
controller

CAN 
controller

Microcontroller

Output 
stage off
Actual value 

position

Cable break

Oscillator
demodulator

Output stage B

Output stage A

b

a

1)

Actual value valve 
spool position

24 V signal supply

Inductive posi-
tional transducer

1) The protective earthing conductor (PE) is connected to cooling element and valve housing.
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Transition function with stepped electric input signals (4/3 valve version; V control spool)

Characteristic curves size 6
(measured with HLP46, oil = 40 ±5 °C) and ps = 10 bar 
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 %
 →

Time in ms →

Signal change in % →
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Frequency response (with V control spool)

Am
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 r
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 d
B

 →

Frequency in Hz →

Ph
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e 
an

gl
e 

in
 °

 →

Signal ±10 %
Signal ±25 %
Signal ±100 %

Flow/load function with maximum valve opening (with V control spool)

Fl
ow

 in
 l/

m
in

 →

Valve pressure differential in bar →

Maximum admissible 
flow

P → A / B → T
or
P → B / A → T
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Pressure/signal characteristic curve (V control spool), ps = 100 bar
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←         in % →Ue

UEN

Zero flow (with central control spool position - V control spool)
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ro
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 in
 l/

m
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 →

Operating pressure in bar →

Characteristic curves size 6
(measured with HLP46, oil = 40 ±5 °C) and ps = 10 bar 
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Characteristic curves size 6
(measured with HLP46, oil = 40 ±5 °C and p = 100 bar)

8 l/min rated flow

Fl
ow

 in
 l/

m
in

 →

Command value in % →
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V control spool
E and W control spool

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

P → A / B → T
or
P → B / A → T

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

16 l/min rated flow
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V control spool
E and W control spool

Fl
ow

 in
 l/

m
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 →

Command value in % →

P → A / B → T
or
P → B / A → T

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

32 l/min rated flow
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V control spool
E and W control spool

Fl
ow

 in
 l/

m
in

 →

Command value in % →

Maximum admissible flow
Notice:
Observe the flow/load function on 
page 10!

P → A / B → T
or
P → B / A → T
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Transition function with stepped electric input signals (4/3 valve version; V control spool)

Characteristic curves size 10
(measured with HLP46, oil = 40 ±5 °C) and ps = 10 bar 
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 %
 →

Time in ms →

Signal change in % →

Flow/load function with maximum valve opening (with V control spool)
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Valve pressure differential in bar →

P → A / B → T
or
P → B / A → T

Maximum admissible 
flow
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Characteristic curves size 10
(measured with HLP46, oil = 40 ±5 °C) and ps = 10 bar 

Frequency response (with V control spool)
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Signal ±10 %
Signal ±25 %
Signal ±100 %

Pressure/signal characteristic curve (V control spool), 
ps = 100 bar
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Zero flow (with central control spool position - 
V control spool)
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Operating pressure in bar →
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Characteristic curves size 10
(measured with HLP46, oil = 40 ±5 °C and p = 100 bar)
25 l/min rated flow

Fl
ow

 in
 l/

m
in

 →

V control spool
E and W control spool

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

50 l/min rated flow

V control spool
E and W control spool

Fl
ow

 in
 l/

m
in

 →

Command value in % →

P → A / B → T
or
P → B / A → T

1 Δp = 10 bar constant

2 Δp = 20 bar constant

3 Δp = 30 bar constant

4 Δp = 50 bar constant

5 Δp = 100 bar constant

75 l/min rated flow

V control spool
E and W control spool

Fl
ow

 in
 l/

m
in

 →

Command value in % →

Maximum admissible flow
Notice:
Observe the flow/load function on 
page 13!

P → A / B → T
or
P → B / A → T

P → A / B → T
or
P → B / A → T

Command value in % →
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Bosch Rexroth AG, RE 29048, edition: 2013-02

Unit dimension for size 6:
(dimensions in mm)

For valve mounting screws and subplates, see page 18.

Required surface quality of 
the valve connection surface

1 Valve housing
2 Proportional solenoid "a" with inductive position transducer
3 Proportional solenoid "b"
4 R-ring 9.81 x 1.5 x 1.78 for ports P, T, A and B 
5 Space required to remove the mating connectors
6 Integrated digital control electronics
7 Mating connector according to DIN EN 175201-804; 

separate order, see page 19
8 Name plate
9 Machined valve contact surface, 

porting pattern according to ISO 4401-03-02-0-05
Deviating from the standard:
Ports P, A, B, T Ø8 mm
Bore G may not be required since there is no pin in 
the valve.

Notice!
The dimensions are nominal dimensions and subject 
to tolerances.
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RE 29048, edition: 2013-02, Bosch Rexroth AG 

Unit dimension for size 10: 
(dimensions in mm)

For valve mounting screws and subplates, see page 18.

Required surface quality of 
the valve connection surface

1 Valve housing
2 Proportional solenoid "a" with inductive position transducer
3 Proportional solenoid "b"
4 R-ring 13.0 x 1.6 x 2.0 for ports P, T, T1, A and B 
5 Space required to remove the mating connectors
6 Integrated digital control electronics
7 Mating connector according to DIN EN 175201-804; 

separate order, see page 19
8 Name plate
9 Machined valve contact surface, 

porting pattern according to ISO 4401-05-04-0-05

Notice!
The dimensions are nominal dimensions and subject 
to tolerances.
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18/22 4WREF | Proportional directional valve with integrated, digital electronics

Bosch Rexroth AG, RE 29048, edition: 2013-02

3

2

1

Unit dimensions

Accessories (not included in the scope of delivery)

Hexagon socket head cap screws Material number

Size 6 4x ISO 4762 - M5 x 50 - 10.9-flZn-240h-L
Tightening torque MA = 7 Nm ± 10 %
or
4x ISO 4762 - M5 x 50 - 10.9
Tightening torque MA = 8.9 Nm ± 10 %

R913000064

Size 10 4x ISO 4762 - M6 x 40 - 10.9-flZn-240h-L
Tightening torqueMA = 12.5 Nm ± 10 %
or
4x ISO 4762 - M6x 40 - 10.9
Tightening torque MA = 15.5 Nm ± 10 %

R913000058

Notice: The tightening torque of the hexagon socket head cap screws refers to the maximum operating pressure!

Subplates Data sheet

Size 6 45052

Size 10 45054

The following is required for the parameter-
ization via PC:

CANopen Profibus DP

1 Interface converter (USB) VT-ZKO-USB/CA-1-1X/V0/0
Mat. no. R901071963

VT-ZKO-USB/P-1-1X/V0/0
Mat. no. R901071962

2 Commissioning software WIN-PED 6
Download from www.boschrexroth.de/IAC

3 Connection cable, 3 m D-Sub / M12, coding A
Mat. no. R900751271

D-Sub / M12, coding B
Mat. no. R901078053
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RE 29048, edition: 2013-02, Bosch Rexroth AG 

Accessories, port X1 (not included in the scope of delivery)

Mating connector for X1 Version Material number

Mating connector according to DIN EN 175201-804
(6-pole)

Mating connector (plastic) R900021267

Mating connector (angular design) R900217845

Mating connector for X1 Version Material number

Mating connector according to DIN EN 175201-804
(6-pole)

Mating connector (metal) R900223890
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20/22 4WREF | Proportional directional valve with integrated, digital electronics

Bosch Rexroth AG, RE 29048, edition: 2013-02

Accessories, CAN bus (A coding) (not included in the scope of delivery)

Accessories, Profibus (B coding) (not included in the scope of delivery)

Description View, dimensions Pole pattern, order details

X2
Round connector, 5-pole, M12, can be assembled 
Straight mating connector in metal design

�
�
�%

+,&	�%

�

�

�

� �

Mat. no. R901076910
(cable diameter 6 to 8 mm)

X3
Round connector, 5-pole, M12, can be assembled 
Straight line connector in metal design

�
�
�%

+,&	%�

�

�

�

� �

Mat. no. R901076906
(cable diameter 6 to 8 mm)

M12 cap
Dust protection (only for pins)

Mat. no. R901075564

Description View, dimensions Pole pattern, order details

X2
Round connector, 5-pole, M12, can be assembled 
Straight line connector in metal design

�
�
�%

+,&	%�

�
�

�

�
�

Mat. no. R901075545
(cable diameter 6 to 8 mm)

X3
Round connector, 5-pole, M12, can be assembled 
Straight mating connector in metal design

�
�
�%

+,&	�%

��

��

�

Mat. no. R901075550
(cable diameter 6 to 8 mm)

M12 protective cap
(only for socket)

Mat. no. R901075563
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RE 29048, edition: 2013-02, Bosch Rexroth AG 

Project planning/maintenance instructions/additional information

Commissioning software and documentation on the internet: www.boschrexroth.com/IAC

Maintenance instructions:
 ▶ The devices have been tested in the plant and are supplied with default settings.
 ▶ Only complete units can be repaired. Repaired devices are returned with default settings. User-specifi c settings will not 

be applied. The machine end-user will have to retransfer the corresponding user parameters.

Notices:
 ▶ Connect the valve to the supply voltage only when this is required for the functional processes of the machine.
 ▶ Do not use electrical signals provided via control electronics (e.g. "No error" signal) for switching safety-relevant 

machine functions (see also EN ISO 13849 "Safety of machinery – safety-related parts of control systems"). 
 ▶ If electro-magnetic interference is to be anticipated, suitable measures must be taken to ensure the function (depend-

ing on the application, e.g. shielding, fi ltration)!
 ▶ For more information, refer to the operating instructions and the WIN-PED online help.

Product documentation for IFB-P
 ▶ Data sheet 29048 (this data sheet)
 ▶ Operating manual 29015-B
 ▶ CAN bus protocol description data sheet 29015-01-Z
 ▶ Profi bus protocol description data sheet 29015-02-Z
 ▶ General information on the maintenance and commissioning of hydraulic components 07800/07900
 ▶ General operating instructions: Hydraulic valves for industrial applications 07600-B
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Bosch Rexroth AG, RE 29048, version: 2013-02
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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Notice!
The dimensions are nominal dimensions which are 
subject to tolerances.
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RE 29391, edition: 2013-03, Bosch Rexroth AG 

High-response valve with integrated digital axis 
controller (IAC-Multi-Ethernet)

Features

 ▶ Direct operated servo quality high-response valves
 ▶ Integrated digital axis control functionality (IAC-Multi-

Ethernet)
 ▶ Best-in-class hydraulic controller
 ▶ Bus connection/service interface 

(sercos, EtherCAT, EtherNet/IP, PROFINET RT) 
 ▶ Actual value detection:

2 x confi gurable analog sensors (current/voltage)
1 x linear position measurement system 
(SSI, EnDat 2.2 or 1Vss)

 ▶ Internal safety function
(can be used up to category 4/PL e according 
to EN 13849-1)

 ▶ CE conformity according to EMC Directive 2004/108/EC

Contents

Features 1
Ordering code 2, 3
Symbols 4
Function, section 5, 6
Technical data 7, 8
Representation of the axis controller in 
the system network 9
Block diagram/controller function block  10
Electrical connections, assignment  11, 12
Characteristic curves 13 ... 16
Dimensions 17, 18
Accessories 19 ... 21
Project planning instructions/maintenance instructions/ 
additional information 22

 ▶ Sizes 6 and 10
 ▶ Component series 2X
 ▶ Maximum operating pressure 315 bar 
 ▶ Maximum fl ow 100 l/min

RE 29391 
Edition: 2013-03Type 4WRPDH
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Ordering code

01 4 main ports 4

02 High-response valve WRP

03 With integrated digital axis controller D

04 Control spool/bushing H

05 Size 6 6
Size 10 10

Control spool symbols (possible designs, characteristic curves see page 4)

06 Symbol Characteristic curve L Characteristic curve P

�, C
�

4 

7
Infl ection 60 %

(size 6 only)
Infl ection 40 %

● ● ● C

● ● Rated fl ow 40 l/min or higher  C1 1)

● ● ● C4

● ● ● C3

● ● Rated fl ow 40 l/min or higher  C5 1)

● = available

1) With symbols C1 and C5:

P → A: qv B → T: qv/2

P → B: qv/2 A → T: qv

07 Installation side of the inductive position transducer B

Rated fl ow of size 6 with 70 bar valve pressure diff erential (35 bar/control edge)

Characteristic curve L Characteristic curve P

08 2 l/min ● 02
4 l/min ● ● 04
12 l/min ● 12
15 l/min ● 15
24 l/min ● 24
25 l/min ● 25
40 l/min ● ● 40

● = available

Rated fl ow of size 10 with 70 bar valve pressure diff erential (35 bar/control edge)

08 50 l/min 50
100 l/min 100

Flow characteristics
09 Linear L

Infl ected characteristic curve (inflection 60 % for size 6 with rated flows "15" and "25", otherwise inflection 40 %) P

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

4 WRP D H B 2X / / 24 D6
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10 Component series 20 … 29 (20 … 29: Unchanged installation and connection dimensions) 2X

Seal material
11 NBR seals M

FKM seals V

12 Supply voltage 24 V 24

Field bus interface
13 EtherNET/IP E

PROFINET RT N
Sercos S
EtherCAT (CANopen profi le) T

Electrical interface
14 ±10 VDC or 4 ... 20 mA D6

Sensor interfaces
15 0 ... 10 V/4 ... 20 mA/EnDat 2.2 S

0 ... 10 V/4 ... 20 mA/SSI T
0 ... 10 V/4 ... 20 mA/1Vss U

16 Further details in the plain text

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

4 WRP D H B 2X / / 24 D6

  Notice! For ordering codes and technical informa-
tion regarding high-response valves with integrated 
digital axis controller and additional bus profi les, please 
refer to:
• Data sheet 29191: CANopen, Profi bus DP V0/V1
• Data sheet 29291: Profi bus DP/V2 (PROFIdrive profi le)

  Important notice! Control spool versions that have 
been approved for the safety function:
• C
• C1
• C3
• C4
• C5
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Symbols

�, C
�

�

4 

7

C
Linear P: Inflection 60 %

[qn = 15.25 l/min]
P: Inflection 40 %

[qn = 40 l/min]

C3, C5

C4, C1

V

V V

C3, C4

C

V

C C3, C5, C4, C1

Standard = 1:1, from qn = 40 l//min also 2:1

�, C
�

�

4 

7

C
Linear P: Inflection 40 %

C3, C5

C4, C1

V

V

C3, C4

C

V

C C3, C5, C4, C1
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Design
The high-response valve with IAC-Multi-Ethernet electronics 
mainly consists of:

 ▶ Direct operated high-response valve (1) with control 
spool and bushing in servo quality 

 ▶ Integrated digital axis controller (2) with:
 – Analog/digital interface (XH2)
 – Ethernet interfaces (X7E1, X7E2)
 – Analog sensor interfaces (X2M1, X2M2)
 – Digital sensor interface (X8M)

Function, section

High-response valve with integrated axis controller, ana-
log interfaces (X2M1, X2M2), digital interfaces (XH2, 
X8M) and Ethernet interfaces (X7E1, X7E2)

:�!�
:�6�

:�6�

:)�

�

�

�

:�!�

:-6
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Function, section

Functional description

The IAC-Multi-Ethernet valve (Integrated Axis Controller 
based on high-response valves) is a digital high-response 
valve with integrated axis controller and the following 
functionalities:

 ▶ Position control
 ▶ Pressure control
 ▶ Force control
 ▶ Override control (position/pressure)

This enables, amongst others, the following operating modes:
 ▶ Valve direct control
 ▶ Drive-controlled position control
 ▶ Drive-controlled positioning
 ▶ Positioning block operation

 ▶ The command values are specifi ed via the Ethernet 
interface (X7E1 or X7E2) or, alternatively, via the analog/
digital interface (XH2)

 ▶ The feedback information of the actual value signals to 
the superior control system is provided optionally either 
via the Ethernet interface (X7E1 or X7E2) or the analog/
digital interface (XH2)

 ▶ The control parameters are set via the Ethernet interface 
(X7E1 or X7E2)

Monitoring

The digital control electronics enables comprehensive 
monitoring functions/fault detection including:

 ▶ Undervoltage
 ▶ Communication error
 ▶ Cable break for analog sensor inputs and digital position 

measurement system
 ▶ Short-circuit monitoring for analog/digital outputs
 ▶ Monitoring of the microcontroller (watchdog)
 ▶ Temperature of the integrated electronics

IndraWorks PC program

To implement the project planning task and to parameterize 
the IAC-Multi-Ethernet valves, the user may use the Indra-
Works engineering tool (see accessories).

 ▶ Project planning 
 ▶ Parameterization
 ▶ Commissioning
 ▶ Diagnosis
 ▶ Comfortable management of all data on a PC
 ▶ PC operating systems: Windows XP (SP3), Windows 7

Safety function
The integrated control electronics of the valve enables the 
additional switch-off of a channel according to EN 13849-1 
in the direction "P" to "A" (depending on the application, 
the fail-safe position must be adhered to). 
For this purpose, a suitable control system must be 
provided to perform the plausibility check between the 
direction-dependent valve signals "enable input" and 
"enable acknowledgement" (signal fed back by the valve). 
It is not possible to switch off direction "P" to "B" in 
a safety-relevant manner according to EN 13849-1 
(depending on valve type).
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Technical data 
(for applications outside these parameters, please consult us!)

1) The cleanliness classes specified for the components must be 
adhered to in hydraulic systems. Effective filtration prevents faults 
and at the same time increases the life cycle of the components.

 For the selection of the filters, see www.boschrexroth.com/filter.

general Size 6 Size 10
Design Spool valve, direct operated, with steel sleeve, 

Operation Proportional solenoid with position control, OBE

Type of connection Plate connection, porting pattern according to ISO 4401

Installation position Any

Ambient temperature range °C –20 … +60

Storage temperature range °C –10 … +50

Sine test according to DIN EN 60068-2-6 10...2000 Hz / maximum of 10 g / 10 cycles / 3 axis

Random test according to DIN EN 60068-2-64 20...2000 Hz / 10 gRMS / 30 g peak / 30 min / 3 axis

Transport shock according to DIN EN 60068-2-27 15 g / 11 ms / 3 axis

Weight kg 3.2 7.2

Maximum relative humidity (non-condensing) % 97

hydraulic
Hydraulic fluid See table page 8

Viscosity range – recommended mm2/s 20 … 100

– maximum admissible mm2/s 10 … 800

Hydraulic fluid temperature range °C –20 … +60

Maximum admissible degree of contamination of the hydraulic fluid 
Cleanliness class according to ISO 4406 (c)

Class 18/16/13 1)

Direction of flow According to symbol

hydraulic, size 6
Rated flow at Δp = 35 bar per edge 2) l/min 2 4 12 15 24/25 40

Maximum operating pressure – Ports A, B, P bar 315

– Port T bar 250

Limitation of use with 
regard to the transition 
to failsafe

– Spool symbols C3, C5 bar 315 315 315 315 315 160

– Spool symbols C1, C4 bar 315 315 315 280 250 100

Zero flow at 100 bar – Linear characteristic curve L cm3/min < 150 < 180 < 300 - < 500 < 900

– Inflected characteristic curve P cm3/min - - - < 180 < 300 < 450

hydraulic, size 10
rated flow at Δp = 35 bar per edge 2) l/min 50

(1:1)
50

(2:1)
100
(1:1)

100
(2:1)

Maximum operating pressure – Ports A, B, P bar 315

– Port T bar 250

Limitation of use with 
regard to the transition 
to failsafe

– Spool symbols C3, C5 bar 315 315 160 160

– Spool symbols C1, C4 bar 250 250 100 100

Zero flow at 100 bar – Linear characteristic curve L cm3/min < 1200 < 1200 < 1500 < 1500

– Inflected characteristic curve P cm3/min < 600 < 500 < 600 < 600

2) Flow with different Δp: 
 qx = qrated · Δpx

35
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Technical data 
(for applications outside these parameters, please consult us!)

electrical, integrated electronics (OBE)
Relative duty cycle % 100 (continuous operation)

Protection class according to EN 60529 IP 65 with mounted and locked plug-in connectors

Supply voltage 1) – Nominal voltage VDC 24

– Lower limit value VDC 18

– Upper limit value VDC 36

– Maximum admissible residual ripple Vpp 2.5 (Comply with absolute supply voltage limit values!)

Power consumption – Size 6 W Maximum of 40

– Size 10 W Maximum of 60

AD/DA resolution – Analog inputs 12 bit

– Analog output 10 bit

Protective earthing conductor and screening See pin assignment (CE-compliant installation) 

Required fuse protection, external A 4, time-lag

Adjustment Calibrated at plant, see valve characteristic curve

Conformity CE according to EMC Directive 2004/108/EC
tested according to EN 61000-6-2 and EN 61000-6-3

1) Supply voltage is used directly for sensor connections X2M1, X2M2 and 
X8M (no internal voltage limitation)

Hydraulic fl uid Classifi cation Suitable sealing materials Standards
Mineral oils and related hydrocarbons HL, HLP, HLPD, HVLP, HVLPD NBR, FKM DIN 51524

Bio-degradable – insoluble in water HETG NBR, FKM VDMA 24568

HEES FKM

– soluble in water HEPG FKM VDMA 24568

Flame-resistant – water-free HFDU, HFDR FKM ISO 12922

– containing water HFC NBR ISO 12922

 Important information on hydraulic fl uids!
 ▶ For more information and data on the use of other hydraulic fluids, 
refer to data sheet 90220 or contact us!

 ▶ There may be limitations regarding the technical valve data (tem-
perature, pressure range, life cycle, maintenance intervals, etc.)!

 ▶ The flash point of the hydraulic fluid used must be 40 K higher 
than the maximum solenoid surface temperature.

 ▶ Flame-resistant – containing water: Maximum pressure differen-
tial per control edge 50 bar. Pressure pre-loading at the tank 
port > 20 % of the pressure differential; otherwise, increased 
cavitation. The pressure peaks should not exceed the maximum 
operating pressures!

 – If HFDU is used, data sheet 90222 must be complied with!

static/dynamic
Hysteresis % ≤ 0.2

Manufacturing tolerance qmax % < 10

Actuating time for signal step 0 … 100 % ms ≤ 10 25

Temperature drift Zero shift < 1 % with Δ  = 40 °C

Zero compensation Ex factory ±1 %
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Representation of the axis controller in the system network

Control system

Control system integrated into valve

Sercos
EtherCAT
EtherNet/IP
PROFINET RT

Position, force, override control

BUS IN
BUS OUT

Voltage supply of 
analog/digital I/O

SI interface

Position
SSI/EnDat 2.2/1 Vss

Pressure, piston side
4 ... 20 mA/0-10 V

Pressure, ring side
4 ... 20 mA/0-10 V

Pressure 
sensor

Pressure 
sensor

HMI
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Block diagram/controller function block

 !
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:�!�

:-6

:�6�

:)�

�
,

C
�

�
7

C
4

 
24 V supply

Enable input

Enable acknowledgement

Not assigned

Not assigned

GND

Protective earthing conductor

Routing

Input 1 (configurable)

Input 2 (configurable)

Reference for inputs

Output (configurable)

Bus interface

Command 
value 

generator

Actual value 
processing

Force 
controller

Position 
controller

Override
control

Control output 
adjustment

Sercos
Profi net
EtherNet/IP
EtherCAT

&

Position 
evaluation

PIDValve controller

Output stage

1: Valve active
0: P→A safely switched off

1: P→A, safely switched off
0: Valve active

Pressure 
sensor 1

digital

Key:
Optional connection

Fp,S

Fp,I

XS

XI

Xp

XS

X0

Detailed description of the safety function:
After the signal at the enable input has been removed, 
the output stage, and thus the solenoid of the valve, are 
internally separated from the available supply voltage. 
The enable acknowlegement will only be activated after 
the safe valve control spool position has been achieved.

For a more detailed description of the safety function, 
please refer to the 29391-B operating instructions 
as well.

Pressure 
sensor 2

Position sensor
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Electrical connections, assignment

Pin Core 
marking 1)

Interface D6 assignment

1 1 24 V DC supply voltage

2 2 GND

3 3 Enable input, output stage 24 V DC

4 4 Command value 1(4 ...20 mA/±10 V) 2)

5 5 Reference for command values

6 6 Actual value (4 ...20 mA/±10 V) 2, 3)

7 7 Command value 2(4 ...20 mA/±10 V) 2)

8 8 Enable acknowledgement, output stage 24 V DC

9 9 Not assigned

10 10 Not assigned

11 11 Switching output 24 V (error signal or power switching signal) max 1.5 A

PE green-yellow Protective earthing conductor (connected directly to metal housing)

Connector pin assignment XH2, 11-pole + PE according to EN 175201-804

XH2

Connector pin assignment for Ethernet interface "X7E1" and "X7E2" (coding D), M12, 4-pole, socket

Pin Assignment
1 TxD +

2 RxD +

3 TxD –

4 RxD –

5 Not assigned

1) Core marking of the connection lines for mating connector with 
cable set (see accessories)

2) Selection via commissioning software
3) For diagnostic purposes, precise actual value response via 

Ethernet interface

�

�

�
� �

%

�

-

��
��

�

�

�

�

�

X7E1

Analog confi gurable sensor interfaces, connections "X2M1", "X2M2" (coding A), M12, 5-pole, socket

X2M1Pin Assignment
1 +24 V voltage output (sensor supply) 1)

2 Sensor signal input current (4 ... 20 mA) 2)

3 GND

4 Sensor signal input voltage (0 ... 10 V) 2)

5 Negative diff erential amplifi er input to pin 4 (optional)

1) Maximum load capacity 50 mA, voltage output same as voltage 
supply connected to input XH2!

2) Only one signal input per interface, configurable

�

�

�

� �
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�
�
�
�
�
%

<!�J

Electrical connections, assignment

Pin SSI pin assignment 1) EnDat 2.2 pin assignment 1)2) 1Vpp pin assignment

1 GND GND GND

2 +24 V +5 V +5 V

3 Data + Data + A +

4 Data – Data – A –

5 GND GND B +

6 Clock – Clock – B –

7 Clock + Clock + R +

8 +24 V +5 V R –

Digital sensor interface SSI, EnDat 2.2 or 1 Vpp measurement system "X8M", M12, 8-pole, socket

X8M

�

�

%

�

-� �

�

1) Pins 2, 8 and 1, 5 each with same assignment
2) Supported resolution ≥ 10 nm

 Notice!
 ▶ Maximum load capacity at pin 2 (encoder supply):

 50 mA (SSI), 250 mA (EnDat 2.2, 1 Vpp)

 ▶ We recommend connecting the screens on both sides over the 
metallic housings of the plug-in connectors. 
Using connector pins will affect the shielding effect! Internal 
screens are not required.

LED displays

LED Interface Sercos EtherNET/IP EtherCAT PROFINET

1 X7E1 Activity Activity Not used Activity

2 Link Link Link/activity Link

3 Electronics 
module

S Network status Network status Network status

4 Module status Module status Module status Module status

5 X7E2 Activity Activity Not used Activity

6 Link Link Link/activity Link

Displays of the Status LEDs

Module status LED
(LED 4)

Display status

Off No voltage supply

Green-red, flashing Self-test

Green, flashing Standby

Green Operation

Red, flashing Warning

Red Error

Network status LED
(LED 3)

Display status

Off No voltage supply

Green Operation

 Notice!
 ▶ LEDs 1, 2, 5 and 6 refer to interfaces "X7E1" and "X7E2"

 – Link: Cable plugged in, connection established (permanently lit)
 – Activity: Data sent/received (flashing)

 ▶ Module status LEDs 3 and 4 refer to the electronics module
 ▶ For a detailed description of the diagnosis LEDs, please refer 

to the functional description Rexroth HydraulicDrive HDS-xx.
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Characteristic curves size 6
(measured with HLP46, oil = 40 ±5 °C)

Pressure amplification

Command 
value [%]

ΔpA→B [%pp]
���

%�

��

�	��

��

-�

����

�	-�

�	%�

����������� �
���

Command 
value [%]

ΔpA→B [%pp]

Bode diagram

 [dB]A
B
―

f [Hz]
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���
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Amplitude

Phase

φ [°]
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Characteristic curves size 6
(measured with HLP46, oil = 40 ±5 °C)

Flow/signal function

Command 
value [%]

q [%]

L: Linear

���
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�	��
���
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 5�

q [%]

Command 
value [%]

qvA : qvB = 1:1

qvA : qvB = 2:1

P: Inflection 60 % P: Inflection 40 %

���

��

��
%�
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�	%�
�	��
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�	-�

����� �� %� -�Command 
value [%]

q [%]

q [%]

Command 
value [%]
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Command 
value [%]

q [%]

q [%]

Command 
value [%]

qvA : qvB = 1:1

qvA : qvB = 2:1

�
�

4 

7

C

�
�

4 

7

C

Zero flow at 100 bar P→A 50 cm3/min

P→B 70 cm3/min

Flow at Δp = 35 bar A→T 10 ... 20 l/min 

B→T 7 ... 20 l/min 

Zero flow at 100 bar P→A 50 cm3/min

P→B 70 cm3/min

A→T 70 cm3/min

B→T 50 cm3/min

Fail-safe p =     0 bar  =>   7 ms Enable "off" or internal shut-off if an error has occurred

p = 100 bar  => 10 ms UB ≤ 18 V or I ≤ 2 mA (with 4 ... 20 mA signal, cable break detection: 

Current threshold configurable)

Fail-safe position
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Characteristic curves size 10
(measured with HLP46, oil = 40 ±5 °C)

Pressure amplification

Command 
value [%]

ΔpA→B [%pp]
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Command 
value [%]

ΔpA→B [%pp]

Bode diagram

 [dB]A
B
―

f [Hz]
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φ [°]
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Characteristic curves size 10
(measured with HLP46, oil = 40 ±5 °C)

Flow/signal function

Command 
value [%]

q [%]

L: Linear 1:1

q [%]

Command 
value [%]

P: Inflection 40 % 1:1 P: Inflection 40 % 2:1

Command 
value [%]

q [%]

q [%]

Command 
value [%] Command 

value [%]

q [%]

q [%]

Command 
value [%]

qvA : qvB = 1:1

qvA : qvB = 2:1

�
�

4 

7

C

�
�

4 

7

C

Zero flow at 100 bar P→A 50 cm3/min

P→B 70 cm3/min

Flow at Δp = 35 bar A→T 10 ... 20 l/min 

qn = 50/100 l/min B→T 7 ... 20 l/min 

Zero flow at 100 bar P→A 50 cm3/min

P→B 70 cm3/min

A→T 70 cm3/min

B→T 50 cm3/min

Fail-safe p =     0 bar  => 12 ms Enable "off" or internal shut-off if an error has occurred

p = 100 bar  => 16 ms UB ≤ 18 V or I ≤ 2 mA (with 4 ... 20 mA signal, cable break detection: 

Current threshold configurable)

Fail-safe position

L: Linear 2:1

Command 
value [%]

q [%]

q [%]

Command 
value [%]

qvA : qvB = 1:1

qvA : qvB = 2:1
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Dimensions, size 6 (dimensions in mm)

1 Valve housing
2 Control solenoid with position transducer
3 Identical seal rings, 9.25 x 1.78, for ports A, B, P, T
4 Integrated digital control electronics
5 Name plate
6 Machined valve contact surface, porting pattern according 

to ISO 4401-03-02-0-05
7 Space required for removing the mating connectors

Valve mounting screws (separate order)
4 hexagon socket head cap screws, metric,
ISO 4762 - M5 x 30 - 10.9-N67F 821 70
Tightening torque MA = 6 + 2 Nm 
Material no. 2910151166

 

��

�

���� ����
%��� ���

���
+,&���

+,&�% ������

./012�3

./012�3�� ��
��

� ���

�

-�
�

��

��

����

��

�

4

 �7

%-��

�-

%

� � �

��
��

�%
�

��

Required surface quality of 
the valve contact surface

����'���

.R@,0		�

Notice!
The dimensions are nominal dimensions and subject 
to tolerances.
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Dimensions, size 10 (dimensions in mm)

Required surface quality of 
the valve contact surface

����'���

.R@,0		�

1 Valve housing
2 Control solenoid with position transducer
3 Identical seal rings, 12.0 x 2, for ports A, B, P, T, T1
4 Integrated digital control electronics
5 Name plate
6 Machined valve contact surface, porting pattern according 

to ISO 4401-05-04-0-05
Deviating from the standard:
Port T1 is additionally available

7 Space required for removing the mating connectors

Valve mounting screws (separate order)
4 hexagon socket head cap screws, metric,
ISO 4762 - M6 x 40 - 10.9-N67F 821 70
Tightening torque MA = 11 + 3 Nm 
Material no. 2910151209
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Notice!
The dimensions are nominal dimensions and subject 
to tolerances.
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Accessories for parameterization (not included in scope of delivery)

For parameterization
via PC, the following is required:

1  Commissioning software IndraWorks
Indraworks D
Indraworks DS, download from www.boschrexroth.com/IAC

2  Connection cable, 3 m Shielded, M12 on RJ45, length can be freely chosen 
Mat. no. R911172135, type designation to be specified additionally 
RKB0044/xxx.x (length in meters)
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Bosch Rexroth AG, RE 29391, edition: 2013-03

Accessories, port XH2 (not included in the scope of delivery)

Mating connector for XH2 Design Material number

Mating connector according to 
DIN EN 175201-804 
(12-pole, metal design)

Mating connector (assembly kit) for cable diameters of 
12-15 mm

R901268000

Mating connector with 5 m cable, 12 x 0.75 mm2 with 
cable shield, assembled

R901272854

Mating connector with 20 m cable, 12 x 0.75 mm2 with 
cable shield, assembled

R901272852
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Accessories, sensor connections X2M1 and X2M2 (not included in the scope of delivery)

Cable set for X2M1, X2M2
(Analog sensors)

Design Material number

Cable set for connecting Bosch Rexroth pres-
sure sensors HM20, shielded, 5-pole, A coding, 
PUR/PVC, straight connector M12, on straight 
socket M12, line cross-section 0.34 mm2

Length 1.0 m R901111712

Length 2.0 m R901111713

Accessories, sensor connection X8M (not included in the scope of delivery)

Cable set for X8M (SSI, 1Vss only) 1) Design Material number

Shielded, 8-pole, A coding, straight connector 
M12, on free line end, line cross-section 0.25 
mm2

Length 10.0 m R913002642

1) Recommendation: If an EnDat 2.2 sensor is used, please refer to 
the sensor manufacturer Heidenhain with respect to a cable set.
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Accessories, Ethernet connections X7E1 and X7E2 (not included in the scope of delivery)

Cable set for X7E1, X7E2 
(Ethernet interface)

Design Material number

Cable set, shielded, 4-pole, D coding, straight 
connector M12, on straight connector M12, 
line cross-section 0.25 mm2

Length xx.x m R911172111
(type designation RKB0040/xx.x 
to be specified additionally)

Cable set, shielded, 4-pole, straight connec-
tor M12, on straight connector RJ45, line 
cross-section 0.25 mm2

Length xx.x m R911172135
(type designation RKB0044/xx.x 
to be specified additionally)

Miscellaneous accessories (not included in scope of delivery)

Protective cap Design Material number

Protective cap M12 R901075563
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Bosch Rexroth AG, RE 29391, edition: 2013-03
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Project planning/maintenance instructions/additional information

Commissioning software and documentation on the internet: www.boschrexroth.com/IAC

Maintenance instructions:
 ▶ The devices have been tested in the plant and are supplied with default settings.
 ▶ Only complete units can be repaired. Repaired devices are returned with default settings. User-specifi c settings will not 

be applied. The machine end-user will have to retransfer the corresponding user parameters.

Notes:
 ▶ The supply voltage must be permanently connected, as otherwise bus communication is not possible.
 ▶ If electromagnetic interference is to be anticipated, suitable measures must be taken to ensure the function (depending 

on the application, e.g. shielding, fi ltration)!

Product documentation for IAC-Multi-Ethernet
 ▶ Data sheet 29391 (this data sheet)
 ▶ Operating instructions 29391-B
 ▶ CE declaration of conformity (available from Bosch Rexroth upon request)
 ▶ Operation of IAC-Multi-Ethernet electronics (xx: Software version):

 – Functional description Rexroth HydraulicDrive HDS-xx
 – Parameter description Rexroth HydraulicDrive HDS-xx
 – Diagnosis description Rexroth HydraulicDrive HDS-xx

 ▶ General information on the maintenance and commissioning of hydraulic components 07800/07900
 ▶ General operating instructions: Hydraulic valves for industrial applications 07600-B

Product family
 ▶ 4-way analog valve, direct operated, sizes 6 and 10, with integrated electronics (see data sheets 29035 and 29037)
 ▶ 4-way bus valve, direct operated, sizes 6 and 10, in CANopen or Profibus version (see data sheet 29191)
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1/10Digital Controller for electro-

hydraulic Injection Molding Machines

Type VT-HACD-DPQ

Component series 2X

RE 30146/08.07
Replaces: 02.06

Table of contents

Contents Page

Features 1 and 2

Ordering code 2

Functional description: Overview 2

Functional description: Injection control  3 and 4

Block circuit diagram 5

Technical data  6 and 7

Pin assignment of male connector 7

Pin assignment of D-sub socket on the front panel 7

Unit dimensions 8

Engineering / maintenance notes / supplementary information 9

– Actual value acquisition possible by means of SSI encoder, 

incremental or analogue position measuring system

– Free configuration for valve spool

– Loop tuning with ramps

– Jog mode

– Separate menus for Injection, “Pack and Hold“ and Back Pres-

sure

–  Pressure transfer by:

 – Position

 – Cavity pressure

 – Hydraulic pressure activated by position

 – Discrete input

– Enable input and OK output

– ±10 V reference voltage output

– Front display with keys for displaying and changing parameters 

as well as for diagnosis purposes

– RS232 serial interface

– Up to 32 control electronics for parameterization and diagnosis 

can be interconnected via local bus

– Internal or analogue profile

– I/O configuration

H7387_d

Features
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2/10 Bosch Rexroth AG Hydraulics VT-HACD-DPQ    RE 30146/08.07

Ordering code

Digital controller card  

Component series 20 to 29 = 2X

(20 to 29: unchanged installation and connection dimensions)

Basic unit = V0

0 = Without valve output stage

0 = Without bus interfacing

C =  CANopen

D = DeviceNet

1 = With display

VT-HACD-DPQ 1 2X V0 1 0

Functional description: Overview

Overview

The VT-HACD-DPQ is a digital controller card. It optimizes the 

control of a hydraulic injection axis.

– Injection velocity profiles are controlled completely by use of 

closed loop position control. An advanced position com-

mand profile is calculated automatically based on the opera-

tor input velocity profile.

– Because the VT-HACD-DPQ is a position control device 

it requires a position feedback transducer. Both, analogue 

(0...10 V; ±10 V; 0...20 mA; 4...20 mA) and digital types 

(SSI, INCR) are supported by the VT-HACD-DPQ.

– The VT-HACD-DPQ includes injection force-limiting control 

that can be configured to work with 1 or 2 pressure trans-

ducers or a load cell.

– The injection velocity and pressure profiles may be controlled 

with one proportional directional hydraulic valve or separate 

valves for flow and pressure.

– Motion profile command values are normally transferred into 

the VT-HACD-DPQ from a PLC (analogue). The profiles 

may also be entered into the card using the Bosch Rexroth 

BODAC software.

Function

The VT-HACD-DPQ is a complete hydraulic injection axis con-

trol solution. An injection profile is created from parameters 

that are entered by the machine operator. All injection cylinder 

process parameters are then stored on the card. Parameter 

changes may be individually loaded into the VT-HACD-DPQ, or 

the entire profile loaded at one time. The VT-HACD-DPQ main-

tains the last saved profile in a non-volatile flash memory. A sin-

gle injection profile is stored on the card. A discrete input (en-

able) is required to enable the VT-HACD-DPQ .

Required accessories:

– PC program BODAC: Ordering code of the CD: 

SYS-HACD-BODAC-01 (R900777335) or free download on 

the Internet at www.boschrexroth.com/hacd

– Interface cable:  Cable set VT-HACD-1X/03.0/ 

HACD-PC (R900776897) or commercial 1:1 cable

– USB adapter optionally available 

VT-ZKO-USB/S-1-1X/V0/0 

Suitable card holders:

– 19“ rack types VT 19101, VT 19102, VT 19103 and VT 19110 

(see RE 29768)

– Enclosed card holder type VT 12302 (see RE 30103) 

(standard), mat. no. R900784153

– Open card holder type VT 3002-2X/64G (see RE 29928), 

mat. no. R900991843 (for installation in control cabinet 

only!)

– Connection adapter VT10812-2X/64G (see RE 30105), 

mat. no. R900713826

Suitable power supply unit

– Compact power supply unit type VT-NE30, see RE 29929

Standard types Material number

VT-HACD-DPQ-1-2X/V0/1-0-0 R901054664

VT-HACD-DPQ-1-2X/V0/1-C-0 R901119884
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Functional description: Injection control

Mould fill profile

A velocity profile of up to ten steps is provided to fill the mould 

cavity. 

A maximum pressure/force limit may be set for each profile 

step. The injection cylinder is traversed under closed loop con-

trol on the basis of the velocity profile (closed-loop position 

control).

At the start of inject forward the internal position command 

value is set equal to the current cylinder position feedback and 

then ramped forward at a rate of movement corresponding to 

the velocity command in the current profile step. The steps 

are followed in subsequent order. Each step in the profile is 

initiated when the internal position command value has been 

reached. Repeatability of the profile is determined by adjusting 

the proportional gain as high as possible so the injection cylin-

der closely follows the internal position command value under 

varying load conditions. This type of system is used because it 

is relatively unaffected by changes in plastic material properties 

or temperature. Because the position control loop is a ramp of 

position command value over time, the change of velocity be-

tween the profile steps is seamless and does not require any 

extra ramp adjustments.

Transfer to Hold Pressure

The VT-HACD-DPQ begins the “hold pressure” profile when 

any of the predetermined transfer criteria are achieved. Trans-

fer criteria available in the stored profile are hydraulic pressure, 

cylinder position, and mould cavity pressure or digital input 3 

(DI3). All of the transfer criteria are continuously monitored, 

so any criteria not used must be set to a value that will not 

be reached during the mould fill velocity profile. The hydraulic 

pressure command value is enabled only if the injection cylin-

der position is less than the hydraulic transfer position param-

eter. 

This allows the initial acceleration pressure to be higher than 

the transfer pressure without triggering the hold pressure pro-

file. The machine control may also initiate the transfer on the  

basis of a digital input (DI3). 

The completion of the process is signalled to the machine con-

trol via digital input DO1.

Hold Pressure Profile

A pressure profile up to five steps long is available for pack 

and hold. Once the hold profile is initiated, the VT-HACD-DPQ 

changes mode into closed-loop pressure/force control with su-

perimposed open loop velocity control. Any remaining steps in 

the velocity profile are ignored. In each step the pack and hold 

profile, pressure (force), time, and velocity limit can be adjust-

ed. 

Step 1 in the profile is started at the time of transfer. Each sub-

sequent step in the pack and hold profile is initiated when the 

previous step timer is finished. 

The velocity limit in step 1 of the pack and hold profile is typi-

cally used to prevent the injection cylinder from lunging forward 

to build up pressure/force when transfer by position is used. 

This also allows the DPQ to react faster when transfer by hy-

draulic mould cavity pressure is initiated, by closing down the 

flow control valve to a smaller opening within 2 msec of trans-

fer, preventing pressure/force overshoots. The velocity limit 

in the subsequent pack and hold profile steps is typically set 

higher so it does not limit the dynamic response of the pres-

sure/force control loop.

Pre-Decompress

After the last timer is completed in the hold pressure profile, 

the VT-HACD-DPQ automatically decompresses the screw. 

Pre-decompress is active if the pre-decompress position pa-

rameter is greater than the actual injection cylinder position 

at the end of the pressure hold profile. The pre-decompress 

velocity parameter is an open loop valve command. Pre-de-

compression is complete once the injection cylinder position 

is equal to or greater than the pre-decompress position pa-

rameter. At the end of pre-decompression the VT-HACD-DPQ 

raises a signal to the machine control that decompress is com-

plete. The valve outputs are set to 0V at the end of pre-decom-

pression.

Back pressure

To begin recovery the machine control raises the recovery dis-

crete input DI. The VT-HACD-DPQ then controls the injection 

unit recovery based on the position, velocity, and pressure pa-

rameters in a 3-step recovery profile. 

Back pressure is closed-loop controlled with an open loop ve-

locity limit. The next step in the recovery profile is triggered by 

the increasing injection cylinder position as recovery contin-

ues. When applied to a single injection valve hydraulic circuit 

the velocity parameter for each back pressure step is set as a 

forward valve opening limit. When applied to a hydraulic circuit 

which uses a separate back pressure proportional relief valve 

the velocity parameter can be set to whatever valve command 

is necessary for the injection directional proportional valve, for 

example screw motor speed on some hydraulic systems.

Screw recovery mode is complete when the injection cylinder 

position is equal to or greater than the shot size parameter. The 

VT-HACD-DPQ signals to the machine control when shot size 

is reached. Back pressure control will be maintained until post 

decompress begins.

Post Decompress

When the post decompress discrete input (DI6) is raised by 

the machine control, the post decompress mode is started, if 

the injection cylinder position is equal to or greater than the 

shot size. The post decompress velocity parameter is an open 

loop valve command.

Post decompression is complete when the injection cylin-

der position is equal to or greater than the post decompress 

position parameter. When the post decompress position is 

reached, the  VT-HACD-DPQ sets the valve outputs to 0V and 

signals this to the machine control.
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4/10 Bosch Rexroth AG Hydraulics VT-HACD-DPQ    RE 30146/08.07

Functional description: Injection control (continued)

Injection configuration options

The VT-HACD-DPQ can be applied in one of two injection con-

figurations that depend on the hydraulic system.

1. Preferred configuration: closed-loop velocity profile and 

pressure control using one proportional injection valve and 

one analogue valve output. This type of system will control 

the injection velocity profile, pressure profile, back pres-

sure, and screw decompress using a single proportional 

directional valve. The available dynamic response with this 

type of system is much better than with systems that use 

separate valves for flow and pressure control, which means 

that closed loop tuning can be adjusted for faster and more 

precise control.

2. Closed-loop velocity profile, and either closed or open-loop 

pressure control using one proportional directional or flow 

control valve for the velocity profile and one proportional 

pressure control valve for injection pressure control. There 

are two analogue valve outputs available for this configura-

tion. This configuration does not require as high dynamic 

response from the proportional flow control valve as the 

single valve configuration. Overall system control will not be 

as dynamic or repeatable due to limitations of separating 

flow and pressure functions into multiple valves, and inherent 

dynamic limitations of proportional pressure control valves.

Additionally, the VT-HACD-DPQ may be configured so that the 

second valve output is controlled directly by a machine control 

instead of the internal pressure profile.

Applications

The VT-HACD-DPQ is configured to control injection moulding 

type applications, and all parameters are labelled to be recog-

nizable in injection moulding applications. There are, howev-

er, many other applications that could benefit from the control 

quality afforded by the VT-HACD-DPQ.

– Transfer moulding

– Extrusion

– Broaching

– Rubber moulding

– Accumulator head blow moulding

Front panel operation

The front display is used in conjunction with the 4 push-buttons 

to display and change operator parameters.

Access is given to the following operator parameters:

– Mould fill profile

– Transfer parameters

– Hold pressure profile

– Recovery profile

– Decompress parameters

For safety reasons, set-up and configuration parameters are 

not accessible through the front panel.

Fault messages will be displayed when a fault occurs.

PC program BODAC

The PC program BODAC is used for the configuration, param-

eterisation and diagnosis of the VT-HACD-DPQ via a serial in-

terface (RS 232). Up to 32 control electronics can be intercon-

nected via the local bus. Each control electronics is assigned 

a bus address by means of  BODAC. Re-plugging of the se-

rial interface cable is not required. For further information, see 

RE 30146-01-B.
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage U
O

24 VDC 

Operating range:

– Upper limit value u
O

(t)
max

35 V

– Lower limit value u
O

(t)
min

21 V

Current consumption I
max

150 mA

Fuse I
S

4 A slow-blowing

Digital inputs Signal log 0 = 0 to 5 V

log 1 = 16 V to U
O

Digital outputs Signal log 0 = 0 to 5 V

log 1 = 16 V to U
O

I
max

 = 30 mA

Analogue inputs AI1…AI6

 Configuration as voltage input

  Range U 0 to 10 V or ±10 V (configurable)

  Input resistance R
i

100 k , > 10 M  for input AI 1

  Resolution 5 mV for range ±10 V, 2.5 mV for range 0...10 V

  Non-linearity < 10 mV

Configuration as current input

  Range I 0...20 mA or 4...20 mA (configurable)

  Input resistance R
i

100 

  Current loss 0.15 % (at 500  between pin AI x– and 0 V)

  Resolution I 5 μA

Analogue outputs

 AO1 configuration as voltage output

  Output voltage U 0...10 V or ±10 V (configurable)

  Output current I
max

10 mA

  Load R
Lmin

1 k

  Resolution 1.25 mV (14 bit)

  Residual ripple content ±15 mV (without noise)

 AO1 configuration as current output

  Output current U 0...20 mA or 4...20 mA (configurable)

  Load R
max

500 

  Resolution 1.25 μA

  Residual ripple content ±15 μA (without noise)

 AO2 / AO3

  Output voltage U ±10 V

  Output current I
max

10 mA

  Load R
Lmin

1 k

  Resolution 10 mV (11 bit)

  Residual ripple content ±25 mV (without noise)

Reference voltage U ±10 V

I
max

30 mA

Residual ripple content < 20 mV

Scanning rate t 2 ms

Serial interface RS232 (front panel), D-Sub socket

Type of connection 64-pin male connector, DIN 41612, form G

Local bus, distance to the farthest station l Max. 280 m cable length
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Card dimensions Euro-card 100 x 160 mm, DIN 41494

Front panel dimensions:

– Height 3 HE (128.4 mm)

– Width soldering side 1 TE (5.08 mm)

– Width component side 7 TE

Permissible operating temperature range 0 to 50 °C

Storage temperature range –20 to +70 °C

Weight m 0.2 kg

Technical data (continued)

Pin assignment of male connector

PIN Row z Row b Row d Row f

2 n.c. AI3+: Cavity pressure 1) DI1: Back pressure DO7: Pressure

4 n.c. AI3–: Cavity pressure 1) DI2: Auto SSI clock+

6 n.c. AI2+: Pressure FB 1 1) DI3: Start hold pressure SSI clock–

8 n.c. AI2–: Pressure FB 1 1) DI4: Injection/jog+ SSI data+; Inc. Ua1

10 n.c. AI1+: Pressure command 1)  3) DI5: Incremental Home SSI data–; Inc. /Ua1

12 Shield AI1–: Pressure command 1)  3) DI6: Post Decomp./jog– Inc. Ua2

14 n.c. AI4+: Act. pressure FB 2 1) DI7: Analogue injection /Inc. Ua2

16 n.c. AI4–: Act. pressure FB 2 1) DI8: Analogue comm. value Inc. Ua0

18 n.c. AI5+: Analogue cyl. position 1) Enable /Inc. Ua0

20 System ground AI5–: Analogue cyl. position 1) DO1: Actual velocity profile n.c.

22 DO3: Back Presuure AI6+: Velocity command 1) Card OK. n.c.

24 DO4: Inject Forward AI6–: Velocity command 1) Data+: Local bus n.c.

26 DO5: Decom. Achieved AO3: Valve output DO2: Signal fault n.c.

28 DO6: At Shot Size Analogue GND Data–: Local bus CAN Gnd

30 UB: +24 V –10 V AO1: Valve output 1 2) CAN L

32 LO: 0 V 10 V AO2: Valve output 2 CAN H

1) The inputs can be set to 0...10 V, ±10 V or 4...20 mA by 

means of software.

2) Output AO 1 can be set to 0...10 V, ±10 V or 4...20 mA by 

means of software.

3) This input has an input resistance of  R
i
 > 10 M

n.c. ... not assigned in the basic version, but reserved for exten-

sions.

 

Pin assignment of D-sub socket on the front panel

GND

Send data (RS232)

Receive data (RS232)
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Unit dimensions (dimensions in mm)
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Engineering / maintenance notes / supplementary information

– Use low-capacitance cables. Whenever possible, establish cable connections without intermediate terminals.

– The arrangement of electromagnetic sources of interference (e.g. frequency converter) in the direct vicinity of the closed-loop 

control electronics is not permitted.

– Do not lay power cables in the direct vicinity of the controller card.

– Do not lay cables of the control electronics in the direct vicinity of power cables.

– Lay sensor cables separately.

– The distance to aerial lines, radio sources and radar equipment must be at least 1 metre.

– Engineer the system so that when the differential inputs are used, both inputs are always activated or deactivated simultaneously.

– Use relays with gold-plated contacts for passing on command values (small voltages, small currents).

– Always shield command value and actual value cables. Connect the shield to “shield“ on the card side and leave the other end 

open, otherwise, there is a risk of earth loops.

– Use highly flexible CU conductors (min 2.5 mm2) for connecting the system ground! The system ground is an essential part of 

EMC protection of the controller card. It discharges interference that is transported via data and supply voltage cables to the 

controller card. This function can only be ensured, if the system ground itself does not inject interference into the controller 

card. Rexroth recommends that solenoid cables be shielded as well.

– Electrical signals brought out via control electronics (e.g. the “OK“ signal) must not be used for switching safety-relevant ma-

chine functions!

(See also European Standard “Safety requirements for fluid power systems and components - hydraulics“ EN982:1996)

Product documentation for VT-HACD-DPQ 

 

 RE 30146 

 Technical data sheet (this document)

 RE 30146-B

 Installation and operating instructions

 RE 30146-01-B

 Commissioning and operating instructions

 RE 30146-U

 Declaration on environmental compatibility

 RE 30146-02-Z

 Start-up CANopen Interface

 RE 30146-03-Z

 Start-up DeviceNet Interface
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Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Phone +49 (0) 93 52 / 18-0

Fax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 

reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-

ments concerning a certain condition or suitability for a certain application 

can be  derived from our information. The information given does not

release the user from the obligation of own judgment and verification. It 

must be remembered that our  products are subject to a natural process of 

wear and aging.
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RE 30159, edition: 2012-03, Bosch Rexroth AG 

Digital drive controller 
for hydraulic axes 
with sercos interface
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Features

The VT-HNC100...3X/S digital drive controller complies 
with the specific requirements for closed-loop control 
of hydraulic linear drives.
It is designed for being used in rough industrial environ-
ments as regards interference immunity, mechanical 
vibration, shock, and climate resistance.

Areas of application
 ▶ Machine tools
 ▶ Bending machines

Technology functions
 ▶ Positioning
 ▶ Velocity controller:

 – Controlled
 – Regulated

 ▶ Force controller
 ▶ Substitutional closed-loop control
 ▶ Moving without following error
 ▶ Quadrant error correction

Hydraulic axes
 ▶ Measurement system: 

 – Incremental TTL 5V
 – SSI transducer
 – EnDat 2.2
 – Analog 0 to ±10 V

 ▶ Actuating variable output voltage or current
 ▶ Freely confi gurable controller variants

 – Position / force / velocity controller
 – Substitutional closed-loop control (position/force)

Programming
 ▶ Via the control with IndraWorks

Operation
 ▶ IndraWorks

Process connection
 ▶ Digital inputs and outputs,
 ▶ Analog inputs and outputs,
 ▶ sercos II or sercos III to communicate with a supe-

rior control system

Assembly
 ▶ Top hat rail 35 mm

 CE conformity
 ▶ CE conformity according to EMC Directive 2004/108/EC 

and EMVG (Act on electromagnetic compatibility of 
operating media) from February 26, 2008 
Harmonized standards used:
EN 61000-6-2:2005
EN 61000-6-3:2007

More information
www.boschrexroth.com/hnc100
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Ordering code

01 Serial unit VT-HNC100

02 Versions for an hydraulic axis

Compact C

Standard 1

03 Component series 30 to 39 (30 to 39: Unchanged technical data and pin assignment) 3X

04 Bus connection

sercos II / sercos III 1) S

05 Position transducer

Incremental/EnDat 2.2/SSI (standard) 2) I

EnDat 2.2/SSI (only in connection with Compact version) 2) S

06 sercos II (only in connection with Compact version) 00

sercos III (only in connection with Standard version) 30

07 Option E

Without 000

VT-HNC100 – – 3X / S – – /
01 02 03 04 05 06 07

 

Available variants

Type Material number

VT-HNC100-C-3X/S-S-00/000 R901112919

VT-HNC100-1-3X/S-I-30/000 R901234133

1) Ethernet service interface only in connection with sercos III
2) Can be selected by means of the IndraWorks PC program

Included in the scope of delivery:
Mating connector for 

 ▶ X1S (type Phoenix Mini Combicon 3-pole), 
 ▶ X2D (type Phoenix Micro Combicon 8-pole and/or Phoenix Mini Combicon 12-pole), 
 ▶ X2A (type Phoenix Micro Combicon 8-pole and/or HD-SUB 15-pole),
 ▶ X8M (type Phoenix Micro Combicon 8-pole and/or HD-SUB 15-pole) 

Recommended accessories (can be ordered separately)
Denomination Material number

Interface cable RS232, length 3 m R900776897

USB RS232 converter R901066684

Cable set VT17220-1X/HNC100-3X, length 2 m, 
for analog signals (connection X2A) or digital position measurement systems (connection X8M) with 
HD connector and open breakout cable for VT-HNC100-1-3X

R901189300

Cable set VT17220-1X/HNC100-3X length 2 m, 
for analog signals (connection X2A) or digital position measurement systems (connection X8M) with 
FK-MC connector and open breakout cable for VT-HNC100-C-3X

R901189302

657
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Software project planning

Project planning
Developing application-specific data sets forms the basis 
for the function of the VT-HNC100...3X/S. These data sets 
are generated on the PC and sent to the VT-HNC100...3X/S 
using a serial Ethernet interface. This software parameter-
ization is implemented according to fix steps:
1. Depending on the assignment, the inputs and outputs 

and the parameters used are defined.
2. The parameters (selection of transducers and control-

lers) are defined.
3. The data are sent to the VT-HNC100...3X/S.
4. The settings are optimized at the machine.

PC program "IndraWorks"
To implement the project planning tasks, the "IndraWorks" 
PC program is available to the user. It serves for parameter-
izing, setting, and diagnosing the VT-HNC100...3X/S.

Scope of service:
 ▶ Comfortable dialog functions for setting the parameters 

online or offl  ine
 ▶ Dialog window for the online setting of the param-

eter values
 ▶ Various options for the display of the process variables

Notice:
The PC program "IndraWorks" is not covered by the scope 
of delivery. 
Queries: support.nc-systems@boschrexroth.de

Overview of the controller functions

Position controller:
 ▶ PDT1 controller
 ▶ Linear amplifi cation characteristic curve
 ▶ Direction-dependant gain adjustment
 ▶ Adaptation of the valve characteristic curve
 ▶ Valve characteristic diagram
 ▶ Fine positioning
 ▶ Residual voltage principle
 ▶ Compensation of zero point errors
 ▶ State feedback via: 

 – Force,
 – Position

 ▶ Command value feedforward

Force controller:
 ▶ PIDT1 controller
 ▶ I share switchable via window
 ▶ Diff erential pressure evaluation
 ▶ Additive velocity addition

Velocity controller:
 ▶ PI controller
 ▶ I share switchable via window

Monitoring functions:
 ▶ Dynamic following error monitoring
 ▶ Traversing range limits (electronic end switches)
 ▶ Cable break monitoring for position transducers
 ▶ Cable break monitoring for sensors with out-

put 4 to 20 mA
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System overview

IndraDrive HNC100-C-3X/S

IndraMotion MTX
(CNC control)

IndraWorks
(engineering environment)

Example

Hydraulic axesElectrical axes

659
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System overview, interfaces

Superior control system
Possible interfaces with the VT-HNC100...3X/S:

 ▶ Analog signals
 ▶ Digital inputs/outputs
 ▶ Serial interface
 ▶ Bus systems (sercos II or sercos III)

Example of sercos II:
VT-HNC100-C-3X/S with one hydraulic cylinder axis

1 Single-rod cylinder

2 Integrated position measurement system

3 Continuous control valve with integrated control electronics

4 VT-HNC100...3X/S

5 Connection cable

6 Pressure transducer

7 Sandwich plate shut-off  valve 
(with connector switching amplifi er)
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Operating voltage 1) UB 18 to 30 VDC

Current consumption at 24 VDC Approx. 200 mA (observe additional current consumption for con-
nected sensors/actuators)

Processor 32 bit power PC

Analog inputs (AI):

– Voltage input (reference to AGND - Analog ground)

 • Channel number 1

 • Input voltage UE Max. +12 V to –12 V (+10 V to –10 V measurable)

 • Input resistance RE 200 kΩ ± 5 %

 • Resolution 5 mV

 • Non-linearity < 0.2 %

 • Calibration tolerance 2) Max. 40 mV (with factory settings)

– Current inputs

 • Channel number 2

 • Input current IE 4 mA to 20 mA

 • Leakage current IV 0.1 to 0.4 % (with 100 Ω between pin 2 and/or pin 3 (Cin1+ and/or 
Cin2+) and "AGND"

 • Resolution 5 μA

–  Voltage supply for analog sensors 
via the VT-HNC100-C-3X/S U, I UB, max. 100 mA at X2A, pin 7 (+24 Vsens)

Analog outputs (AO):

– Voltage outputs

 • Channel number 2

 • Output voltage Unom –10 V to +10 V (max. –10.7 V to +10.7 V)

 • Output current Imax ±10 mA

 • Load Rmin 1 kΩ

– Resolution 1.25 mV

– Non-linearity

 • In the range –9.5 V to +9.5 V < 0.1 %

 • In the range –10 V to –9.5 V and +9.5 V to +10 V < 0.2 %

Technical data VT-HNC100-C-3X/S (Compact)

1) If a 24 V transducer supply is implemented directly via the 
VT-HNC100...3X/S (supply voltage is looped in), the transducer 
specification has to be observed.

2) If the factory settings are insufficient, the measurement technol-
ogy can be calibrated on site via software in a system-specific way.
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3



8/14 VT-HNC100.../S | Digital drive controller

Bosch Rexroth AG, RE 30159, edition: 2012-03

Bus interface sercos II

Switching inputs (DI) Quantity 4

Logic level log 0 (low) ≤ 5 V; log 1 (high) ≥ 10 V to UB, 
Ie = 20 mA with UB = 24 V

Connection Flexible conductor up to 1.5 mm2

Switching outputs (DO) Quantity 2

Logic level log 0 (low) ≤ 2 V; log 1 (high) ≤ UB; Imax = 20 mA, 
maximum load capacity C = 0.047 μF

Connection Flexible conductor up to 1.5 mm2

Reference potential for all signals DGND

Digital position transducers (encoders):

– SSI transducer (Due to the higher control quality, an SSI transducer 
with clock synchronization should be used.)

 • Coding Gray-Code / binary code

 • Data width Adjustable 12 to 28 bits

 • Line receiver / line driver RS485

 • Voltage supply via the VT-HNC100-C-3X/S U, I UB, max. 200 mA at X8M, pin 7 (+24 Venc)

– Position transducer, EnDat 2.2

 • Interface (clock and data) according to RS485

 • Voltage supply via the VT-HNC100-C-3X/S U, I 5.25 V ±1 %, max. 400 mA at X8M, pin 6 (+5 Venc) 
3.6 to 5.25 V must be applied to the transducer.

 • Resolution Minimum 10 nm or higher

Reference potential for all signals EGND

Dimensions See page 13

Assembly Top hat rail TH 35-7.5 or TH 35-15 according to EN 60715

Admissible operating temperature range 0 to 50 °C

Storage temperature range –20 to +70 °C

Protection class according to EN 60529:1991 IP 20

Weight m 440 g

CE conformity See page 2

Further technical details upon request.

Notice:
For information on the environment simulation testing for the areas EMC (electro-magnetic compatibility), climate and 
mechanical load, see data sheet 30139-U.

Technical data VT-HNC100-C-3X/S (Compact) continued
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Operating voltage 1) UB 18 to 30 VDC

Current consumption at 24 VDC CPU card approx. 200 mA
Per axis approx. 100 mA (observe additional current consumption 
for connected sensors/actuators)

Processor 32 bit power PC

Analog inputs (AI) per axis electronics:

– Voltage inputs (differential inputs)

 • Channel number 2

 • Input voltage UE Max. +12 V to –12 V (+10 V to –10 V measurable)

 • Input resistance RE 200 kΩ ± 5 %

 • Resolution 5 mV

 • Non-linearity < 0.2 %

 • Calibration tolerance 2) Max. 40 mV (with factory settings)

– Current inputs

 • Channel number 2

 • Input current IE 4 mA to 20 mA

 • Leakage current IV 0.1 to 0.4 % 

 • Resolution 5 μA

–  Voltage supply for analog sensors 
via the VT-HNC100-1-3X/S U, I UB, max. 200 mA at X2A, pin 14 (+24 Vsens)

Analog outputs (AO) per axis electronics: 3) 2 

– Non-linearity

 • In the range –9.5 V to +9.5 V < 0.1 %

 • In the range –10 V to –9.5 V and +9.5 V to +10 V < 0.2 %

– Voltage output

 • Output voltage Unom –10 V to +10 V (max. –10.7 V to +10.7 V)

 • Output current Imax ±10 mA

 • Load Rmin 1 kΩ

 • Residual ripple ±60 mV (without noise)

 • Resolution 1.25 mV

– Current output

 • Output current standardized Inom 4 mA to 20 mA

 • Load Rmax 500 Ω

 • Resolution 0.625 μA

Bus interface sercos III

Switching inputs (DI) and/or outputs (DO) per 
axis electronics (adjustable via software) Quantity 11

Switching inputs (DI) Logic level log 0 (low) ≤ 5 V; log 1 (high) ≥ 10 V to UB, 
Ie = 20 mA with UB = 24 V

Connection Flexible conductor up to 1.5 mm2

Switching outputs (DO) Logic level log 0 (low) ≤ 2 V; log 1 (high) ≤ UB; Imax = 20 mA, 
maximum load capacity C = 0.047 μF

Connection Flexible conductor up to 1.5 mm2

Reference potential for all signals DGND

Technical data VT-HNC100-1-3X/S (1-axis version)

1) If a 24 V transducer supply is implemented directly via the 
VT-HNC100-1-3X/S (supply voltage is looped in), the transducer 
specification has to be observed.

2) If the factory settings are insufficient, the measurement technol-
ogy can be calibrated on site via software in a system-specific way.

3) Configurable as current or voltage output. 
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Digital position transducers (encoder) 
per axis electronics:

– Position transducer, incremental 
(transducer with TTL output)

 • Input voltage log 0 0 to 1 V

log 1 2.8 to 5.5 V

 • Input current log 0 –0.8 mA (with 0 V)

log 1 0.8 mA (with 5 V)

 • Max. frequency referring to Ua1 fmax 250 kHz

 • Voltage supply via the VT-HNC100...3X/S U, I 5.25 V ±1 %, max. 400 mA at X8M1, pin 12 (+5 Venc)

– SSI transducer (Due to the higher control quality, an SSI transducer 
with clock synchronization should be used.)

 • Coding Gray-Code / binary code

 • Data width Adjustable 12 to 28 bits

 • Line receiver / line driver RS485

 • Voltage supply via the 
 VT-HNC100...3X/S U, I UB, max. 500 mA at X8M1, pin 14 (+24 Venc)

– Position transducer, EnDat 2.2

 • Interface (clock and data) according to RS 485

  • Voltage supply via the VT-HNC100...3X/S U, I 5.25 V ±1 %, max. 400 mA at X8M1, pin 12 (+5 Venc) 
3.6 to 5.25 V must be applied to the transducer.

  • Resolution Minimum 10 nm or higher

Analog position transducer (encoder):

 • Input voltage UE Max. +12 V to –12 V (+10 V to –10 V measurable)

 • Input resistance RE > 10 MΩ

 • Resolution 5 mV

 • Non-linearity < 0.2 %

 • Calibration tolerance 1) Max. 40 mV (with factory settings)

  • Voltage supply via the VT-HNC100...3X/S U, I +10 V ± 25 mV, max. 20 mA at X8M1, pin 13 (+10 Vref) 

Reference potential for all signals EGND

Dimensions See page 13

Assembly Top hat rail TH 35-7.5 or TH 35-15 according to EN 60715

Admissible operating temperature range 0 to 50 °C

Storage temperature range –20 to +70 °C

Protection class according to EN 60529:1991 IP 20

Weight m 585 g

CE conformity See page 2

Further technical details upon request.

Technical data VT-HNC100-...-3X (1-axis version), continued

Notice:
For information on the environment simulation testing for the areas EMC (electro-magnetic compatibility), climate and 
mechanical load, see data sheet 30139-U.

1) If the factory settings are insufficient, the measurement 
technology can be calibrated on site via software in a system-
specific way.
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Pin assignment VT-HNC100-C-3X/S... (Compact with sercos II)

X8M Encoder

Pin SSI EnDat 2.2

8 Shield Shield

7 24 Venc

6 +5 V

5 – Clk – Clk

4 + Clk + Clk

3 – Data – Data

2 + Data + Data

1 EGND

X2D DIO (Digital)

Pin

8 Shield

7 OUT2

6 OUT1

5 IN 4

4 IN 3

3 IN 2

2 IN 1

1 DGND

X2A AIO (Analog)

Pin

8 Shield

7 24 Vsens

6 Vout1 +

5 Vout2 +

4 Vin 1

3 Cin2 +

2 Cin1 +

1 AGND

Notice:
The pins marked with "reserved" are reserved and 
must not be connected!

X7 sercos II
S1 TX
S2 RX

X3C RS232

Pin

1

2 TxD

3 RxD

4 Reserved

5 GND

6 Reserved

7 Reserved

8 Reserved

9

X1S Power

Pin

1 GND

2 GND

3 18 – 30 V
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Pin assignment VT-HNC100-1-3X/S... (1-axis version with sercos III)

Notices:
The pins marked with 
"reserved" are reserved and 
must not be connected!

Slot 1 
X2D1

DIO
(Digital)

Pin

1 I/O 1

2 I/O 2

3 I/O 3

4 I/O 4

5 I/O 5

6 I/O 6

7 I/O 7

8 I/O 8

9 I/O 9

10 I/O 10

11 I/O 11

12 DGND

Slot 1 
X2A1

 AIO
(Analog)

Pin

1 Vin1 +

2 Vin1 –

3 Vin2 +

4 Vin2 –

5 Cin1 +

6 Cin1 –

7 Cin2 +

8 Cin2 –

9 Reserved

10 AGND

11 Vout1 +

12 Vout2 +

13 Cout1

14 +24 Vsens

15 Reserved

Slot 1 
X8M1

 Encoder

Incremental EnDat 2.2 SSI Analog

Pin

1 – B (Inc)

2 + CLK + CLK

3 + R (Inc)

4 – R (Inc)

5 + A (Inc)

6 – A (Inc)

7 – CLK – CLK

8 + B (Inc)

9 – Data – Data

10 EGND EGND EGND EGND

11 + Data + Data

12 +5 Venc +5 Venc

13 +10 Vref

14 +24 Venc

15 Vimp1

X7E1, X7E2

sercos III connection

PROFIBUS DP or CANopen (connection X7P/C) are not available with the ser-
cos version.

X3C RS232

Pin

1

2 TxD

3 RxD

4 Reserved

5 GND

6 Reserved

7 Reserved

8 Reserved

9

X1S Power

Pin

1 GND

2 GND

3 18 – 30 V
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 Unit dimensions (dimensions in mm)

Assembly on top hat rail TH 35-7.5 or TH 35-15 according to EN 60715

VT-HNC100-C-3X/S...
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Assembly on top hat rail TH 35-7.5 or TH 35-15 according to EN 60715
VT-HNC100-1-3X/S...
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany 
Phone +49 (0) 93 52 / 18-0 
documentation@boschrexroth.de 
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Bosch Rexroth AG, RE 30159, edition: 2012-03

Commissioning software and documentation on the Internet: www.boschrexroth.com/HNC100

Maintenance instructions:
 ▶ The devices have been tested in the plant and are supplied with default settings.
 ▶ Only complete units can be repaired. Repaired devices are returned with default settings. User-specifi c settings 

are not accepted. The user must transfer all appropriate user parameters and programs again.

Notices:
 ▶ The VT-HNC100...3X/S does not support rotary drives
 ▶ Electric signals taken out via control electronics (e.g. "No error" signal) must not be used for switching safety-

relevant machine functions! (See also the European standard "Safety requirements for fl uid power systems and 
their components - Hydraulics", EN 982.)

 ▶ If electro-magnetic interference is to be anticipated, suitable measures must be taken to ensure the function 
(depending on the application, e.g. shielding, fi ltration)!
In order to satisfy the requirements of the CE mark, a cable of category 7 (cat. 7 according to ISO/IEC 11801) 
must be used for the sercos III communication.

 ▶ The upper and lower ventilation slots must not be concealed by adjacent units in order to provide for suffi  -
cient cooling.

Product documentation for VT-HNC100...3X/S

Product information 09956

Data sheet 30159

Operating instructions 30159-B

Functional description 30159-FK

Parameter description 30159-PA

Environmental compatibility statement 30139-U

Project planning / maintenance instructions / additional information
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Contents | Sensors and signal transmitters | Electronics 

RE 00112-06, Edition: 2013-08, Bosch Rexroth AG 

Designation Type
Component 

series Data sheet Page

Sensors and signal transmitters

Pressure sensors
Pressure transducer for hydraulic applications HM 20 2X 30272 721

Electronic pressure switches
Electronic pressure switch with integrated analog output HEDE 10…/1/ 2X 30276 725
Electronic pressure switch with two switching outputs HEDE 10…/2/ 2X 30278 731
Electronic pressure switch with two switching outputs HEDE 11.../2/ 1X 30279 737

Mechanical pressure switches
Hydro-electric pressure switch HED 5 3X 50056 741
Hydro-electric pressure switch HED 8 2X 50061 749

Signal transmitters
Electronic signal transmitter, Single axis version VT 10468 3X 29753 765
Electronic signal transmitter, Two axes version VT 10406 3X 29754 771
Electronic signal transmitter, Three axes version VT 10399 5X 29755 779

4
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Bosch Rexroth AG, RE 30272, version: 2013-03 

H8002

Pressure transducers 
for hydraulic applications

Features

 ▶ Masurement of pressures in hydraulic systems
 ▶ 6 measurement ranges up to 630 bar
 ▶ Sensor with thin fi lm measuring cell
 ▶ Components that are in contact with the media are 

made of stainless steel
 ▶ Operational safety due to high bursting pressure, 

reversed polarity, overvoltage and short-circuit protection
 ▶ Accuracy class 0.5
 ▶ Excellent non-repeatability < 0.05 %
 ▶ Wide operating temperature range –40 ... +85 °C

Contents

Features 1
Ordering code 2
Technical data 3
Electrical connection 4
Unit dimensions 4

 ▶ Component series 2X

RE 30272 
Edition: 2013-03
Replaces: –.–Type HM20
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2/4 HM20-2X | Pressure transducer

Bosch Rexroth AG, RE 30272, edition: 2013-03

Ordering code

01 Pressure transducer HM20

02 Component series 20 to 29 (20 to 29: Unchanged installation dimensions and pin assignments) 2X

03 50 bar 50
100 bar 100
250 bar 250
315 bar 315
400 bar 400
630 bar 630

04 Current output 4 to 20 mA C
Voltage output 0.1 to 10 V H

05 Connector, 4-pole, M12x1 K35

01 02 03 04 05

HM20 – 2X / – – K35

Cable sets or mating connectors are not included in the 
scope of delivery; please order separately

Replacement seal ring

Designation Material no.
Seal ring NBR R900012467

Cable sets and mating connectors

Technical data Unit dimensions (in mm) Designation Material no.
general

<�- ��

4PM12 (L = 2 m) R900773031
Current carrying capacity 4 A 4PM12 (L = 5 m) R900779498

Temperature range –25 ... +85 °C
Protection class IP 67 according 

to EN 60529
Cable sets, shielded

Cable diameter 5.9 mm

Jacket material PUR-OB
Line cross-section 4 x 0.34 mm2

< ��

�

�-

4PM12 (L = 2 m) R900779504
Mating connectors 4PM12 (L = 5 m) R900779503

Cable diameter 4 to 6 mm

Line cross-section 4 x 0.75 mm2

Type of connection Screw connection
Connection diagram 
Cable set Socket contacts,

view to the socket side

��

�% 4PE11508 R900773042

�

�

�

�

��

()

��

�*

�

�

�

� ��

��

�� 4PE11509 R900779509
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Pressure transducer | HM20-2X  3/4

RE 30272, edition: 2013-03, Bosch Rexroth AG 

Input variables
Operating voltage
Residual ripple

US

UPP

16 to 36 VDC 1)

2.5 V (40 to 400 Hz)
Current consumption Imax 12 mA (with voltage output)
Protection class III
Isolation resistance R > 100 (500 VDC)
Measurement range pN [bar] 50 100 250 315 400 630
Overload protection pmax [bar] 100 200 500 630 800 1000
Bursting pressure p [bar] 200 400 1000 1260 1600 2520
Output parameters
Output signal and admissible load RA ISig 4 to 20 mA

RA = (US – 8.5 V) / 0.0215 A with RA in Ω and US in V
USig 0.1 to 10 V, RA > 2 kΩ

Setting time (10 to 90 %) t < 1 ms
Accuracy (characteristic curve deviation) < 0.5 % related to the complete measurement range, including non-lin-

earity, hysteresis, zero point and end value deviation (corre-
sponds to the measuring deviation according to IEC 61298-2)

Temperature coefficient (TC) for zero point and range
– within the nominal temperature range
– outside of the nominal temperature range

< 0.1 % / 10 K
< 0.2 % / 10 K

Hysteresis < 0.15 % 2)

Non-repeatability < 0.05 % 2)

Long-term drift (1 year) under reference conditions < 0.1 %
Environmental conditions
Nominal temperature range –20 ... +80 °C
Ambient temperature range –40 ... +85 °C
Storage temperature range –40 ... +100 °C
Hydraulic fluid temperature range –40 ... +90 °C
Other characteristics
Pressure port G1/4 according to DIN 3852 form E, 

seal ring according to DIN 3869-14
Housing materials
Materials in contact with medium

V4A (1.4404), PEI, HNBR
1.4542, NBR

Pressure media HL, HLP, HFC, nitrogen 3), others upon request
Tightening torque Measurement ranges < 400 bar MA 20 … 25 Nm

Measurement ranges ≥ 400 bar MA 25 … 30 Nm

Electrical connection 4-pole M12 connector on the housing 4)

Protection class according to EN 60529 IP65/IP67 with mating connector correctly mounted and locked
Weight m 0.05 kg
Life cycle 60 million load cycles or 60000 h
Shock resistance, mechanical, IEC 60068-2-27 15 g / 11 ms (3 x positive / 3 x negative per axis)
Vibration resistance under resonance, IEC 60068-2-6 10 ... 2000 Hz, 10 g (20 sweeps, 1 octave/min) 
Electromagnetic compatibility (EMC)
– DIN EN 61000-4-2 ESD
– DIN EN 61000-4-3 HF radiated
– DIN EN 61000-4-4 burst
– DIN EN 61000-4-5 surge
– DIN EN 61000-4-6 HF cable-propagated

4 kV CD / 8 kV AD
10 V/m (80 ... 2700 MHz)
4 kV clamp
1 kV signal for DC devices
10 V

Conformity CE
Further tests cULus-listed

Technical data

1) With cULus: Max. of 30 VDC is admissible
2) Related to nominal temperature range

3) Maximum of 300 bar is admissible
4) Recommendation: Use of shielded connection cable, see cable 

sets on page 2
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifi cations and other information set 
forth in it, are the exclusive property of Bosch Rexroth AG. It may not be repro-
duced or given to third parties without its consent.
The data specifi ed above only serve to describe the product. No statements 
concerning a certain condition or suitability for a certain application can be 
derived from our information. The information given does not release the user 
from the obligation of own judgment and verifi cation. It must be remembered 
that our products are subject to a natural process of wear and aging.

Bosch Rexroth AG, RE 30272, version: 2013-03

4/4 HM20-2X | Pressure transducer

Unit dimensions (dimensions in mm)

1 Pressure port G1/4 male thread
2 Seal ring
3 4-pole M12 connector

Electrical connection

4-pole M12 connector, view to connection side 

Voltage Current (two-wire system)
Values for US, RA and USig, 
see page 3

Values for US, RA and ISig, 
see page 3

1

2

3

51
,6

12

G1/4

65
,9

M12x1

Ø18,8

19
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1/6Electronic pressure switch
with integrated analogue output

Type HEDE 10…/1/

Component series 2X

RE 30276/03.06
Replaces: 01.06
 RE 30275

Table of contents Features

– Suitable for measuring pressures and converting the measured 
values into electrical signal variables in hydraulic systems

– EMC properties allow the use of this pressure switch also in 
critical applications

– Ceramic / capacitive sensor

– Connecting cable with 4-pin M12 plug on housing

– Accuracy class 1.0

– Connection thread G1/4

– Parts in contact with media are made of stainless steel, ce-
ramic and  FKM

– Compact design

– One switching output and one analogue output

tb0002

Contents Page

Features 1

Ordering code 2

Technical data  2 and 3

Pin assignment K41 3

Unit dimensions 4

Accessories 5 and 6
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2/6 Bosch Rexroth AG Hydraulics HEDE 10…/1/    RE 30276/03.06

Ordering code

Hydraulic
electrical
pressure switch

 

Integrated electronics  = E

Component type = 10

Hydraulic interface 1/4“ = A1

Component series = 2X

Pressure stages
100 bar = 100
250 bar = 200
400 bar = 400
600 bar = 600

 Further details in clear 
text 

V = FKM seals
 Caution!

 Observe compatibility of 
seals with hydraulic fluid used!

1 = One switching and one analogue output

G 24 = Supply voltage

Plug variant
K41 = M12, 4-pin as standard

Technical data (for applications outside these parameters, please consult us!)

HED E 10 A1 2X K41 G24 1 V *

Input variables

Auxiliary energy UO 18 to 36 VDC

Current consumption I < 50 mA

Measuring range pN in bar 100 250 400 600

Overload safety pmax in bar 300 400 600 800

Burst pressure p in bar 650 850 1000 1200

Output variables

Analogue output U 0 to 10 VDC minimum load 2000 

I 4 – 20 mA (max. load (UO – 10) x 50 )

Rise time (10 to 90 %) t 3 ms

Switching output Current carrying capacity I 250 mA

Response time t < 3 ms (with response time set to dAP = 3)

Max. switching frequency f 170 Hz (at dAP = 3)

Characteristic curve deviation: 
(initial point setting according to DIN16086)

< ±0.5 %

Temperature coefficient within nominal temperature range 
– Highest TC of zero point 
– Highest TC of span 

0.2 % / 10 k
0.2 % / 10 k

Hysteresis    < ±0.1 %

Repeatability 0.1 %

Long-term drift under reference conditions (6 months) 0.05 %

Ambient conditions

Limit temperature range –20 to +80 °C 

Storage temperature range –40 to +100 °C

Medium temperature range –25 to +80 °C

Mechanical data

Pressure port G1/4

Electrical connection M12 plug-in connection
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Hydraulics   Bosch Rexroth AGRE 30276/03.06    HEDE 10…/1/ 3/6

Pin assignment K41

Technical data (continued)

Programming options Hysteresis / window; normally open / normally closed; pick-
up, drop-out delay; attenuation; display unit / analogue output: 
voltage or current

Pressure stages 100 250 400 600

Switching point SP bar 1.0 ... 100 2 ... 250 4 ... 400  6 ... 600

Release position, rP bar 0.5 ... 99.5 1 ... 249 2 ... 398 3 ... 597

In increments of bar 0.5 1 2 3

Adjustable response time of a switch-
ing output and resulting switching 
frequency  

Response time (dAP) ms

Hz

3 ... 500

170 ... 1

Adjustable delay time dS, dr  s 0.0; 0.2 ... 50.0

Environmental compatibility

Type of protection / housing to IEC 60529 IP67

Class of protection EN 50178 III

Insulation resistance M > 100 (500 VDC)

Resistane to shock to IEC 60068-2-27 g 50 g, 11 ms

Resistance to vibration to IEC 60068-2-6 g 20 g, 10 ... 2000 Hz

Switching cycles min. 100 million / 50 million with pressure stage 600 bar

Approval  cULus

EMC EN 61000-4-2 ESD 
EN 61000-4-3 HF radiated

EN 61000-4-4 burst
EN 61000-4-5 surge 

EN 61000-4-6 HF cable-bound

4 / 8 kV
10 V/m
2 kV
0.5 / 1 kV
10 V

Housing material EPDM/X (Santoprene); FKM; PBTP (Pocan); PC (Macrolon);
V2A (1.4301)

Materials in contact with the medium V2A (1.4305); ceramic; FKM

Connection M12 plug-in connection, gold-plated contacts

One switching and 

one analogue output:
1

2

4

3

L +

L –

BN

WH

BK

BU

Detail of plug on the device: 2

1

4

3

1 BN Brown

2 WH White

3 BU Blue

4 BK Black

HEDE 10
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Ø 21,5

Ø 27

Ø 34

91
,5

(9
4)

1,
3

1
2

3

M12 x 1

4

5

57
,3

(5
9,

8)

13
,5

M
12

 x
 1

48

G1/4

30

4

5

4/6 Bosch Rexroth AG Hydraulics HEDE 10…/1/    RE 30276/03.06

Unit dimensions (nominal dimensions in mm)

1 Status LEDs

2 4-digit alphanumerical dis-
play

3 Programming key

4 Dimension for pressure 
stage 100 bar and 250 bar

5 Dimension for pressure 
stage  400 bar and 600 bar

Recommended installation:

Vibration-free installation!

Tightening torque
20 to 30 Nm
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Hydraulics   Bosch Rexroth AGRE 30276/03.06    HEDE 10…/1/ 5/6

Technical data: Designation Material no.

Current carrying ca-
pacity

4 A

15 42

M 12x1

Ø
10

,5

04 POL (with 2 m cable) R900773031

Temperature range –25...90 °C 04 POL (with 5 m cable) R900779498

Type of protection IP 67

Contacts CuZn

Contact surface Gold-plated

Housing TPU

Seal FKM
15 27

M 12x1
39

Ø10,5

04 POL (with 2 m cable) R900779504

Fitting CuZn/Ni 04 POL (with 5 m cable) R900779503

Wire cross-section 4 x 0,34 mm

Sheath material PUR

Shield Not connected 
on plug side 

Sheath diameter Ø 5.0 mm

Sheath colour Black

Bending radius for 
dyn. application

min. 50 mm

4620

M12x1

04 POL (without cable)1) R900773042

Connection:

1

2

3

4

BN

WH

BU

BK

2

1

4

3 20

M12x1

30

36

Ø
18

Ø15

04 POL (without cable)1) R900779509

1) Type of protection IP68

Accessories
Cable sockets:

Hydraulic fitting:

Designation Material no.

AB 20-28 R900012451

Elastic profiled seal

O-ring
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de

© This document, as well as the data, specifications and other information 
set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 
reproduced or given to third parties without its consent.
The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain application 
can be  derived from our information. The information given does not
release the user from the obligation of own judgment and verification. It 
must be remembered that our  products are subject to a natural process of 
wear and aging.

6/6 Bosch Rexroth AG Hydraulics HEDE 10…/1/    RE 30276/03.06

Accessories (continued)

Mounting clamp for HEDE 10

Designation Material no.

Mounting clamp R900786138

Protective cap for HEDE 10

Designation Material no.

Protective cap M12 R900786141
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1/6Electronic pressure switch 

with two switching outputs

Type HEDE 10…/2/

Component series 2X

RE 30278/03.06
Replaces: 01.06
 RE 30275

Table of contents Features

– Suitable for measuring pressures and converting the measured 

values into electrical signal variables in hydraulic systems

– EMC properties allow the use also in critical applications 

– Sensor ceramic / capacitive

– Connecting cable with 4-pin M12 plug on the housing

– Accuracy class 1.0

– Connection thread G1/4

– Parts that are in contact with the medium are made of stain-

less steel, ceramics or FKM

– Compact design

– Two switching outputs

tb0002

Contents Page

Features 1

Ordering code 2

Technical data 2 and 3

Pin assignment K41 3

Unit dimensions 4

Accessories 5 and 6
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2/6 Bosch Rexroth AG Hydraulics HEDE 10…/2/    RE 30278/03.06

Ordering code

Hydraulic

electrical

pressure switch

 

Integrated electronics  = E

Type of component = 10

Hydraulic interface 1/4“ = A1

Component series = 2X

Pressure stage

100 bar = 100

250 bar = 200

400 bar = 400

600 bar = 600

 Further details in clear 

text

V = FKM seals

 Caution!

Observe compatibility of seals with 

the hydraulic fluid used!

2 = Two switching outputs

G 24 = Supply voltage

Plug-in variant

K41 = M12, 4-pin as standard

Technical data (for applications outside these parameters, please consult us!)

HED E 10 A1 2X K41 G24 2 V *

Input variables

Auxiliary power U
B

18 to 36 VDC

Current consumption I < 50 mA

Measuring range p
N
 in bar 100 250 400 600

Overload safety p
max

 in bar 300 400 600 800

Burst pressure p in bar 650 850 1000 1200

Output variables

Switching output Current carrying capacity I 250 mA

Response time t < 3 ms (with set response time dAP = 3)

Max. switching frequency f 170 Hz (at dAP = 3)

Characteristic curve deviation: 

(initial point setting to DIN16086)

< ±0.5 %

Temperature coefficient in the nominal temperature range

– Highest TC of the zero point

– Highest TC of the range 

0.2 % / 10 k

0.2 % / 10 k

Hysteresis    < ±0.25 %; 0.5 % for pressure stage 600 bar

Repeatability < ±0.1 %

Long-term drift under reference conditions (6 months) 0.05 %

Ambient conditions

Limit temperature range –20 to +80 °C at U
B
 < 32 V

–20 to +45 °C at U
B
 > 36 V

Storage temperature range –40 to +100 °C

Fluid temperature range –25 to +80 °C

Mechanical data

Pressure port G1/4

Electrical connection M12 plug-in connection
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Hydraulics   Bosch Rexroth AGRE 30278/03.06    HEDE 10…/2/ 3/6

Technical data (continued)

Two switching outputs:

low-side switching (NPN) high-side switching (PNP)

Detail view on the 

plug of the device: 2

1

4

3

1 BN Brown

2 WH White

3 BU Blue

4 BK Black

Programming options Hysteresis / window; n.o. / n.c; pick-up, drop-out delay; 

damping; unit of indication / diagnosis output

Pressure stages 100 250 400 600

Switching point SP bar 1.0 ... 100 2 ... 250 4 ... 400  6 ... 600

Resetting point, rP bar 0.5 ... 99.5 1 ... 249 2 ... 398 3 ... 597

in increments of bar 0.5 1 2 3

Adjustable response time of a switch-

ing output and resulting switching 

frequency   

Response time (dAP) ms

Hz

3 ... 500

170 ... 1

Adjustable delay dS, dr  s 0.0; 0.2 ... 50.0

Environmental compatibility

Type of protection / housing to IEC 60529 IP67

Protection class to EN 50178 III 

Insulation resistance M > 100 (500 VDC)

Resistance to shock to IEC 60068-2-27 g 50 g, 11 ms

Resistance to vibration g 20 g, 10 – 2000 Hz)

Switching cycles min. 100 million / 50 million with pressure stage 600 bar

Approval  cULus

EMC EN 61000-4-2 ESD 

EN 61000-4-3 HF radiated

EN 61000-4-4 burst

EN 61000-4-5 surge 

EN 61000-4-6 HF cable-bound

4 / 8 kV

10 V/m

2 kV

0,5 / 1 kV

10 V

Housing material EPDM/X (Santoprene); FKM; PBTP (Pocan); PC (Macrolon);

V2A (1.4301)

Materials in contact with the medium V2A (1.4305); ceramics; FKM

Connection M12 plug-in connection, gold-plated contacts

Pin assignment K41

733
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4/6 Bosch Rexroth AG Hydraulics HEDE 10…/2/    RE 30278/03.06

Unit dimensions (nominal dimensions in mm)

1 Status LEDs

2 4-digit alphanumerical dis-

play

3 Programming key

4 Dimension for pressure 

stages 100 bar and 250 bar

5 Dimension for pressure 

stages 400 bar and 600 bar

Installation recommendation:

Vibration-free installation!

Tightening torque

20 bis 30 Nm

734



49

2
12

G
 1

/4 5

17

22 19

Hydraulics   Bosch Rexroth AGRE 30278/03.06    HEDE 10…/2/ 5/6

Technical data: Designation Material no.

Current carrying capacity 4 A
15 42

M 12x1

Ø
10

,5

04 POL (with 2 m cable) R900773031

Temperature range –25...90°C 04 POL (with 5 m cable) R900779498

Type of protection IP 67

Contacts CuZn

Contact surface Gold-plated

Housing TPU

Seal FKM
15 27

M 12x1
39

Ø10,5

04 POL (with 2 m cable) R900779504

Fitting CuZn/Ni 04 POL (with 5 m cable) R900779503

Wire cross-section 4 x 0.34 mm

Sheath material PUR

Shield Not connected 

on plug side 

Sheath diam. Ø 5.0 mm

Sheath colour Black

Bending radius for 

dyn. application

min. 50 mm

4620

M12x1

04 POL (without cable)1) R900773042

Connection:

1

2

3

4

BN

WH

BU

BK

2

1

4

3 20

M12x1

30

36

Ø
18

Ø15

04 POL (without cable)1) R900779509

1) Type of protection IP68

Accessories

Cable sockets:

Hydraulic fitting:

Designation Material no.

AB 20-28 R900012451

Elastic profiled seal

O-ring
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6/6 Bosch Rexroth AG Hydraulics HEDE 10…/2/    RE 30278/03.06

Bosch Rexroth AG

Hydraulics

Zum Eisengießer 1

97816 Lohr am Main, Germany

Phone +49 (0) 93 52 / 18-0

Fax +49 (0) 93 52 / 18-23 58

documentation@boschrexroth.de

www.boschrexroth.de

© This document, as well as the data, specifications and other information 

set forth in it, are the exclusive property of Bosch Rexroth AG. It may not be 

reproduced or given to third parties without its consent.

The data specified above only serve to describe the product. No state-
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Accessories (continued)

Fixing clamp for HEDE10

Designation Material no.

Fixing clamp R900786138

Protective cap for HEDE10

Designation Material no.

Protective cap M12 R900786141
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1/4Electronic pressure switch 

with two switching outputs 

Type HEDE 11.../2/

Component series 1X
Maximum operating pressure 400 bar

RE 30279/01.07

Table of contents Features

– Sensing of hydraulic pressures and their output as electrical 

switching signals

– 100 bar and 400 bar versions available

– High burst pressure range

– Simple adjustment of switching points by means of two, opti-

mally readable adjustment rings

– Mechanical locking against unauthorised manipulations of the 

switching points

– Parts that come into contact with the medium are made of 

stainless steel or FPM

– Connection thread G1/4

– High long-term stability

– Electrical connection by means of 4-pin M12 connector

– Two exclusive-OR switching outputs

– Indication of switching status and readiness for operation

– Compact design

Contents Page

Features 1

Ordering code 2

Function, electrical connection, setting 2

Technical data 3

Unit dimensions 4

Accessories: Plug-in connectors 4

TB0082
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Ordering code

Hydraulic-electrical 

pressure switch = HED

 

Integrated electronics = E

Interface hydraulic G1/4 = A1

Component series 10 to 19 = 1X

(10 to 19: unchanged installation and connection dimensions)

Pressure setting

100 bar = 100

400 bar = 400

Electrical connection 

Component plug M12, 4-pin as standard,

without female connector = K41

Further details in clear text 

Seal material

V = FPM seal

Note:

Observe compatibility of seals with  

hydraulic fluid used

Electrical interface

2 = 2 switching outputs

Supply voltage

G24 = 24 V DC voltage

Function, electrical connection, adjustment

The electronic pressure switch senses the system pressure and switches the two outputs OUT1 (Pin 4) / OUT2 (Pin 2) 

according to the exclusive-OR principle.

– In the case of rising pressure, OUT1 closes / OUT2 opens, when the selected set value has been reached.

– In the case of falling presusre, OUT1opens / OUT2 closes, when the selected reset value has been reached.

Wire colours of Bosch Rexroth plug-in connectors:

1 = BN (brown) 

2 = WH (white) 

3 = BU (blue) 

4 = BK (black)

See also page 4, Accessories.

Notes on the adjustment:

– Minimum distance Set – Reset = 

2% of final measuring range value

– To maintain the adjustment ac-

curacy: First, set both rings to the 

lower mechanical limit stop, then 

set the desired values.

Locking ring

Adjustment rings

(can be adjusted 

manually after the lock-

ing mechanism was 

released)

LED green:

Operating voltage  o.k.  

Adjustment marks

LED yellow: Set value reached

OUT1 = ON / OUT2 = OFF

HED E 11 A1 1X K41 G24 2 V *
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Technical data (for applications outside these parameters, please consult us!)

Hydraulics   Bosch Rexroth AGRE 30279/01.07    HEDE 11.../2/ 3/4

General
Weight kg Approx. 0.09

Installation position Optional

Ambient temperature range °C –20 to +80

Storage temperature range °C –40 to +100

Hydraulic
HEDE 11A1-1X/… …100 …400

Switching point Set bar 5 to 100 20 to 400

Switching point Reset bar 3 to 98 12 to 392

Maximum operating pressure bar 100 400

Permissible overload pressure bar 200 600

Burst pressure bar 1000 1600

Hydraulic fluid temperature range °C –25 to +80

Material in contact with medium V4A (1.4404), FPM

Electrical
Auxiliary power VDC 18 to 36

Current consumption mA < 25

Current carrying capacity per switching output mA 250 mA

Short-circuit protection Clocked

Overload-proof Yes

Reverse polarity protection Yes

Voltage drop V < 2

Switching frequency Hz 100

Adjustment accuracy % < ±2.5 of final measuring range value

Repeatability % < ±0.5 of final measuring range value

Temperature influence % < ±0.5 of final measuring range value / 10 K

from 0 to +80 °C

Switching cycles, minimum 50 million

Type of protection to EN 60529 IP 67

Protection class to EN 50178 III

Insulation resistance M > 100 (500 V DC)

EMC EN 61000-4-2 ESD 

EN 61000-4-3 HF radiated 

EN 61000-4-4 burst

EN 61000-4-6 HF conducted

4 kV CD / 8 kV AD

10 V/m

2 kV

10 V

UL approval UL 508

Note:  

To meet the “limited voltage current“ requirements according to UL, the device must be supplied from an electrically isolated 

source and an overcurrent protection feature must be provided.
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can be  derived from our information. The information given does not

release the user from the obligation of own judgment and verification. It 

must be remembered that our  products are subject to a natural process of 

wear and aging.
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Unit dimensions (nominal dimensions in mm)

Technical data Designation Material no.

Ampacity 4 A 15 42

M 12x1

Ø
10

,5

04 POL (with 2 m cable) R900773031
Temperature range –25...90 °C 04 POL (with 5 m cable) R900779498
Type of protection IP 67

Contacts CuZn

Contact surface Gold-plated

Housing TPU

Seal FPM 15 27

M 12x1

39

Ø10,5

04 POL (with 2 m cable) R900779504
Fitting CuZn/Ni 04 POL (with 5 m cable) R900779503
Wire cross-section 4 x 0,34 mm

Sheath material PUR

Shield Not connected 

on plug side 

Sheath diameter Ø5.0 mm

Sheath colour Black

Bending radius for 

dyn. application

min. 50 mm

4620

M12x1

04 POL (without cable)1) R900773042
Connection:

1

2

3

4

BN

WH

BU

BK

2

1

4

3 20

M12x1

30

36

Ø
18

Ø15

04 POL (without cable)1) R900779509

1) Type of protection IP68

Accessories: Plug-in Connectors

Tightening torque M
A
 = 25 to 30 Nm
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Information on available spare parts:

www.boschrexroth.com/spc

1/6Electronic signal transmitter

Type VT 10468

Series 3X
Single axis version

RE 29753/04.05
Replaces: 07.02

Overview of contents

Contents Page

Features 1

Ordering details 2

Function 2

Engineering guidelines 2

Technical data 3

Cable allocation 3

Characteristic curves 3

Zero position, directional and dead-man contact 4

Switch in the lever 4

Circuit example 5

Unit dimensions 6

Features

Contained within the VT 10468-3X electronic signal transmitter 

are the electronic and mechanical components which are used 

to convert the lever movement into a proportional electrical 

voltage.

– Sensitive control due to low operating forces

– Integrated evaluation electronics

– ±15 V DC supply voltage

– Replacable gaiter

– Switched off if there is a cable break in the supply cables

– Polarity protection

Options:

– Dead-man switch in the hand lever

– Additional controls possible via various switches fitted into the  

   hand lever

– Can be held in any position by means of a friction brake

– The zero point may be mechanically locked

– Directional contacts for electrical monitoring of the hand lever     

   movement

F 87015_d
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Ordering details

Single axis signal transmitter  

Series 30 bis 39 = 3X
(30 to 39: unchanged technical data and connection allocation)

Additional functions
Friction brake = B
Spring return = F

Lever form
Hand lever

Hand lever

Hand lever

Hand lever

Hand lever

Ball lever

Ball lever

Ball lever

Additional functions
None

Push button

Rocker switch

Pressure operated switch

Rocker switch with detent

None

With dead-man contact

With mech. pull detent

Protection to EN 60529
IP 65 = 0
IP 65 = 1
IP 65 = 2
IP 65 = 3
IP 65 = 4
IP 65 = 5
IP 53 = 6
IP 65 = 7

Futher details in clear text

Direction contact
R0 = No contact 

RX = Contact in the X axis

VT 10468 3X *

Function

Mechanics

The simple robust mechanism consists of a control lever moun-

ted in a swivel bearing. By deflecting the lever, the setting of a 

plastic track potentiometer is changed. Dependent upon the 

model, the control lever is automatically spring returned to the 

neutral position or held in any position by a friction brake. 

A mechanical detent can also be fitted into the hand lever. The 

mechanism is protected by a rubber gaiter.

Zero position, directional and dead-man contacts

In order to be able to electrically monitor the direction of le-

ver movement and the zero position, a switch can be fitted per 

half axis. This switch closes when the lever is moved between 

±5 % to ±10 % of the maximum travel (referred to the output 

signal of ±10 V).

The transducer can also be fitted with a dead-man switch. This 

is operated by pressing the upper half of the hand lever (at 

right angles to the plane of installation).

When these functions are required, they are connected via a 

2nd non-screened cable.

Electronics

The plastic track potentiometer is connected in series with an 

impedance converter, which ensures that the control curve re-

mains within the specified limits, even with varying loading on 

the control output. The electronics also carry out other protec-

tive functions.  Should a cable break in the ±15V lines occur, 

then the supply to the electronics is automatically switched off 

internally. The electrical connection is via multi-core screened 

cable. 

The combination of plastic track potentiometer and impedance 

converter ensures that a long service life is achieved.

Engineering guidelines

Attention:  If the transmitter is installed in a fully isolated manner, then the transmitter housing must be earthed by a seperate 

 cable!
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Electronics

Supply voltage  U ±15 VDC (± 1 %)  stabilised

Current consumption  I Approx. 30 mA

Control outputs

– Output voltage  U Max. ±10 V

– Output current  I Max. ±5 mA

Switched contacts 2 A, Max. 30 VDC (ohmic load)

Fuse  I
S

2 A, medium blowing characteristics

Mechanics

Lever displacement angle  Approx. 20° from the spring centre position to the end position

(when operated in the X direction)

Operating force F Start value approx. 6 N

Final value approx. 10 N

Protection to EN 60529 

– above the mounting plane: See ordering details

– below the mounting plane: IP 65

Cable length  l 600 mm

Permissible ambient temperature  –25 to +70 °C

Weight  m Approx. 1.5 kg

Technical data (for applications outside these parameters, please consult us!)

Characteristic curvesCable allocation

X axis

Lever displacement angle

Colour of the connecting cables (cable 1 – screened):

Supply lines: Red +15 V

Black M0 (measured zero)

Blue –15 V

Signal lines: White M0 (measured zero)

Pink X axis

Screen: Yellow/green Housing transmitter

Transparent Screen

Notes: – The cable screen is not connected internally!

– If the transmitter is installed in a fully isolated 

manner, then the transmitter housing must be 

connected to earth!

Colours of the connecting cables (cable 2 – non screened):

Feed cable: Blue

Directional contacts: Grey/Pink X
A

Red/Blue X
B

Dead-man contact: Grey

Zero position contact: Black X axis

767
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Switch in the lever

Zero position, directional and deadman contacts

Directional contact X
A

Directional contact X
B

Dead-man contact

Zero position contact X axis

Pressure switch and push button

Rocker switch and rocker switch with detent

Violet

Violet White

White

Brown

Colours of the connecting cable (cable 2 – non screened):

Feed cable: Violet

Pressure operated switch and push button: White

Rocker switch and rocker switch with detent: Brown
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Circuit example
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©  This document, as well as the data, specifi cations and other 

information set forth in it, are the exclusive property of Bosch Rexroth 

AG.  Without their consent it may not be reproduced or given to third 

parties.

The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be  derived from our information. The information given  

does not release the user from the obligation of own judgement and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.

Unit dimensions (dimensions in mm)

Front

1 Hand lever

2 Ball lever

3 Mounting face

4 Connecting cables (length 600 mm)

5 Switch in lever (see ordering details)

6 Dead-man contact

7 Pull detent
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1/8Electronic signal transmitter

Type VT 10406

Series 3X
Two axes version

RE 29754/04.05
Replaces: 07.02

Overview of contents

Contents Page

Features 1

Ordering details 2

Function 2

Engineering guidelines 3

Technical data 3

Cable allocation 4

Characteristic curves 4

Zero position, directional and dead-man contact 5

Switch in the lever 5

Circuit example 6

Unit dimensions 7

Features

Contained within the VT 10406-3X electronic signal transmitter 

are the electronic and mechanical components which are used 

to convert the lever movement into two independent proportional 

signals. Due to the design of the lever joint safe operation of only 

one axis is also guaranteed.

– Sensitive control due to low operating forces

– Integrated evaluation electronics

– ±15 V DC supply voltage

– Replacable gaiter

– Switched off if there is a cable break in the supply cables

– Polarity protection

Options:

– Dead-man switch in the hand lever

– Additional controls are possible via various switches fitted into 

the hand lever

– Can be held in any position by means of friction brakes in the 

X and Y axes

– The zero point may be mechanically locked

– Directional contacts for electrical monitoring of the hand lever     

movement

F 87014_d

Information on available spare parts:

www.boschrexroth.com/spc
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Ordering details

Two axes signal transmitter  

Series 30 to 39 = 3X
(30 to 39: unchanged technical data and connection allocation)

Additional functions
Friction brakes on X and Y axes = BXY
Friction brakes on X axis, spring return on Y axis = BX0
Friction brakes on Y axis, spring return on X axis = B0Y
Spring return on X and Y axes = FXY

Lever form
Hand lever

Hand lever

Hand lever

Hand lever

Hand lever

Ball lever

Ball lever

Ball lever

Additional functions
None

Push button

Rocker switch

Pressure operated switch

Rocker switch with detent

None

With dead-man contact

With mech. pull detent

Protection to EN 60529
IP 65 = 0
IP 65 = 1
IP 65 = 2
IP 65 = 3
IP 65 = 4
IP 65 = 5
IP 53 = 6
IP 65 = 7

Further details in clear text

Direction contact
R00 = No contact 

RXY =      Contact in X and Y axes

S =  Standard

K =  Cross-form limiting gate

Function

Mechanics

The simple robust mechanism consists of a control lever moun-

ted in a swivel bearing. Two plastic track potentiometers are 

adjusted, these are orientated in relation to the associated axis. 

When the control lever is released, springs return to its neutral 

position. The mechanical components are protected by means 

of a gaiter. The transmitter can be fitted with a friction brake on 

both axes which makes it possible to hold the control lever in 

any position. When the actuation of only one axis is permissib-

le a cross-form of gate can be fitted. (simultaneous actuation of 

both axes is thereby not possible).

Zero position, directional and dead-man contacts

In order to be able to electrically monitor the direction of lever 

movement and the zero position, a contact can be fitted per 

half axis. This contact closes when the lever is moved out of its 

neutral position within the range of ±5 % to ±10 % (referred to 

the output signal of ±10 V).

The transducer can also be fitted with a dead-man switch. This 

is operated by pressing the upper half of the hand lever (at 

right angles to the plane of installation).  

When these functions are required, they are connected via a 

2nd non-screened cable.

Electronics

The plastic track potentiometer is connected in series with an 

impedance converter, which ensures that the control curve re-

mains within the specified limits, even with varying loading on 

the control output. The electronics also carry out other protec-

tive functions. Should a cable break in the ±15V supply lines 

occur, then the supply to the transducer is automatically swit-

ched off internally. The electrical connection is via a multi-core 

screened cable. 

The combination of plastic track potentiometer and impedance 

converter ensures that a long service life is achieved.

VT 10406 3X *
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Elektronics

Supply voltage  U ±15 VDC (± 1 %) stabilised

Current consumption  I Approx. 40 mA

Control outputs

– Output voltage U Max. ±10 V

– Output current  I Max. ±5 mA

Switched contact 2 A, max. 30 VDC (ohmic load)

Fuse  I
S

2 A, medium blowing characteristics

Mechanics

Lever displacement angle  Approx. 20° from the spring centred position to the end

position (when operated in the X or Y directions)

Operating force  F Start value approx. 7 N

Final value approx. 16 N

Protection to EN 60529

– Above the mounting plane See ordering details

– Below the mounting plane IP 65

Cable length  l 600 mm

Permissible ambient temperature  –25 to +70 °C

Weight  m Approx. 1.8 kg

Techicnal data (for applications outside these parameters, please consult us!)

Engineering guidelines

Attention:  If the transmitter is installed in a fully isolated manner, then the transmitter housing must be earthed by a 

 separate cable!
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Characteristic curves

Cable allocation

X axis

Y axis

Lever displacement angle

Colour of the connecting cable (cable 1 – screened):

Supply lines: Red +15 V

Black M0 (measured zero)

Blue –15 V

Signal lines: White M0 (measured zero)

Pink X axis

Green Y axis

Screen: Yellow/Green Housing transmitter

Transparent Screen

Notes: – The cable screen is not connected internally!

– If the transmitter is installed in a fully isolated manner, then the transmitter housing must be connected to earth!

Colour of the connecting cable (cable 2 – non-screened):

Feed cable: Blue

Directional contacts: Grey/Pink X
A

Red/Blue X
B

Yellow Y
C

Brown/Green Y
D

Dead-man contact: Grey

Zero position contact: Black X-Achse

Green Y-Achse
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Switch in the lever

Zero position, directional and dead-man contacts

Directional contact X
A

Directional contact X
B

Dead-man contact

Zero position contact X axis

Pressure switch and push button: Rocker switch and rocker switch with detent:

Violet White

Brown

Colour of the connection cables (cable 2 – non-screened):

Feed cable: Violet

Pressure operated switch and push button: White

Rocker switch and rocker switch with detent: Brown

Zero position contact Y axis

Directional contact Y
D

Directional contact Y
C

White

Violet
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Circuit example
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Unit dimensions (dimensions in mm)

Front

1 Hand lever

2 Ball lever

3 Mounting face

4 Connecting cables (length 600 mm)

5 Switch in lever (see ordering details)

6 Dead-man contact

7 Pull detent

Front (see notch)
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©  This document, as well as the data, specifi cations and other 

information set forth in it, are the exclusive property of Bosch Rexroth 

AG. Without their consent it may not be reproduced or given to third 

parties.

The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be  derived from our information. The information given  

does not release the user from the obligation of own judgement and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.

Notes
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1/6Electronic signal transmitter

Type VT 10399

Series 5X
Three axes version

RE 29755/04.05
Replaces: 07.02

Overview of contents

Contents Page

Features 1

Ordering details 2

Function 2

Engineering guidelines 3

Technical data 3

Cable allocation 4

Characteristic curves 4

Zero position, directional and dead-man contact 5

Circuit example 5

Unit dimensions 6

Features

Contained within the VT 10399-5X electronic signal transmitter 

are the electronic and mechanical components which are used 

to convert the lever movement and the operating elements con-

tained within the ball grip into a proportional electrical voltage. 

Due to the design of the lever joint, safe operation of only one 

axis is also possible.

Features:

– Sensitive control due to low operating forces

– Integrated evaluation electronics

– ±15 V DC supply voltage

– Replacable gaiter

– Switched off if there is a cable break in the supply cables

– Polarity protection

Options:

– Dead-man switch in the hand lever

– The actuation pins of the Z axis are sealed (by means of a 

gaiter)

– The ball grip can be deflected by ±20 °

– Can be held in any position by means of a friction brake in the 

X and Y axes

– Directional contacts for electrical monitoring of the hand lever 

movement

F 87013_d

Information on available spare parts:

www.boschrexroth.com/spc
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Ordering details

Three axes signal transmitter  

Series 50 to 59 = 5X

(50 to 59: unchanged technical data and connection allocation)

Additional functions

Friction brakes on X and Y axes = BXY

Friction brake X axis, spring return on Y axis = BX0

Friction brake Y axis, spring return on X axis = B0Y

Spring return on X and Y axes = FXY

Lever form and additional functions

Ball grip, adjustable ±20°

Ball grip, fixed

Ball grip, fixed with gaiter

Protection to EN 60529

IP 53 = B

IP 53 = C

IP 65 = D

Ball grip only with direction contacts = 80

Ball grip with proportional output ±10 V = 90

Ball grip with proportional output ±10 V and two direction contacts

(can also be used as zero position contacts) = 9R

Further details 

in clear text

Direction contact

R00 = No contact 

RXY = Contact in the

X and Y axes

T = ball grip with

dead-man contact

A = ball grip without

dead-man contact 

Function

Mechanics

The simple robust mechanism consists of a control lever that is 

mounted in a swivel bearing. Two plastic track potentiometers 

are adjusted, these are orientated in relation to the associated 

axis. The actuation elements in the ball grip also adjusts the 

plastic track potentiometers, thereby sensitive control is also 

possible in the Z axis. On request the ball grip can be stepless-

ly deflected (max. ±20°) in relation to the control lever. Spring 

centring returns the control lever and ball grip into the neutral 

position whn the lever is released. The mechanical components 

are protected by means of a gaiter.

Zero position, directional and dead-man contacts

In order to be able to electrically monitor the direction of lever 

movement and the zero position, a contact can be fitted per 

half axis. This contact closes when the lever is moved out of its 

neutral position within the range of ±5 % to ±10 % (referred to 

the output signal ±10 V).

The transducer can also be fitted with a dead-man switch. This 

is operated by pressing the upper half of the hand lever (at 

right angles to the plane of installation).

When these functions are required, they are connected via a 

2nd non-screened cable.

Electronics

The plastic track potentiometer is connected in series with an 

impedance converter, which ensures that the control curve re-

mains within the specified limits, even with varying loading on 

the control output. The electronics also carry out other protecti-

ve functions. Should a cable break in the ±15V supply lines oc-

cur, then the supply to the transducer is automatically switched 

off internally. The electrical connection is via multi-core scree-

ned cable. 

The combination of plastic track potentiometer and impedance 

converter ensures that a long service life is achieved.

VT 10399 5X *
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Engineering guidelines

Attention: If the transmitter is installed in a fully isolated manner, then the transmitter housing must be earthed by a 

 separate cable! 

Technical data (for applications outside these parameters, please consult us!)

Elektronics

Supply voltage  U ±15 VDC (±1 %) stabilised

Current consumption  I Approx. 50 mA

Control outputs

– Output voltage U Max. ±10 V

– Output current  I Max. ±5 mA

Switched contact 2 A, max. 30 VDC (ohmic load)

Fuse  I
S

2 A medium blowing characteristics

Mechanics

Lever displacement angle  Approx. 20° from the spring centred position to the end

position (when operated in the X or Y directions)

Operating force  F Start value approx. 7 N

Final value approx. 16 N

Protection to EN 60529

– Above the mounting plane: See ordering details

– Below the mounting plane: IP 65

Cable length  l 600 mm

Permissible ambient temperature  –25 to +70 °C

Weight  m Approx. 2.0 kg
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Characteristic curves

Cable allocation

X axis

Y axis

Lever displacement 

angle

Colour of the connecting cable (cable 1 – screened):

Supply lines: Red +15 V

Black M0 (measuring zero)

Blue –15 V

Signal lines: White M0 (measuring zero)

Pink X axis

Green Y axis

Yellow Z axis

Screen: Yellow/Green Housing transmitter

Transparent Screen

Notes: – The cable screen is not connected internally!

– If the transmitter is installed in a fully isolated man-

ner, then the transmitter housing must be connec-

ted to earth!

Colour of the connecting cable (cable 2 – non-screened):

Feed cable: Blue

Directional contacts: Grey/Pink X
A

Red/Blue X
B

Yellow Y
C

Braun/Green Y
D

White/Yellow Z
E

Yellow/Brown Z
F

Dead-man contact: Grey

Zero position contact: Black X axis

Green Y axis

White/Green Z axis

Z axis

Way

782



2 A

Hydraulics   Bosch Rexroth AGRE 29755/04.05    VT 10399 5/6

Zero position, directional and dead-man contacts

Directional contact X
A

Directional contact X
B

Dead-man contact

Zero position contact X axis

Directional contact Y
C

Directional contact Y
D

Directional contact Z
E

Directional contact Z
F

Zero position contact Y axis

Zero position contact Z axis

+ –
12 V
24 V

VT 11005

VT 11006

Circuit  example

Supply 

voltage

Power 

supply 

module

Directional and

zero position relays

Propor-

tional

amplifier

Proportional solenoids

Supply 

voltage

Propor-

tional

amplifier

Propor-

tional

amplifier

Proportional solenoids

Proportional solenoids
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©  This document, as well as the data, specifi cations and other 

information set forth in it, are the exclusive property of Bosch Rexroth 

AG.  Without their consent it may not be reproduced or given to third 

parties.

The data specifi ed above only serve to describe the product. No 

statements concerning a certain condition or suitability for a certain 

application can be  derived from our information. The information given  

does not release the user from the obligation of own judgement and 

verifi cation. It must be remembered that our products are subject to a 

natural process of wear and aging.
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Unit dimensions (dimensions in mm)

Front

1 Adjustable range for version „B“

2 Mounting face

3 Connecting cables (length 600 mm)

Front (see notch)
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Contents | Electronic accessories | Electronics 

RE 00112-06, Edition: 2013-08, Bosch Rexroth AG 

Designation Type
Component 

series Data sheet Page

Electronic accessories

5

Racks and card holders
Connection adapter VT 10812 2X 30105 787
Card holder VT 3002 2X 29928 791
19´´racks VT 19101, VT 19102, 

VT 19103
1X 29768 795

Power supply and stabilizing units
Power supply module VT 11006, VT 11116 1X 29729 803
Capacitor module VT 11110 1X 30750 807

Test and service devices
Service case with test unit for servo-valves without integrated electronics VT-SVTSY-1 1X 29681 811
Service case with test unit for servo and proportional valves with integral 
electronics (OBE)

VT-VETSY-1 1X 29685 817

Mating connectors
Mating connectors and cable sets for valves and sensors in hydraulics 08006 829
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1/4Connection adapter

Type VT 10812

Series 2X

RE 30105/06.05
Replaces: 08.03

Table of contents

Contents Page

Features 1

Ordering code 2

Unit dimensions 2 and 3

Features

VT 10812 connection adapaters are used as connecting element 

between Euro-racks and electronic cards in Euro-format.

VT 10812-2X/32D connection adapters consist of:

– 32-pin female multi-point connector and

– 32-pin terminal strip (both a/c assigned; form D)

VT 10812-2X/48F connection adapters consist of:

– 48-pin female multi-point connector and

– 48-in terminal strip (b/d/z assigned; form F)

VT 10812-2X/64G connection adapters consist of:

– 64-pin female multi-point connector and 

– 64-pin terminal strip (f/d/b/z assigned; form G)

H5397_d
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Ordering code

Connection adapter  

Series 20 to 29 = 2X

(20 to 29: unchanged installation dimensions and pin assignment)

 Further details in clear text

32D = 32-pin, form D 

48F = 48-pin, form F

64G =                                                  64-pin, form G

VT 10812 2X *

Unit dimensions (dimensions in mm)

Adapter, 32-pin, form D

Euro-rack

Electronic card
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Unit dimensions (dimensions in mm)

Adapter, 48-pin, form F

Adapter, 64-pin, form G

Euro-rack

Euro-rack

Electronic card

Electronic card
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must be remembered that our  products are subject to a natural process of 
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Information on available spare parts: 

www.boschrexroth.com/spc
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