HYDMASTER - MODEL TECHNICAL REFERENCE

Bosch Rexroth VT-VSPA2-1-2X/VO/T1 proportional
valve amplifier

Manufacturer: Bosch Rexroth
Manufacturer part number / published order designation: R901002090
Published model: VT-VSPA2-1-2X/VO/T1

About this compilation

Prepared by Hydmaster from selected manufacturer documentation. Original technical pages follow without cropped
drawings, rewritten data or altered units. This cover and index are Hydmaster editorial material, not a
manufacturer-issued exact-execution datasheet.

Coverage: selected pages relevant to the identified size and configuration. Other options or neighbouring models
retained on an original page apply only where explicitly identified.

Execution notes and conditions

Supply 18-35 VDC; 0-2.5 A is amplifier capability, not a preset current for an unspecified valve. Match clock
frequency and valve configuration.

Manufacturer manual identifies actual material number; selected 2011 data sheet covers the same 2X amplifier type
and T1/T5 options.

Source-page index

Source page numbers below are physical pages of each complete original PDF. The original printed page labels and technical content
remain unchanged. Compiled page numbers count this cover/index.

Source A: Bosch Rexroth VT-VSPA2 - RE30110, edition 2011-01

Original pages Compiled pages Relevant content
1-4 2-5 Manufacturer proportional valve application overview; Actual 2X T1/T5 ordering key and
separately selected card holders; Command summation, ramp, enable and output-stage

functions; T1 single-ramp circuit and pin assignment

6-8 6-8 Functional supply and command/current/ramp limits; Valve-dependent current
characteristics, connector and ambient limits; T1 actual jumper/adjustment layout

10 9 Card/rack dimensions and installation reference

Source B: Bosch Rexroth VT-VSPA2 - RE30110-B, edition 2012-11

Manufacturer operating-manual identity page; lists the existing material numbers and amplifier executions.
Original pages Compiled pages Relevant content

5 10 Manufacturer manual explicitly identifies both material numbers and existing amplifier
executions

Hydmaster editorial cover/index - original source pages follow Cover/index 1
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Note:

When using amplifier card VT-VSPA2-1-2X as substitute
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!/..., observe the notes on configurations
and settings given in supplementary information 30110-Z.

- Suitable for controlling valve types 4WRA nominal sizes 6

and 10...2X, WRZ...7X and 3DREP...2X

— Built-up in the form of a board in the Euro-format

100 x 160 mm and is suitable for mounting into a rack

— Command value inputs: -« Differential input £ 10 V

» Four command value inputs,
110 V that can be called up
* Current input 4 to 20 mA

- Inverting the internal command value signal via the 24 V
input or jumper
— Selecting the ramp time via quadrantal recognition (24V input) or

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

— Switching over the ramp time range via jumpers
— Characteristic curve correction by separately adjustable jump

heights and maximum values

— Enable input

— "Ramp on/off* input
— Output signal "operational”

— Switchable measuring socket (option T5)

point

— Polarity protection for the supply voltage
— Power supply with DC/DC convertor without a raised zero
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Ordering details

I I 1 1 1
VT-VSPA2—1 —2X/Vo/ /

Analog amplifier in Eurocard format Further details in clear text")
For controlling valve types: T = With one ramp time
4WRA 6...2X; 4WRA 10...2X; 4WRZ...7X, 3DREP...2X =1 T5 = With five ramp times
Series 20 to 29 Basic version
(20 to 29 unchanged technical data

and connectional allocation =2X

) E.g. Output stage monitoring or command value
reached signal on request

Suitable card holders:

- 19" rack types VT 19101, VT 19102, VT 19103 and
VT 19110 (see data sheet 29768)

— Enclosed card holder type VT 12302 (see data
sheet 30103) with use of a blind plate 4TE/3HE (material
no. R900021004)

— Open card holder type VT 3002-2X/48F (see data
sheet 29928)
Only for installation in control cabinet!

Suitable power supply unit:

— Type VT-NES30-2X, see data sheet 29929
Compact power supply unit 115/230 VAC — 24 VDC,
108 W
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Power supply [1]

The amplifier card has a power supply with an inrush current
limiter. This supplies all of the internal positive and negative
supply voltages. The inrush current limiter prevents inrush
current peaks caused by the smoothing capacitors in the
current output stage.

Applied command value

The internal command value signal is formed from the sum
of the external command value being applied to the differen-
tial input [2] and the command values being applied to the
summator [6] and the ramp generator.

The following is valid:

Standard | Current | Differen- Com. _Flow
value input tial input value direction
socket

-100% 4 mA -10V -10V P to B,
AtoT

0 % 12 mA oV oV
100 % 20 mA 10V 10V Pto A,
BtoT

0 % <1mA" ov

) If the current input is not switched or with current com-
mand value a cable break results in an internal command
value signal 0 %.

No switching takes place between the current and voltage in-
puts. The inputs are permanently available (see pin alloca-
tion).

Command value call-ups [4]

Four command value signals ,w1“ to ,w4“ can be called-up.
The external command value voltages (command values 1

to 4) are either directly applied via the controlled voltage out-
puts +10 V and -10 V or via an external potentiometer. If the
command value inuts are directly applied to the controlled
volatages then the settings are done on potentiometers ,w1*
to ,w4*“. When using external potentiometers then the internal
potentiometers act as attenuatators or limiters.

Only one call-up at the same time is possible. If more than
one call-up is activated at the same time then call-up , 1" has
the lowerst priority and call-up ,4“ the highest priority.

The active call-up is displayed via a yellow LED on the front
plate.

Command value inversion [7]

The internally generated command value which is formed
from the input signals, command value call-ups and zero
point off-set signal can be inverted by means of an external
signal or via jumper J1. The inversion is displayed via a LED
(+— 1) on the front plate.

Enable function [8]

With the enable function the current output stages are re-
leased and the internal command value signal is switched to
the ramp generator. The enable signal is displayed on the
front panel by means of a LED. If the enable is withdrawn,
the internal

command value (with an applied command value) changes
with the set ramp time. The valve being controlled therefore
does not open suddenly.

Ramp generator [9]

The ramp generator limits the rate of adjustment variable
increase. The subsigent jump functions and amplitude
attenuation are not lengthed or shortened by the ramp time.

With a ramp “on/off* signal or mit with jumper J2 the ramp
time is set to a minimum (< 2 ms) (ramp off).

External ramp time adjustment

With an external potentiometer it is possible to lengthen the
internally set ramp time. The setting can be checked with the
aid of the measuring socket. In the case of a cable break the
internal setting is automatically valid.

Note on the adjustment and measurement of the ramp time:
UinV|5|3 ]2
tinms |20 | 33 |50

Value at measuring socket ,t “

current ramp time (£20 %)

0.05
2000

0.03
3333

0.02
5000

UinV 1 /05|03 02 | 0.1
tinms | 100 | 200 | 333 | 500 | 1000

Characteristic curve generator [10]

With the adjustable characteristic curve generator it is pos-
sible to separately adjust the maximum values for the posi-
tive and

negative signals so that they can be matched to suit the
hydraulic requirements. the actual movement of the
characteristic curve through the zero point is not in the form
of a jump but is linear.

Amplitude limiter [11]

The internal command value is limited to approx. £110 % of
the nominal range.

Clock generator [13]

The clock generator produces the clock frequency for the
output stages. The clock signal can be switched, via a jump-
er, into one of three basic frequency ranges.

Current output stage [16]

The current output stage produces the clocked solenoid cur-
rent for the proportional valve. The solenoid current is limited
to 2.7 A per output. The output stage outputs are short cir-
cuit-proof. The output stages are de-energised in the case of
an internal fault signal or missing enable.

Fault recognision [17]
Monitors via current the output stage.

[ 1= Cross reference to the block circuit diagram
on pages 4 and 5
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Technical data (for applications outside these parameters, please consult us!)

Operating voltage Ug | 24 VDC + 40% - 20%
Functional range:

— Upper limiting value Ug Dpmax | 35V

— Lower limiting value Ug ()in | 18V

Power consumption Pg | <50 VA

Current consumption Il <2A

Fuse I | 2 A medium slow, replacable
Inputs:

- Analog

» Com. value 1 to 4 (potentiometer inputs) U, | 0to 10 V; R, > 100 kQ (ref. is MO)
» Com. value 5 (differential input) U,|0to£10V; R, > 50 kQ
» Com. value 6 (current input) I, | 4 to 20 mA; load ARz =100 Q
+ External ramp time U, | 0to+10V; R, =10KkQ (raised internally to +15 V; ref. is M0)
- Digital
» Command value call-ups U|8.5Vto U —> call-up actuated; R, > 100 kQ
U|0t06.5V —>no call-up; R, > 100 kQ
* Ramp call-up (option T5) U|8.5Vto U —> call-up actuated; R, > 100 kQ
U|0t06.5V —>no call-up; R, > 100 kQ
 Quadrant recognision U|8.5Vto U;—>ON; R, > 100 kQ
U|0t06.5V — OFF; R, > 100 kQ
+ Command value inversion U|8.5Vto Uy—>ON; R, > 100 kQ
U|0to 6.5V —>OFF; R, >100kQ
* Enable U|8.5Vto U;—>ON; R, > 100 kQ
U|0t06.5V — OFF; R, > 100 kQ
* Ramp U|8.5Vto U;—>ON; R, > 100 kQ
U|0to6.5V —>OFF; R, > 100 kQ
Setting ranges
— Zero compensation (potentiometer ,.Zw*) +30%
- Command value (potentiometers ,w1“ to ,w4") 0% to 110%
— Ramp times (potentiometers ,t1“ to ,t5%) 20 ms to 5 s; switchable 0.21t0 50 s
- Jump height (potentiometers ,S+“ and ,,S-) 0% to 50%
- Amplitude attenuation (potentiometers ,G+“ and ,G-") 0% to 110% (valid when setting the jump height from 0%)
Outputs
— Command value signal U110V £2%; 1 ,,=2mA
- Actual value signal Ul+25V+2%;] ., =2mA (mV2mA)
— Measuring point signal (option 5) Ul£10V £2%; |, =2 mMA
— Operational U|>16V; 50 mA (with a fault: U< 1 V; R, = 10 kQ)
- Controlled voltages U| +10 V £ 2 %; 25 mA; short circuit-proof
— Current output stage /'] 0to 2.5 A; short circuit-proof; clocked approx. 5 kHz

— Measurement sockets =~ Command value signal

Actual value signal

10V £2 %; [, =2 MA
125V+2%; 1 =2mA (mVAmA)

max
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Clock frequency
- WRA6

- WRA10
-WRZ

- 3DREP

300 t0 370 Hz (at 24 V Ugand 0 V U, =370 Hz)
180 t0 410 Hz (at 24 V Ugand OV U, =410 Hz)
170 Hz
170 Hz

Connection type

48-pin blade connector, DIN 41612, form F

Card dimensions

Eurocard 100 x 160 mm, DIN 41494

Front plate dimensions

- Height 3 HE (128.4 mm)

— Width soldered side 1 TE (5.08 mm)

— Width component side 3TE

Permissible operating temperature range 9| 0to50°C

Storage temperature range | -25°Cto+85 °C

Weight m | 0.17 kg (net)
Note!

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

cal loading see data sheet 30110-U.

Characteristic curves

2500

2250 |\

2000 N
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500
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\ 7
350 |4
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100% 80% 60% 40% 20% 2% 2%

20%

Command value in % —

40%
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/ 4WRZ...7X, 3DREP...2X
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Display / adjustment element T1

VSPA2-1-2X | RE 30110/01.11

J3 ramp time J8, J9 jump height J8 | J9 || J4 Jump function J1 inversion
0.2 to 50 sec. [&=] ||4WRA6 and 10...2X Off [e=] Inverted [e==]
0.02to 5sec. o 4WRZ...7X, 3DREP...2X o |[m] [&=]||On Not inverted .
[D: ——
REXROTH
1
E-1 T Gw+ S+ Gw- S- 10 [
DO 00 n W
O1w I%I I%I __— Do not adjust!
R 0Owi1 (ramp time symmetry)
ROwW2 ]
®Ow3 g_ =h ¢ g
QOw4 N 13
15 P ] ch
-
% ool J6 12
5ol 60 El )7
I
Do not adjust!
el (bias current)
ool F i
VSPA2 —! Do not adjust!
g ) [D: — (internal reference voltage)
LED displays: J5, J6 clock frequency | J5 | J6 | | J2 ramp function J7 max. current setting
Operational (green) Solllco AWRZ. 7X
@ Enable (yellow) 4WRAS...2X % é of = SDREF:’.....Z),( (=i
On .
-1 External inversion XS ||eX® 4WRA...2X
4WRA10...2X || exe
Measurement sockets: o . = Factory jumper setting
; Universal, Ol -
LLw,t Measurement signal ARz, 7X =] & [Es] | = Jumperclosed
1 Measurement zero 3DREP...2X c oflo] = Jumper open

Potentiometer (partially with LED display):

Zw Zero point alignment
wi Command value 1
w2 Command value 2
w3 Command value 3
w4 Command value 4

t Ramp time

adjustable on the board:

Gw+ Amplitude attenuation for positive command values
Gw- Amplitude attenuation for negative command values
S+ Jump heights for a positive direction

S- Jump heights for a negative direction

f Clock frequency output stage

Adjusting the locked potentiometers invalidates any guarantee claims!
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Unit dimensions (dimensions in mm)

VSPA2-1-2X | RE 30110/01.11
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Engineering / maintenance guidelines / additional information

For further information see document 30110-B.

Bosch Rexroth AG
Hydraulics
Zum Eisengiefer 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 informa-
tion 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 applica-
tion can be derived from our information. The information given does
notrelease the user from the obligation of own judgment and verifica-
tion. It must be remembered that our products are subject to a natural
process of wear and aging.
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1 Aboutthis documentation

1.1 Validity of the documentation
This documentation applies to the following products:
* VT-VSPA2-1-2X/VOT1 mat. no.: 901002090
« VT-VSPA2-1-2X/VOT5 mat. no: 901002095

This documentation is intended for assembly fitters, operators, service engineers
and system end users.
This documentation contains important information on the safe and proper assem-
bly, transport, commissioning, operation, use, maintenance, disassembly and simple
troubleshooting of the product
» You should read this documentation thoroughly, and in particular chapter 2
"Safety instructions" on page 7 and chapter 3 "General information on dam-
age to property and damage to the product" on page 11, before working with
the product.

1.2 Required and amending documentation

» The product must not be commissioned until you have been provided with the
documentation marked with the book symbol and you have understood and
observed it.

» Observe the configuration and setting instructions according to the 30110-Z ad-
ditional information when using the VT-VSPA2-1-2X amplifier card as replacement
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/...

Table 1: Required and amending documentation

Title Document number Document type
LL] Analog amplifier card 30110 Data sheet
L] Analog amplifier card 30110-U Environmental statement
ﬂ!!l Analog amplifier card 30110-Z Additional information

1.3 Representation of information

Consistent safety instructions, symbols, terms and abbreviations are used in this
documentation so that you can quickly and safely work with your product. For a bet-
ter understanding, they are explained in the following sections.

1.3.1 Safety instructions

In this documentation, safety instructions are indicated in chapter 2.6 "Product-
specific safety instructions" on page 9 and in chapter 3 "General information on
damage to property and damage to the product" on page 11 and whenever se-
quences of actions or instructions are explained which bear the danger of personal
injury or damage to property. The measures described for preventing these hazards
must be observed.

Safety instructions are set out as follows:

RE 30110-B/11.2012, VT-VSPA2-1-2X/VO/T., Bosch Rexroth AG
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