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» Component series 1X

» Suitable for the control of all direct and pilot operated
proportional pressure valves without electrical position
feedback and only one solenoid as actuating element
available at the time of the data sheet publication
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Ordering code
Type VT-VSPA1-1-1X/005
Material number: R900978827

Available accessories:

Card holder:

» Type VT 3002-1-2X/32D, see data sheet 29928
Single card holder without power supply unit

Function

The command value voltage is specified at the command
value input 1 either directly or via an external command
value potentiometer by means of the regulated voltage +9 V
of the power supply unit [14].

To this input, the following applies: +9V 2 + 100 % 1).

External command value presetting

[ | 12ac

Input 1
b 10ac +9V
Lo 14ac MO
-

Y

'+ 18ac
Notice:

If an external command value potentiometer is used, the
internal potentiometer "Gw" [3] must be set to maximum or
to the desired maximum pressure.

Internal command value presetting

|12ac

4r Input 1
I 10ac +9V
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Differential input (input 2)

0..+10V/4..20mA |28ac
0..20mA |

u (i)
0 V reference potential —L u

The amendment of the connection
designations in brackets only
applies to type VT-VSPA1-1.

The command value input 2 is a differential input [1]

(0 to +10 V). By means of DIL switches 2), it can be config-
ured as current input (4 to 20 mA or 0 to 20 mA). If the
command value is specified by external electronics with

a different reference potential (e.g. by a PLC), this input
has to be used. When disconnecting or connecting the com-
mand value voltage, it has to be ensured that both signal
lines are in each case separated from or connected with
the input.

Before they are forwarded, both command values are
summed up [2] and then reach a potentiometer [3] acces-
sible at the front plate of the card which acts as attenuator
and thus limits the maximum command value.



Function (continued)

The down-stream ramp generator [4] generates a ramp-
shaped output signal from a given stepped input signal.
The time constant of this signal can be separately adjusted
for the upwards and downwards direction by means of two
potentiometers. The specified ramp time refers to a com-
mand value step of 100 % and may be approx. 1 sor 5 s,
depending on the setting by means of a DIL switch 2). If

a command value step of less than 100 % is switched to the
ramp generator input or if the attenuator [3] is effective,
the ramp time will be correspondingly shorter.

By means of the external "ramp up/down off" contacts, the
upwards and downwards ramp times can be separately set
to their minimum value (approx. 30 ms).

Ramp "up/down" off

|2a

—r Ramp "up" off
_-Zc Ramp "down" off
4ac

The ramp generator [4] output signal is forwarded to
the summing amplifier [5] as current command value.
Here, a voltage of +6 V corresponds to a command value
of 100 %.
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In the summing amplifier [5], the output signals of the
characteristic curve generators [6] or [7] are added to the
command value (can be selected by means of DIL
switches 2) depending on the valve to be controlled). The
current command value can be filtered by means of a con-
nectible low pass. The current output stage [9] is con-
trolled using the current controller [8].
In the current controller, the current command value is
moreover modulated with the clock generator signal [10]
(frequency can be programmed using the DIL switch 2)). In
the valve solenoid, the clocked actual current value acts like
a constant current with superimposed dither signal. The
amplifier has measuring sockets for the internal command
value and the actual value.
The following is true for the command value: +6 V 2 100 %
The following is true for the actual value: I1mvV21mA
The "ready for operation" signal is output and the "H2" LED
on the front plate is illuminated if:
» there is no short-circuit of the solenoid conductors and
no overload of the output stage,
» acommand value is available (cable break detection),
» there is no cable break of the solenoid conductor.
In case of a fault, the following applies:

Output LED
Short-circuit Low Off
Cable break Clocking Flashing

1) The reference potential for command value 1 is MO (mea-
surement zero).

2) For the DIL switch settings see from page 7

[]... assignment to the block diagram on page 4
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Block diagram/p
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Technical data (For applications outside these parameters, please consult us!)

Operating voltage Ug | +24VDC +40 % -5 %

Upper limit value ug(t)ma [ +35V

Lower limit value ug(t)min | +22 V
Max. power consumption Ps | 50 VA
Max. current consumption /1|1.8A
Fuse Is| 2.5 A slow-blow
Inputs Command value 1 Ue | 0 to +9 V (reference potential is MO)
Command value 2 (differential input) Ue|0to +10 V; Re = 100 Q ) .
or le | 4 to 20 mA (load Rs = 100 Q) zzzzdc:?if: tt:esigtt'”g by
or le | 0 to 20 mA (load Rg = 100 Q)
Ramp time (setting range) t | 30 ms to approx. 1 s or 5 s (depending on the setting by means of S14)
Outputs
Output stage
Solenoid current/resistance Imax | 800 mA + 20 %, Ryo = 19.5 Q Depending on the setting by means
or Imax | 1600 mA + 20 %, Roo = 5.4 Q of 817 1)
Pilot current with /nax= 800 mA Iy | 50 mA or 100 mA Depending on the setting by means
with /ax = 1600 mA I, | 100 mA of S17 and "Zw" (R130)
Additionally with Imax= 800 mA Iy | O to 300 mA +20 % Adjustable by means of "Zw"
With /max = 1600 mA Iy | O to 600 mA +20 % (R130) on the printed circuit board
Clock frequency f| 100 Hz or 160 Hz in each case +10 %

(depending on the setting by means of S25 to S27)
"Ready for operation" signal

High U | Approx. Ug, 50 mA
Low U|lOV,Ri=10kQ
Regulated voltage U|£9V 1%, +25mA externally loadable

Measuring sockets

Command value "w" U|Oto+6V (+6 V 2 100 % solenoid current), R; = 1 kQ
Actual current value "I" U|0to 1600 mV 2 0 to 1600 mA + 20 mA
Type of connection 32-pole male multipoint connector, DIN 41612, design D
Card dimensions Euro-card 100 x 160 mm, DIN 41494
Front plate dimensions
Height 3 HE (128.4 mm)
Width soldering side 1 TE (5.08)
Width component side 3TE
Admissible operating temperature range 9]0to+50°C
Storage temperature range 9| -25to +85 °C
Weight 0.1 kg

1) The maximum current I, can be set to the required value by
means of the "Gw" command value attenuator potentiometer.

RE 30111-05, edition: 2013-11, Bosch Rexroth AG
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Characteristic curves

Linear output characteristic curve (basic characteristic curve)
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Output characteristic curve with fixedly set characteristic

(see setting instructions page 9 and 10)
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Pilot current characteristic curve 2 (qualitative representation)
Setting range of the maximum command value with
potentiometer "Gw"

Characteristic curve 1 (qualitative representation)
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Display/adjustment elements

VT-VSPA1-1, component series 10 Potentiometer for pilot DIL switch
— current adjustment group S2X
— |

"Ready for operation" LED display =~ H2 E
Max. command value (attenuator) Gw

BR21...BR27
ON [
Ramp time "up" t~ | m <
R130 2,5 A MT
Ramp time "down"  tx
BR11...BR17
w - current command value w ON —
| - actual current value I HHDHUBH
[T I
DIL switch group S1X
=
VT-VSPA1-1, from component _ Potentiometer for pilot ~ DIL switch DIL switch
series 11 [D: — current adjustment group S2X group S1X
m|

O w[  [B O ]
"Ready for operation" LED display  H2 E;
=11

Max. command value (attenuator) Gw

=1
o5
=
i =11

R t " " 7 -

amp time "up t F2 =

25AT
| - actual current value O

Ramp time "down"  tx
w - current command value vlv
1
—1

Iml
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Display/adjustment elements (continued)

Assignment of the DIL switch settings on the card to the
valve types (see also sign on the printed circuit board)

Setting for valve types:

S§15 ... §17
(BR15 ... BR17)

S§21...S27 2
(BR21 ... BR27)

Setting valid for all
valve types:

S11..S514
(BR11 ... BR14)

DBE(M)T, DBE(M)30,
DRE(M)30,
3DRE(M)10 1),
3DRE(M)16 1),
DBEP6A, DBEP6B,
3DREP6A, 3DREP6B
Pumps

1234567
ON

Ramp time 5s

1st

1234567

_I]_I].I]j_I]_I]Jl

ON

DRE(M)10-5X,
DRE(M)20-5X

1234567
ON

DBE(M)10-5X,
DBE(M)20-5X,
3DRE(M)10P-6X,
3DRE(M)16P-6X,
ZDRE10,
(Z)DBE6

12345617
ON

123456

DRES,
ZDRE6

1234567
ON

Command value 2

+10V

0...20mA

4..20mA

1234567
ON

1234567
ON

1234567
ON

1) To component series 5X

2) S25 bis S27 determine the clock frequency, see page 9

Meaning of the "Zw" (R130) and "Gw" potentiometers:
» Pilot current setting by means of the
"Zw" (R130) potentiometer

— Clockwise rotation — increase in pilot current
— Counterclockwise rotation — reduction of pilot current
» Setting of the max. command value using the

"Gw" potentiometer

— Clockwise rotation — increase in command value
— Counterclockwise rotation — reduction of command value

Bosch Rexroth AG, RE 30111-05, edition: 2013-11

Notice (X):

With type VT-VSPA1-1 (component series 10), the

correct characteristic curve.
With type VT-VSPA1-1 (from component series 11),

eter does not have to be operated.

BR22 switch must be set to "ON" and the "R130" potenti-
ometer must be rotated to the left stop in order to set the

switch S22 does not have any effect. The "Zw" potentiom-
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Meaning of the DIL switches

Notice:

It has to be ensured before commissioning of the amplifiers
that the DIL switches on the printed circuit board are set
according to the relevant application.

Switch settings with regard to current valve types

9/12

Valve types/amplifier cards
DBE(M)T, DBE(M)30 DBE(M)10-5X
DRE(M)30, DRE(M)10 2 DBE(M)20-5X
Switch 2) -
bBERGA, DBEPGS ORE(V)204x (2ypbEs DRE, ZDRES
3DREP6A, 3DREP6B 3DRE(M)10P-6X
Pumps 3DRE(M)16P-6X
Characteristic curves
Basic characteristic curve Characteristic curve 1 Characteristic curve 1 Characteristic curve 2
S15 (BR15) OFF ON ON OFF
S16 (BR16) OFF OFF OFF ON
Command value filter
f-3q8 = 4 Hz fads = 4 Hz f3ag = 2.5 Hz
S23 (BR23) OFF ON ON OFF
S24 (BR24) OFF OFF OFF ON
Max. output current 1)
Imax = 800 mA Imax = 800 mA Imax = 1.6 A Imax = 1.6 A
S17 (BR17) ON ON OFF OFF
Clock frequency
f=100 Hz f=160 Hz
S25 (BR25) ON OFF
S26 (BR26) ON OFF
S27(BR27) OFF ON
Pilot current basic setting
"Zw" (R130) 100 mA 50 mA 100 mA 100 mA
1) Any doubling of the maximum output current will double the
setting range and the set pilot current.
2) To component series 5X
Pilot current setting range by means of the ( ) applies to VT-VSPA1-1, component series 10
"Zw" (R130) potentiometer: ) ) ) )
s = 800 MA — 1, = 0 to 300 mA Upon operation of switch BR22, the pilot current is
I = 1600 MA — I, = 0 to 600 mA increased by 50 mA or 100 mA.
Adjustment options independent of the valve type (command value 2 and ramp time)
Configuration of the differential input
Command value 2: +10 V Command value 2: 0 to 20 mA | Command value 2: 4 to 20 mA DRE, ZDRE6
S11 (BR11) OFF ON ON
S12 (BR12) OFF ON ON
S13 (BR13) OFF OFF ON
Max. ramp time
S14 (BR14) OFF21s ON25s

RE 30111-05, edition: 2013-11, Bosch Rexroth AG
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Dimensions (dimensions in mm)

H 2
==
H N

G

3HE (128,4)
°
100
89

(0]
v

5
f8

(20) 7 165
182

Project planning/maintenance instructions/additional information

>

vvywyyw

v

vvyyvwvyy

It has to be ensured before commissioning of the amplifiers that the DIL switches on the printed circuit board are set
according to the relevant application.

In the condition as supplied the parameters are set as follows (for the parameter setting refer to pages 8 to 10):
Max. ramp time = 5 s, pilot current = 100 mA, max. output current = 800 mA, clock frequency = 160 Hz.

The amplifier card may only be assembled when de-energized.

No connectors with free-wheeling diodes or LED displays must be used for solenoid connection.

Only carry out measurements at the card using instruments R; > 100 kQ.

Measurement zero (MO) is increased by +9 V compared to 0 V operating voltage and not isolated, i.e. =9 V regulated
voltage 2 0 V operating voltage. Thus, do not connect measurement zero (MO) to O V operating voltage.

For switching command values, relays with gold-plated contacts have to be used (low voltages, low currents).
Always shield command value lines, connect shielding to earth on the card-side, other side open. The card has to be
connected to the earth via terminal 6 or 8. If no system earth exists, connect 0 V operating voltage.
Recommendation:

Also shield the solenoid conductor. For solenoid conductors up to 50 m in length, use the line type LiYCY 1.5 mm2.
For 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.

The charging power of the smoothing capacitor on the card requires the pre-fuses to be of a slow-blowing nature.
Notice:

If the differential input is used, both inputs must always be connected or disconnected at the same time.

Bosch Rexroth AG, RE 30111-05, edition: 2013-11



Troubleshooting

If the amplifier cards do not function, the following steps
are required for troubleshooting:
1. Operating voltage available?
Measure contact 24ac against 18ac
2. Fuse on the card faulty?

w

Internal +9 V operating voltage available on the card?
4. If the internal command value potentiometers are used,

is the bridge from 10ac to 12ac available?
5. Is the external potentiometer correctly connected?
6. Is the differential input correctly connected?

Control: Reference potential to 30ac

0 to +10V to 28ac

7. Is the solenoid correctly connected?
If the card is removed, a resistance of approx. 20 Q to
30 Q or5Qto 8 Q has to be measurable between con-
tacts 22ac and 20ac depending on the valve type.

Valve amplifiers | VT-VSPA1-1-1X/005 11/12

Notice:

The output stage switches off at overtemperature (e.g. due
to overload). This error is displayed by the "H2" LED

going out!

In case of cable break of input "4 to 20 mA", the "ready for
operation" signal is reset and the "H2" LED will go out,

as well.

The following applies from component series 11:

In case of short-circuit or cable break of the solenoid con-
ductor, the ready for operation output will clock and the
"H2" LED will flash with a frequency of 0.5 to 2 Hz as soon
as the command value is simultaneously > 2 %.

RE 30111-05, edition: 2013-11, Bosch Rexroth AG



	Features
	Ordering code
	Function
	Block diagram/pin assignment
	Technical data
	Characteristic curves
	Display/adjustment elements
	Meaning of the DIL switches
	Dimensions
	Project planning/maintenance instructions/additional information
	Troubleshooting


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Kalibriert_RB_0606.icc)
  /CalCMYKProfile (Eurostandard \050Coated\051, 18%, UCR, 320%)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /DAN <>
    /ENU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD <>
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




