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1 Assembly instruction

1.1 Requirements

Knowledge about the application should be available. Common rules and laws, which can vary depending on
the location of the installation (e.g. for prevention of accidents or environment protection), have to be consid-
ered. The technical documentation should be known/available. The work may only be done by skilled technical
staff, which has knowledge about the specific engineering standards.

1.2 Surroundings

The device should not be installed nearby emitters of electromagnetic disturbance. The usage is allowed only
within the protection class mentioned in the data sheet. Intended is a mounting on a DIN rail in a shielded
housing like the control cabinet. Environmental conditions have to be maintained relating to the specification
referring to temperature, humidity etc.

Experience has shown that a typical installation space close to the PLC in the 24V control signal range
is suitable.

1.3 Further Components

Feed-in should be realized by a regulated power supply (typical: PELV system relating to IEC 60364-4-41).
The low internal resistance of it offers a better diverting of noise voltage, which leads to an improved signal
quality, especially when using high resolution sensors. Switching inductive reactance (relays and valve coils)
at the same supply always have to get an overvoltage protection directly at the coil. If using other consumer
load at the same supply a star-shaped ground wiring is recommended.

2 Mounting

2.1 General

The module has to be mounted and wired accordingly to EMC specifications. All wires which lead outwards
the cabinet have to be shielded consistently. A low impedance connection between PE and the rail has to be
established. Transient noise voltages are conducted from the module directly to the rail and thus to local earth.
The signal wires have to be placed separately from the power lines. Ventilation slots must not be covered to
ensure a sufficient cooling.

2.2 Shielding

Analog signal wires generally should be shielded. This should also be done for all other lines if their length is
greater than 3 m or if there are strong sources of interference. In case of high frequency irradiation also cheap
clap ferrites can be used. The shielding has to be connected to PE as near as possible to the module. The
earth connections serve leading off EMC disturbances and potential equalization, means safeguarding of the
functionality. They have to be connected with low impedance, this means by short wires with high cross sec-
tion, to the earth potential. Of course local requirements to the shielding have to be considered.
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2.3 Wire lengths

Having wire lengths of more than ten meters, the cross sections and shielding arrangements have to be evalu-
ated by qualified personnel considering possible interferences and its sources as well as the voltage drop. For
wire lengths over 40 meters particular attention is required.

2.3.1 Signal wires

When having long wirings, voltage signals can be disturbed by external influences. In this case it is recom-
mended to use current signals in the range of 4... 20 mA. Further advantage of current signals is the possibil-
ity of monitoring them with regard to cable break.

2.3.2 Supply voltage
Typical 12 V or 24 V systems

Remark: solenoid voltage

Because of the current controlled power stage the voltage drop at the solenoid has not to be the same as the
supply voltage. Typical is a lower value even at full control for having a margin when the solenoid is getting
warm. In addition, the dynamic behavior of the current control is improved by the available voltage drop.

An exception to this is when overheating of the magnet in the event of a fault must be ruled out for safety rea-
sons.

2.3.3 Solenoid wires

In the case of long cables, the significance of the impedances increases. In particular, the ohmic resistance of
the cables must be taken into account when calculating the voltage drop in the solenoid circuit.

This can result in the short-circuit detection triggering with a delay or not functioning at all, because the wire
becomes the main load and so the most important resistance. For example having 100 meters wire with 1.5
mm? cross section, a short cut detection is not possible anymore. Increasing to 2.5 mm? it works delayed, de-
pending on the used solenoids and the parameterization. Further it is influenced by the used power supply and
the controlled current.

The resistance of a wire can be calculated by a formula, the resulting voltage drop is proportional to the sole-
noid current in steady-state operation. The wire cross-section should be dimensioned according to this princi-
ple. The following approach can be used:

The specific resistance of copperis p = 0.0171 Qmmz/m at 20°C, for the temperature coefficient it can be cal-
culated with o = 0.0039 K-'. For other materials or alloys those values have to be adapted. L means the one

way length of the wire to the solenoid, “A” stands for the cross section of the conductor in mm?2 and 9 is the
wire temperature in °C. RLin Q is the result representing the wire resistance.

p* (14 ax(9—20))*2xL
A

RL=

By means of this and the necessary control current to the solenoid the voltage drop of the wire can be calcu-
lated. U = RL *I.
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The following voltage drop each 10 m wire length can
be assumed at 30°
Cross section | Wire resistance | Solenoid current | Voltage drop
[mm?] [Ohm] [mA] [Vl
0.5 0.71 500 0.36
1000 0.71
2500 1.78
1 0.36 500 0.18
1000 0.36
2500 0.89
1.5 0.24 500 0.12
1000 0.24
2500 0.59
25 0.14 500 0.07
1000 0.14
2500 0.36
4 0.09 500 0.04
1000 0.09
2500 0.22

For example a 2.6 A / 3.7 Ohms solenoid can cause a voltage drop of 10.7 V in permanent operation. At a
wire with a length of 50 m with 1 mm? cross section there is an additional drop of 4.45 V. The loss of the power
stage can be supposed with 1 V. As result the power supply should provide a minimum of 16.2 V as the sum
of the above mentioned drop values (10.7 + 4.45 + 1), this means a 12 V system is not able to drive the maxi-
mum current.

Recommendation: (2.6 A solenoid with 3.7 Ohms coil resistance in cold state)
Up to 40 m: 1.5 mm?
Upto100 m: 2.5mm?

The solenoid connection lines from the valve to the amplifier should be realized as 2-pin connection. A junction
to the ground potential or other common potentials is not permitted. A further variation is combining the return
lines for valves with only 3 connectors. The possible wiring is described in the relating documentation.

A-Solenoid

—
1]
|

B-Solenoid

o ey

Example.: Hawe valves

AR

The solenoids must not be connected to recovery diodes or other semiconductors. Interruptive switching ele-
ments in those wires have to be avoided.
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3 Connections

3.1 Analog

The analog inputs can work in unipolar as well as in differential mode, depending on the relative circuit tech-
nology, and are parameterizable for both, voltage or current signals. That can be done by DIL switches (mod-
ules without computer interface) or by a command in the WPC parameter list.

The corresponding block diagram is decisive. A unipolar input uses the circuit ground as reference potential
while a differential input needs a connection of both contacts. Some devices provide a reference voltage as
supply for potentiometers. The maximum load has to observed, see related documentation.

In current loops, the measurement or control value is represented by the current. This makes these loops less
sensitive to interference. As a drawback is has to be considered that the signal resolution and accuracy for
current signals is slightly lower than for voltage signals.

3.1.1 Voltage inputs

The analog voltage inputs are freely scalable. If using a differential input with a unipolar signal it is necessary
to connect the second contact to a reference potential. For that we provide the ground potential on PIN 11, but
also the potential of the signal source can be used in order to avoid line losses. A compensation is possible up
to one volt.

Unipolar voltage input for 0...10V

Device In+ GND
0|—"'10V| i [ Egl\sﬂ-:;g/?,zs E?Nze E3.411
nput - - in
nputA__ | gamn e POS-124 / PCK-125 | Pin 13
X UHC-126 Pin 14
L o len CSC-151/152/156
J -
| 1 PQ-132
MDR-133
PQP-176
Differential voltage input for 10V Devi : I GND
evice n+ n-
10L+10V l\ln+ PAM-199 Pin9 | Pin10 | Pin 11
InputA ,~ 7 ) Input (Function 195)
T ov N |G [T 820
5/_ ’ PAM-193 Pin10 |Pin9 | Pin 11
- |
HERD PQ-132 Pin9 | Pin10 | Pin 11
Reference potential | J_
POS-123* Pin10 | Pin9 | Pin 11

* Only positive values will be processed
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Differential voltage input for +/- 10V

Device In+ In- GND
Output stage 010V In+ PAM-199 Pin 9 Pin 10 | Pin 11
A >n7 Input (Function 195)
Gain SV-200
- klﬂ- Offset ) , ,
i o.10v~” PAM-193 Pin10 | Pin9 Pin 11
as LaND
7 1 PQ-132 Pin9 | Pin10 | Pin 11
POS-123 Pin10 | Pin9 Pin 11
* Only positive values will be processed
Differential voltage inputs for 2 x 0...10V )
Device In+ In- GND
I Channel A PAM-199 Ch. A Pin9 | Pin10 | Pin 11
0..10V
InputA ,~ | MDA It (Function 196)
—~____+—]_ oV l\InA- g?f':et PAM-199 Ch. B Pin14 | Pin 13 | Pin 11
VA G J (Function 196)
e = 010V KInB+ Channel B MDR-137 /-337 Pin 9 Pin 10 | Pin 11
npu S " Input .
LA B | Pl C_h AICommand
\.__I\_+ ] oV ~/nB- Offset signa
hd |J MDR-137 /-337 Pin14 | Pin 13 | Pin 11
- GND Ch. B Feedback
signal
Reference potential | | PQP-171 Ch. A Pin9 | Pin10 | Pin 11
Command signal
PQP-171 Ch. B Pin 14 | Pin 13 | Pin 11
Feedback signal
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3.1.2 Current inputs

Those inputs also need a reference potential, for which the ground potential on PIN 11 should be used.
The input resistance varies depending on the module and can be found in the documentation.

Unipolar Input with 4...20 mA

Device In+ GND
4..20mA <IN PAM-140-P-| K3.2 | K34
Input A 7> Input :
InputA /% g / : POS-123 / -323 PIN6 | Pin 11
] Gain — X
—] Ortont POS-124 / PPC-125 | Pin 13
hd ov LGND UHC-126 Pin 14
= ) CSC-151/152/156
| J_ PID-131
PQ-132
MDR-133
PQP-176
Input 4...20 mA or 4...12 / 12...20 mA _
Device In+ In- GND
Input 45 0 ma L e PAM-190-P-| Pn2 |Pin4 |Pin3
AlB /N ] Pa Input PAM-199 Pin9 | Pin10 | Pin 11
Aé_' oV k'N- Offoet > (Function 195)
LJ POS-123 /-323 Pin10 | Pin9 | Pin 11
GND CSC-152
Reference potential | PQP-176
DSG-111 Pn9 | Pin10 | Pin 11
SCU-138
PQP-171
MDR-137 /-337
PQP-171 Pin14 | Pin13 | Pin 11
MDR-137 /-337

Two inputs of 4...20 mA (separate Inputs)

Device In+ In- GND
C aooma Ninas —mnel PAM-199 Ch. A Pn9 | Pin10 | Pin 11
InputA 7 J Input (Function 196)
k Gain —= ) ) X
— 0V _NINA- | offset PAM-199 Ch. B Pin 14 | Pin 13 | Pin 11
I -~ (Function 196)
= Channel B ) ) :
4..20mA LnB+ MDR-137 /-337 Pin9 | Pin10 | Pin 11
Input B/ g - Input Ch. A Command
1 | Gain — o ° a
7 ov )InB- Offset signal
-L | MDR-137 /-337 Pin 14 | Pin 13 | Pin 11
GND Ch. B Feedback
Reference potential | signal
1 PQP-171 Ch. A Pin9 | Pin10 | Pin 11

Command signal

PQP-171 Ch. B Pin 14 | Pin 13 | Pin 11
Feedback signal
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Isolating amplifier

If several devices should receive the same signal, a universal isolation amplifier can be used to share for ex-
ample the position feedback between the controller and the plc. In series connection the supply should have
enough reserve voltage for the sum of voltage drops at the input resistors of module and amplifier. The inputs
have to be connected to a reference potential as well (single ended). If the controller gets the signal through
an isolating amplifier its dynamics and signal quality have to be considered. For closed loop controlled applica-
tions the limit frequency of the isolation amplifier should be 1 kHz or more, which is not reached by most of the

standard devices.

Electric circuit with isolation amplifier

4...20mA

-
|-

-
~

<

Reference

Alternative electric circuit

with a high dynamic isolation amplifier

[ _< 4..20mA

Electric circuit with several signal inputs at one current loop,
special case at synchronous controller CSC-152:

S

Isolation amplifien
v
>

L Current input 1

™

In the synchronous control system using the CSC-152 modules with 4... 20mA feedback signal, several inputs
can be connected in parallel, because only one input resistor is activated. This is done by parameterizing the
feedback input of the master module to current. The inputs of the slave modules for acquisition the master po-
sition will be set to current as any other one by the user, but internally the input resistors are not activated.
This is managed by the module’s firmware without special user interaction.

Sensor
4...20mA

System wiring of the current loop

o ———

S —
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3.1.3 Connections in current loops

Sensors with analog outputs can be connected in different ways, depending on the specific sensor there may
be a restriction (e.g. there are sensors which can only be used in a 2-wire system).

3.1.3.1 4-wire system
The supply of the sensor is done with two wires, the signal transmission as well. This requires a high
effort for the wiring.

Supply of Sensor in Control module
sensor 4-wire system e 1
N |

3.1.3.2 3-wire system
There are two wires for the supply of the sensor and one for the signal output. Reference potential is
the common ground.

Supply of Sensor in
sensor 3-wire system

|

ala
o
Y

5

3.1.3.3 2-wire system
The sensors transfer signal and power supply via one (common) line. This is the variant with the
lowest wiring effort. The sensors supply themselves via the 4...20 mA current loop.

Supply Sensor in
of sensor 2-wire system
r—_ |

<

aC
(N
Y

—
|_
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3.1.4 Voltage outputs

Unipolar outputs are used in our modules to provide analog signals related to ground potential. The outputs
have a signal range of 0... 10 V with a maximum load of 10 mA.

Two of them are combined to provide a differential output.

Via differential outputs and inputs values between -100% and +100% are transmitted. The resulting signal is
represented by the difference between the voltages “a” and “b”. 0% means that the two voltage values are
identical. The module provides 5V on both output terminals in this case, but only if the operation state is
“‘READY”. When controlling directional valves positive differential values activate direction A while negative

values bring direction B into action.

Connection scheme of differential output and input

Valve control for

directional valves with OBE
Norm plug DIN EN 175201

Output driver: Valve control for directional
Control module valves with external amplifier mFrTTTTT T
with differential output with differential voltage input >i UB
I N, 0..10V o [ 1 ___ND l
I|CTRL | |
! U ub/_l—'—.'—|_>m_ :___.>E__ !
I N ‘j_ 0..10V ! !
| —
. GND < = :}GND | -I: B |
|
| J_ I | | | |
L J e J e J
u+100%
<UD A0V va10v > Device ua ub GND
w+100% Module series Pin15 | Pin 16 | Pin 12
DSG, POS, CSC,
UHC, PID, PQ,
PQP
0 >
POS-124 second Pin19 | Pin20 | Pin 18
output
w=wa -wb
w-100%
u-100% ¢
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3.1.5 Current outputs

If the outputs of the control modules are parameterized as current loop outputs 4...20 mA (or switched to that
via DIL switch), the input on the connected component must also be set accordingly. In the "single ended" cir-
cuit of the receiver module, one side of the burden is always at GND potential.

The current loop is powered by the control module. A standardized 4 to 20 mA signal is generated by the out-

puts.

With this signal also both directions of a directional valve can be controlled. Hereby are 12 mA representing
the neutral position. Lower values increase the activation P->B (A->T) up to 100% in direction B with 4 mA.
Higher values up to 20 mA increase the activation P->A (B->T), meaning direction A (see diagram below).

Wiring scheme current loop output and input

Output driver
Control module
with current output

Valve control for

directional valves with OBE

Valve control for directional
valves with external amplifier r
with current loop input

Norm plug DIN EN 175201

l' ___________ J 4..12 20mAr _________ -: ' :
| ua N Plva_ + R >D_ + !
1|CTRL _l—l—t—r— Vel Vol !
I u ub | wb I E I
1 t - | r-—r—- I
1 \I I. 1 | 1
: GND J = L GND : : B :
! L C. co L ? 1
S J e e = — J e J
100%
20mad +100% Device ua GND
Module series Pin 15 | Pin 12
DSG, POS, CSC,
UHC, PID, PQ,
PQP
POS-124 Pin19 | Pin 18
second output

u-100% W
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3.1.6 SSI-Sensors

The Synchronous Serial Interface (SSI) is an interface for absolute encoders.

For the connection of SSI sensors twisted-pair cables should be used. This provides good shielding
against interference signals. The driver of this RS422 interface allows wires of 100 meters length and

more. Depending on the module, the data rate is 120 or 170 kBaud.

The real maximum wire length depends on the required clock frequency, earth potential differences
between the participants and the noise which is coupled into the circuit. For that it is recommended
to reduce the wire length to the necessary minimum. The type and length of the cable must guaran-

tee the signal quality required for the specific application.
The sensor is supplied via the module. This can be connected via the same cable.

POS-123 | POS- POS-
PPC125 124 124
Control module UHC-126 | Sensor | Sensor
o, A 1 CSC-152 | 1 2
.%:g & A—)-[ssius |1 |ssI | cCsc-156
| |
| 1 H—)—|ssieNo | | uB Pin 31 Pin 33 | Pin 47
| | H2r| sk | TGND | Pin32 | Pin34 | Pin48
: I l l ' >_ SSI-CLK- : . . .
: _C 1 ' ‘ : )_ SSI.DATA : CLK+ Pin 25 Pin 37 | Pin 41
! 1 CLK- Pin 26 Pin 38 | Pin42
! —q:jc( BC :( P— SSI-DATA- | !
L [ B L ! DATA+ | Pin 27 Pin 39 | Pin 43
twisted-pair cable DATA- | Pin 28 Pin40 | Pin44
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3.2 Digital signals

The digital inputs and outputs work in such a way that the de-energized state represents a "logical zero" sig-
nal. The presence of a voltage above the minimum level corresponds to a "logical one". Accordingly, two bi-
nary states are distinguished. A range up to 30 V is covered and filters as well as reverse polarity and transi-
ent protection are provided in the device.

3.2.1 Inputs

The digital inputs have an input resistance of 25 kQ and are detect a “logical 1” at a voltage of more than 10 V.
For the reliable detection of a low level, the input voltage should be less than 2 V.

A
Ue
Input of the control module
r——=--===== A
1 U 1 Ul
| e ul |1
N eoo 1 10V Hf==———-—- — =High-threshold
e g
HH : FF-——-——q--Physica
N\ : switching points
IJ | : fFF-————-—-- - Low-threshold
1 =
e ———— J

3.2.2 Outputs

The digital outputs are realized by means of an electronic switch and allow a maximum load of 50 mA. The
output voltage corresponds to the supply voltage minus a maximum drop of 0.5 V.

Supply Output of the control module
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4 Principle sketch (PAM-199)

The schematical drawing shows a possible wiring of the power amplifier PAM-199-P for controlling a direc-
tional valve. Controlling unit in this system is a plc. Activation is done by the enable signal to Pin 15 and the
command signal to Pin 9 and 10 of the amplifier.

The operational readiness is indicated at pin 5 of the module. Via switch S1 on Pin 6 parameterizable special
functions can be controlled. The supply current to the amplifier should be limited considering the valve con-
sumption. Depending on the power supply a fuse should be integrated in the supply line to Pin 7.

V4

w— nan
o

N

i

Solenoid A Solenoid B

L — i |
o | L
Screen
/ Ready J |
i y W7 |
Digital Digital @ @ @ @ A
[ Lot 1D i B Pt
| Il Y l
| u‘,—% y [ ¢ P )
| X747 @@
S W | 77| s | 27| T
CPU amplifier
——————— PAM-199-P
PLC %
e —— ] 9 10 11 12 Power Supp|y
I h @
I =3 Ao
' MV /X
Al :A | 13 14 15 16 L N
alo nal
Inputsg |Outp?1%s O O @ @
\ /
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5 Imprint

W.E.St. Elektronik GmbH
Gewerbering 31
41372 Niederkriichten

Germany

Tel.:  +49(0)2163 577355-0
Fax.: +49(0)2163 577355 -11

Homepage: www.w-e-st.de
E-Mail: contact@w-e-st.de
Datum: 18.07.2023

The data and characteristics described herein serve only to describe the product. The user is required to
evaluate this data and to check suitability for the particular application. General suitability cannot be inferred
from this document. We reserve the right to make technical modifications due to further development of the
product described in this manual. The technical information and dimensions are non-binding. No claims may
be made based on them.

This document is protected by copyright.
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