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Inputs Output Isolation Power supply

Products

Modular cases (safe-area applications)

VariTrans® P 27000 ✖ ✖ ✖ ✖ ✖ ✖ ✖ 1000 V 5 kV Broad-range power supply 0.08 12.5 24

VariTrans® A 26000 ✖ ✖ ✖ ✖ ✖ 1000 V 4 kV Broad-range power supply 0.1 12.5 32

VariTrans® P 15000 ✖ ✖ ✖ ✖ ✖ ✖ 1000 V 4 kV Broad-range power supply 0.08 12.5 38

VariTrans® B 13000 ✖ ✖ ✖ ✖ ✖ ✖ 600 V � � � 0.4 12.5 46

VariTrans® B 10000 ✖ ✖ ✖ ✖ ✖ ✖ 100 V 510 V ✖ 0.4 6.1 54

IsoTrans® 41 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 500 V 2.5 kV ✖ 0.2 60

IsoTrans® A 47 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 300 V ✖ 0.2 68

IsoTrans® B 48 ✖ ✖ ✖ ✖ 100 V 510 V ✖ 0.1 6 74

IsoAmp® 23000 ✖ ✖ 2000 V 7 kV � � � � 0.1 22.5 80

IsoAmp® 24000 ✖ ✖ 2000 V 7 kV � � � � 0.1 22.5 80

IsoAmp® PWR A 20100 ✖ ✖ ✖ ✖ 600 V 2.5 kV ✖ 0.1 6.1 86

IsoAmp® PWR B 10116 ✖ ✖ 300 V 1.5 kV ✖ 0.2 6.1 92

ThermoTrans 205 Various resistance thermometers ✖ ✖ 1000 V 4 kV � � � � 0.1 22.5 98

ThermoTrans 206 Various resistance thermometers ✖ 1000 V 4 kV � � � � 0.1 22.5 98

ThermoTrans 210 Various thermocouples ✖ ✖ 1000 V 4 kV � � � � 0.1 22.5 106

ThermoTrans 211 Various thermocouples ✖ 1000 V 4 kV � � � � 0.1 22.5 106

IsoTrans® 600 ✖ ✖ 6 kV � (✖) 0.5 22.5 114

IsoAmp® 7000 ✖ ✖ 1500 V � � � � � 0.2 100 122

IsoAmp® 8000 ✖ ✖ 1500 V � � � � � 0.2 100 122

Modular cases (hazardous-area applications)

IsoTrans® 36/37 ✖ ✖ ✖ 3600 V ✖ 0.2 22.5 128

WG 20 ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.1 22.5 136

WG 20 ✖ ✖ 1000 V 4 kV ✖ ✖ 0.1 22.5 136

WG 21 ✖ ✖ 1000 V 4.4 kV � � � 0.1 22.5 142

WG 25 ✖ ✖ 1000 V ✖ 0.2 22.5 148

ThermoTrans 205 Various resistance thermometers ✖ ✖ 1000 V 4 kV � � � � 0.1 22.5 156

ThermoTrans 206 Various resistance thermometers ✖ 1000 V 4 kV � � � � 0.1 22.5 156

ThermoTrans 210 Various thermocouples ✖ ✖ 1000 V 4 kV � � � � 0.1 22.5 166

ThermoTrans 211 Various thermocouples ✖ 1000 V 4 kV � � � � 0.1 22.5 166

Eurocards (safe-area applications)

IsoAmp® 11000 ✖ ✖ ✖ ✖ 1000 V 4 kV � � 0.2 5 TE 176

IsoAmp® 12000 ✖ ✖ ✖ ✖ 1000 V 4 kV � � 0.2 5 TE 176

IsoAmp® 3000 ✖ ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.01 4/5TE 184

IsoAmp® 4000 ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.01 4/5TE 184

IsoTrans® 41 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 500 V 2.5 kV ✖ 0.02 4 TE 192

IsoTrans® 46 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 100 V 510 V ✖ 0.1 3 TE 198

EK 30/31 ✖ ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.1 4 TE 204

Modules (safe-area applications)

IsoAmp® 11000 ✖ ✖ ✖ ✖ 1000 V 4 kV � 0.2 22.5 212

IsoAmp® 12000 ✖ ✖ ✖ ✖ 1000 V 4 kV � 0.2 22.5 212

IsoAmp® 3000 ✖ ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.01 22.5 218

IsoAmp® 4000 ✖ ✖ ✖ ✖ 1000 V 4 kV ✖ ✖ 0.01 22.5 218

IsoTrans® 41 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 500 V 2.5 kV ✖ 0.02 22.5 226

IsoTrans® 46 ✖ ✖ 0 ... 50 mA ✖ ✖ ✖ 100 V 4 kV ✖ 0.1 22.5 234

✖ Available � Ordering alternatives ✱ optional
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Isolators for
high isolation/
input voltages

Standard-signal
multipliers

0 ... ±0,1 mA to 0 ... ±100 mA,
0 ... ±20 V to 0 ... ±200 V

0 ... ±60 mV to 0 ... ±500 mV,
0 ... ±100 V to 0 ... ±1200 V
0 ... ±60 mV to 0 ... ±500 mV,
0 ... ±100 V to 0 ... ±1200 V

0 ... 5 A AC, 0 ... 400 V AC,
48 ... 63 Hz
0 ... ±50 mA to 0 ... ±5 A,
0 ... ±200 V to 0 ... ±3000 V
0 ... ±50 mA to 0 ... ±5 A,
0 ... ±200 V to 0 ... ±3000 V

0 ... ±20 mV to 0 ... ±60 mV,
0 ... ±150 mV to 0 ... 500 mV
0 ... ±20 mV to 0 ... ±60 mV,
0 ... ±150 mV to 0 ... 500 mV

0 ... ±20 mV to 0 ... ±60 mV,
0 ... ±150 mV to 0 ... ±500 mV
0 ... ±20 mV to 0 ... ±60 mV,
0 ... ±150 mV to 0 ... ±500 mV

4.4 kV
*10 kV

4.4 kV
*10 kV

5 kV
*7 kV
5 kV
*7 kV

17.5/
22.5
12.5/
22.5
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Universal isolation amplifiers  VariTrans® P 27000 24
VariTrans® A 26000 32

Isolation amplifiers  VariTrans® P 15000 38
for standard signals VariTrans® B 13000 46

VariTrans® B 10000 54

Loop-powered isolators IsoTrans® 41 60
for standard signals IsoTrans® A 47 68

Isolating terminal IsoTrans® B 48 74

Isolation amplifiers for shunt applications IsoAmp® 23000/24000 80

Repeater power supplies IsoAmp® PWR A 20100 86
IsoAmp® PWR B 10116 92

Temperature transmitters ThermoTrans® 205/206 98
ThermoTrans® 210/211 106

AC/DC transmitters IsoTrans® 600 114

Isolators for high isolation/
high input voltages IsoAmp® 7000/8000 122

Modular cases Hazardous area

������

Isolation amplifiers for standard signals see Repeater power supply WG 20 136

Loop-powered isolators 
for standard signals IsoTrans® 36/37 128

Power supply/ isolator WG 20 136

Repeater power supply WG 21 142

Loop-powered supply WG 25 148

Temperature transmitters ThermoTrans® 205/206 156
ThermoTrans® 210/211 166

Eurocards
������

Universal isolation amplifiers IsoAmp® 11000/12000 176

Isolation amplifiers for standard signals IsoAmp® 3000/4000 184

Loop-powered isolators IsoTrans® 41 192
for standard signals IsoTrans® 46 198

Standard-signal multipliers IsoAmp® EK 30/31 204

Modules
������

Universal isolation amplifiers IsoAmp® 11000/12000 212

Isolation amplifiers for standard signals IsoAmp® 3000/4000 218

Loop-powered isolators IsoTrans® 41 226
for standard signals IsoTrans® 46 234



VariTrans® P 27000 / A 26000 / P 15000 / B 13000 / B 10000

Active isolation amplifiers

IsoTrans® 41 IsoTrans® A 47 IsoTrans® B 48

Passive isolators

MODULAR CASES Safe areas
|

IsoTrans® 36/37 WG 20

Isolation amplifiers for
standard signals

Temperature transmitters

ThermoTrans® 205/206
ThermoTrans®

210/211

Universal isolation 
amplifiers

Isolation amplifiers for standard signals

IsoAmp® 11000/12000 IsoAmp® 3000/4000 IsoTrans® 41 IsoTrans® 46

MODULAR CASES Hazardous areas
|

IsoAmp® 11000/12000

Universal isolation
amplifiers

IsoAmp® 3000/4000 IsoTrans® 41 IsoTrans® 46

Isolation amplifiers for standard signals

MODULES
|

EK 30/31

Standard-signal multipliers

Repeater power supplies

WG 20 WG 25WG 21

IsoAmp®

PWR A 20100
IsoAmp®

PWR B 10116 ThermoTrans® 205/206

Temperature transmitters

IsoAmp®

23000/24000

Repeater power supplies Shunt isolators, AC/DC transducers, 
high-voltage isolators

ThermoTrans®

210/211IsoTrans® 600 IsoAmp® 7000/8000

MODULAR CASES Safe areas
|

EUROCARDS
|

Product Overview
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In the field of industrial galvanic
isolation, Knick is the market
leader. The state-of-the-art is
constantly being redefined by the
Knick module range. The devices
have technical specifications that
are continually above the maxi-
mum requirements. The aspect 
of reliability is taken into consid-
eration as early as in the develop-
ment stage, from the first de-
finition phase. The advantages
are in every detail. For example,
the switching of measurement
ranges is always calibrated on
Knick isolators and there is no
need for complicated recalibra-
tion.

Knick modules 

The consistent use of high-quality
components with an extremely
long shelf life is part of the basic
design principles at Knick just like
intelligent circuit design and the
planning of safety spans between
the actual loading and possible
maximum rating. Integrated pro-
tection measures against over-
loading ensure further optimiza-
tion of the devices. Reliability
checks and design verification 
are obligatory in product devel-
opment. 

Certified quality.

Numerous approvals also prove
suitability for extraordinary re-
quirements and fields of applica-
tion. The Knick range contains
devices with GL, UL, CSA, FM
and ATEX approvals.
The main focus is also on preven-
tive quality assurance in produc-
tion. 
One result of this perfection is
the proverbial long life of Knick
isolators that sets standards with
a 5-year warranty and a very
high level of reliability. 
Not by chance, but as a declared
design and development aim.

Since 1993 Knick has been 
certified to ISO 9001.

Always better.
������
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�  Signals over long 
distances

If the measuring signal has a
long path, for example, to reach
the control room, potential
differences can occur between
the measuring point and the
control equipment causing con-
siderable measurement errors.
The electrical isolation complete-
ly eliminates the effects of these
potential differences thus rec-
tifying measurement errors.

�  Signal adaptation
One common problem is the
conversion of almost any meas-
uring signals into standard sig-
nals. The VariTrans® series from
Knick features universal and stan-
dard-signal isolators with excel-
lent characteristics in this area.

�  High voltages in the
measuring environment

If the signal being measured is 
in a high-voltage area (for ex-
ample, power supplies for build-
ings, railway facilities, produc-
tion facilities), it needs to be 
kept away from the control
technology (common-mode 
rejection, potential shift).

�  Signal amplification
If the power output of the sig-
nal source is not sufficient, active
Knick isolators amplify the signals
without falsifying the signal with
interfering faults.

�  Measuring high voltages
If high voltages and currents are
measured (for example, the volt-
age of a streetcar contact wire or
the current flowing through the
drive motor), the control equip-
ment needs to be protected. 

Knick isolators provide the only
really reliable protection in con-
junction with good interference
suppression.

�  Explosive mixtures
Ignition sparks must be avoided
at all costs during operation 
in potentially explosive atmos-
pheres. Galvanic isolation suitable
for explosive atmospheres is re-
quired to connect measuring and
control signals from a hazardous
area to the control equipment.
The Knick range features excel-
lent isolators and transmitters 
for these applications.

Product Overview
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�  Flexibility
If diverse applications should be
covered with a minimum num-
ber of models, the VariTrans®

P 27000 universal isolation ampli-
fier provides a wide range of in-
put, output and supply voltages
in one unit. Also there is no need
for adjustment by the user, the
devices provide calibrated range
selection for input and output.

�  Universal power supply
We have a solution for all supply
voltages: Our broad-range power
supply works with any voltage
between 20 V and 253 V, no
matter whether AC or DC. 

�  Loop-powered isolation
If there is no power supply or
you want to avoid using a power
supply, our passive isolators have
excellent transmission properties.  

�  Space problems
If space is limited, the Knick iso-
lators provide an enormous space
advantage in their 6 mm enclo-
sures – without losing out on
performance. Due to the minimal
heat generation, the isolators can
be placed next to each other
without ‘ventilation gaps’. 

�  Supply of 20 mA 
measuring loops

2-wire measuring systems are
supplied via the 20-mA signal
line. Knick provides supply units
for two-wire power supply and
isolation of the sensor signal for
hazardous and non-hazardous
applications.

�  Signal multipliers
The measuring signal from a
thermometer, for example, needs
to be sent to an indicator and 
a data logger on site and to the
control room, however, the out-

put power provided (max. load) 
is not sufficient for both con-
sumers.
Solution: Knick supplies signal
multipliers on Eurocards. When
top-hat rails are used, two or
more active Knick isolators can
be connected due to the ex-
tremely good input values. Their
outputs can then be used inde-
pendently and without feedback
to the inputs.

�  Transmitters
Special sensors require special
transmitters so that measuring
signals can be understood by
standardized control systems.
Knick supplies temperature trans-
mitters for resistance thermome-
ters and thermocouples. The di-
verse configuration possibilities
leave nothing to be desired.
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The Company
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The name Knick has been recog-
nized for outstanding quality in
the manufacture of electronic
measuring instruments for more
than half a century. Back in 1945
the company’s founder, engineer
Ulrich Knick, started manufac-
turing high-precision zero-point-
stabilized DC amplifiers. These
enabled the production of re-
liable laboratory pH meters and
other precision measuring
instruments. 

Today, company policy still focus-
es on a high technical level and 
a highly innovative orientation. 
Every fourth employee works in
Research and Development.
A large number of patents and
licensing agreements are the
result. The current production
range at Knick includes pioneer-
ing instruments for measure-
ment and control. 

A great deal of emphasis is
placed on EMC and explosion
protection, where the firm has
made a name for itself by de-
monstrating its expertise. For 
example, Knick also produces
standard-signal isolation ampli-
fiers, repeater power supplies
and temperature transmitters
for use in potentially explosive
atmospheres.

Knick.
������



10

The Company

|
1945
World’s first zero-
point-stabilized 
modulated DC 
amplifier

|
1956
First laboratory pH
meter with zero-point-
stabilized Knick
amplifier

|
1958
First zero-point-
stabilized chopperless
pH amplifier

|
1960
First transistorized
chopper amplifier for
measuring and con-
trol en-
gineering

|
1964
First Knick amplifier
for use in hazardous 
locations

|
1964
First DC transformer for 
passive signal isolation  
in measuring and con-
trol engineering

Knick. Chronology of innovations.
������

|
1979
First microprocessor-
controlled pH meter
with automatic elec-
trode calibration

|
1979
First industrial pH 
meter with digital 
display for on-site
mounting in hazard-
ous locations with 
a Zone-0 input

|
1980
First electrodeless con-
ductivity measuring 
system for hazardous
area applications with
PTB-certified 
sensor

|
1980
First loop-powered
digital indicator for
mounting within
hazardous locations

|
1980
First loop-powered
DC transformer for
mounting within
hazardous locations

|
1985
First retractable probe
control for fully auto-
matic pH measure-
ment

|
1995
First process analyzer
for simultaneous
measurement of pH
and conductivity in
hazardous locations

|
1996
First portable meter
for hazardous-area
applications with
IP 66 protection

|
1997
First process analyzer
with broad-range 
power supply of 
20 ... 253 V AC/DC

|
1998
First terminal with 
electrical
isolation

|
1999
First isolation ampli-
fier in 12.5 mm mo-
dular case with broad-
range power supply 
20 ... 253 V AC/DC
and calibrated range
selection

|
2000
First product line for
liquid analysis with
PROFIBUS®-PA inter-
face and ‘Profile 
for Process 
Control 
Devices’
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|
1965
First zero-point-
stabilized industrial
pH transmitters for
hazardous area
applications

|
1967
First portable pH me-
ter for hazardous area
applications (5000 
operating hours with-
out battery replace-
ment)

|
1969
First compact
digital pH meter

|
1972
First DC isolation
amplifier from Knick 
for active signal isola-
tion in measuring and
control engineering

|
1973
First portable pH meter
with digital display and
automatic sensor con-
trol (2500 measure-
ments without battery
replacement)

|
1976
First industrial pH 
transmitter for applica-
tions in the highest
danger zone: Zone 0

|
1986
First system-capable
DC calibrators in 
the DM 2000 price
range

|
1988
Laboratory conductivi-
ty meter with 4-elec-
trode sensor and a new
circuit principle that for
the first time enables
measurements in the
1 µS/cm ... 1000 mS/cm
range with a single 
sensor

|
1991
First loop-powered
digital indicator with
EMC to NAMUR

|
1992
First laboratory pH
meter with complete
self-monitoring in-
cluding electrode 
and EMC accord-
ing to NAMUR

|
1992
First analyzer line 
with EMC and user 
interface to NAMUR

|
1995
First portable pH 
meters with data 
logger and PC inter-
face

|
2001
First modular pro-
cess analyzer in hy-
gienic stainless steel 
enclosure

|
2002
First active isolation
amplifier with 3-port
isolation in 6 mm
enclosure

|
2002
First portable meter 
for measuring dis-
solved oxygen with
flow-free sensors

|
2003
First remote-calibra-
tion probe with main-
tenance-free ceramic
sealing

|
2003
First measuring system
for fully automatic 
pH measurement in
hygienic locations

|
2003
First repeater power
supply in 6 mm
enclosure
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Discourse

Electrical isolation in indus-
trial measuring technology.
������

Introduction
In industrial plants, the transmis-
sion of analog measuring and
control signals almost always re-
quires electrical isolation of the
signals being processed both for
safety reasons and in order to
achieve optimum signal quality
(see Figure 1). 

Measurements at dangerously
high voltages or in areas where
there is an explosion hazard,
different ground potentials (see
Figure 2), for example, in plant
sections located a long way
apart, as well as high common-
mode voltages do not allow
direct connection of the meas-
uring signals with other plant
assemblies. In this case, it is ab-
solutely essential to electrically
isolate the transmitted signals. 

Knick offers 
suitable poten-
tial isolating
components in
various designs to meet these 
requirements. Our range includes
modular cases just 6 mm wide,
solder-in modules and Eurocards
with up to 8 channels. 
Depending on the model, the
appropriate measuring signals
are also amplified or converted
to the standard values 10 V or
20 mA. Voltages of a few mV up
to 3000 V and currents of a few
µA up to 10 A can be transmit-
ted or converted with a high
level of accuracy.

60 mV

A

Shunt

0 V

M

1000 V DC

� Figure 1: Isolation of dangerous high voltages

60 mVShunt

P1

M

1000 V DC

Vinterfere

P2

Iinterfere

A

� Figure 2: Avoiding interference caused by differences 
in potential



� 1. Active and 
passive isolators

Functional principle:
Alternating voltages and alter-
nating currents can easily be
transmitted and electrically iso-
lated using transformers. Trans-
formers are reliable, easy to pro-
duce and suitable for high work-
ing voltages (isolation voltages)
when configured accordingly. 

The transformers are not suit-
able for the transmission of 
direct current (DC) signals. The
DC measuring signal is therefore
first converted into an alterna-
ting voltage using an electronic
chopper. This AC voltage is trans-
mitted to the secondary circuit 
by a transformer, where it is rec-
tified in sync with the chopper
frequency (see Figure 3) and 
then amplified or converted if
necessary.

Another principle of signal pro-
cessing is used in the modern,
switchable isolation amplifiers
from the VariTrans® series. The
input signal is converted into a
rectangular signal with a con-
stant frequency. The duty cycle 
of the rectangular voltage is
changed depending on the in-
put voltages (pulse width modu-
lation, PWM). The pulse width
modulated rectangular signal is
transmitted to the output side
using a transformer (isolated) 
and then reconverted into a volt-
age or current using a low-pass
filter. (see Figure 4)

The transmission ratio of the iso-
lation amplifier is controlled by a
microcontroller. The settings are
made using DIL switches. Since
these DIL switches are not incor-
porated in the negative feedback
of amplifier circuits, but instead
only switch digital signals, they
do not carry currents and cannot
cause any contact resistance
faults.

1.1 Active isolators 
(isolation amplifiers)
Isolation amplifiers are the best
known type of devices for gal-
vanic isolation of measuring sig-
nals. In addition to potential iso-
lation, these devices can also be
used as transmitters for signal
conversion of voltages or cur-
rents into standardized 20 mA 
or 10 V signals. When measuring
signals are transmitted 1:1, they
are also used to increase the
signal load capacity. The loading
of the input signal by the isola-
tion amplifier is generally negligi-
ble. Isolation amplifiers generally
require an external power supply.
Typical examples are the switch-
able VariTrans® P 27000 and 
P 15000 isolation amplifiers.

1.1.1 Isolation amplifiers for
unipolar signal processing
Isolation amplifiers that are only
suitable for transmitting unipolar
measuring signals can be used
for many applications, for ex-
ample, for processing standard
0/4 ... 20 mA and 0 ... 10 V sig-
nals. For the exact transmission
even in the vicinity of zero, how-
ever, the control range of the
Knick unipolar isolation ampli-
fiers extends a few percent into
the negative range. 
(see Figure 5)
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Electrical isolation

Current
output

Current
input

+

–

1:1

Generator

+

–

� Figure 3: Schematic diagram of an isolator with transformer isolation

Input Output

PWM converter Transformer RC filter

R
C

Direct voltage Alternating voltage (PWM signal) Direct voltage

T

Variable pulse width

� Figure 4:  PWM principle: Pulse width modulation

Current
output

Generator

Current
input

+

–

+

–1:1

+
–

� Figure 5: Schematic diagram of an active unipolar isolation amplifier



1.1.2 Isolation amplifiers for
bipolar signal processing
Bipolar measuring signals fre-
quently need to be processed
when, for example, motor cur-
rents are to be measured in 
both directions of rotation. 
Bipolar signals are also processed
when distances are measured or
for better resolution of measuring
signals. Knick also supplies dif-
ferent types of bipolar isolation
amplifiers, for example, the 
VariTrans® A 26000 for bipolar
standard signals. (see Figure 6)

1.2  Passive isolators
Active isolation amplifiers are
absolutely necessary for elec-
trical isolation of injected cur-
rent signals. Passive isolators 
can often also be used without
limitations. 

The passive isolators from Knick
do not need a power supply, 
the power is provided from the
measuring signal at the input
terminals as a voltage drop. The
load capability of the input signal
is reduced by the natural voltage
requirement of the passive isola-
tor. Passive isolators do not allow
signal amplification and do not
work isolated, i. e. the output
load is directly on the input
signal.

As a result, a current can no
longer flow in the input current
circuit when the output is open
(endless resistance) (see Figure 7).
If temporary interruption of the
output current circuit cannot be
ruled out, the DC transformer
output can be connected with 
a Zener diode that has a voltage
value well below the maximum
voltage transmitted by the DC
transformer and above the actual
load voltage required. When the
output current circuit is open, the
input current then flows via the
Zener diode in the output of the
passive isolator (see Figure 8).

The operating current required to
operate the devices is very low. 
It is approx. 2 µA to 100µA de-
pending on the model without
appearing as an additional trans-
mission fault. 

Passive isolators are suitable for
1:1 transmission of unipolar cur-
rent signals. The suitability for the
respective application should be
checked taking the load capability
of the input signal and output
load into consideration 
(see Figure 9).

Passive isolators are particularly
advantageous due to the simple
installation without additional
supply lines.

Passive isolators are available
as modular cases with up to 
4 channels (e. g. IsoTrans® A 47
H1/4), solder-in modules and on
Eurocards with up to 8-channels.
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Transmitter

V = IO · load
Vmax = < VZ

Loop-powered isolator

II = IO0 ... 20 mA IO

� Figure 8: Loop-powered isolator with load connected to output and 
parallel-connected Zener diode

Transmitter

RL max =
(10 V – VInt) /20 mA=
375 Ω

Loop-powered isolator

II = 0 ... 20 mA
0 ... 20 mA,
load
10 V

IO = 0 ... 20 mA

VI = VInt
+ (IO · RL)

� Figure 9: Circuit diagram for example 1

Generator

Voltage
output

Voltage
input (mV)

±

0

±

0

� Figure 6: Schematic diagram of an active bipolar isolation amplifier 

Output open

Transmitter

IO = 0

Loop-powered isolator

II = IO = 00 ... 20 mA

� Figure 7: Loop-powered isolator with open output
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� 2. Transmission 
properties

The transmission properties re-
quired by a device for signal
transmission are determined by
various factors. In addition to the
requirements regarding accuracy
and speed of the signal trans-
mission, the input data of the
following devices, the properties
of the signal being transmitted
and the ambient conditions also
need to be taken into account.

2.1 Current or voltage trans-
mission
The initial criteria for selecting 
an isolator are the input signal 
to be processed and the output
signal required. The output signal
is generally determined by the
following devices such as con-
trollers, indicators, SPC, PCS etc.,
whereby many of these devices
have either current or voltage
inputs alternatively.

If both possibilities are available,
current signals should be trans-
mitted over longer transmission
paths (see Figure 10). Injected
current signals are considerably
less insensitive than voltage
signals.

2.2 Input resistance
The input resistors of modern
isolation amplifiers are generally
dimensioned in a way that they
are of sufficiently high resistance
for voltage inputs and of suffi-
ciently low resistance for current 

inputs so that the signal being
processed is practically not
loaded. Only in a few cases (very
low voltage signals with a high
source resistance or low-load
capability current signals) would
the input resistance be a selec-
tion criterion for isolation 
amplifiers.

The input resistance of the 
isolation amplifiers from the
IsoAmp® 23000/24000 series
specially developed for shunt 
applications is, at approx. 
25 kOhms, relatively low com-
pared with other isolation am-
plifiers. However, for shunt 
applications with resistances in
the mOhm range, the resistance
is always several times to the
power of ten higher than 
required.

2.2.1 Input voltage drop
In various isolation amplifiers
with a current input and loop-
powered DC transformers, 
the load on the input signal is
specified as a voltage drop and
not as an input resistance. This
voltage drop is constant during
normal operation and is max.
500 mV in isolation amplifiers
depending on the model.

In passive isolators, there is a
voltage drop at the input result-
ing from the natural voltage
requirement of the device plus
the load voltage at the output.
Before passive isolators are used,
the load capability of the mea-
suring signal and the load con-
nected to the isolator output
should be known.

2.3 Load capability of output
The load capability of voltage
outputs is generally indicated 
by the max. current.

Almost all manufacturers specify
a resistance value for the load
capability at current outputs. This
specification does not indicate
the load capability of the output
currents of Knick isolation ampli-
fiers absolutely correctly. There-
fore the output load capability is
‘traditionally’ given as a voltage
value. A 20 mA current output
with a load capability of 10 V
can be loaded, for example, with
2 kOhms at 5 mA or 1 kOhm at
10 mA. The specification of the
maximum permissible load volt-
age 10 V therefore applies for
each current value, whereas
500 Ohms would apply exclu-
sively for 20 mA.

2.4 Transmission accuracy
Knick isolation amplifiers are
distinguished by partly extraordi-
narily low transmission errors so
that the accuracy requirements of
practically all measuring tasks in
industrial measuring technology
are easily met. The long-term
stability of Knick electrical isola-
tors ensures maximum transmis-
sion accuracy past the 5-year
warranty on Knick electrical
isolators.

Electrical isolation

0 ... 20 mA Rline

Approx. 90 Ω

Approx. 90 Ω

Rline

5 km
line length
(e. g. 1 mm2)

� Figure 10: Transmission of a measuring signal across great distances



2.4.1 Measuring signal quality
As accurate a transmission of
the input signal as possible is
required not only for applications
in test engineering. Signal distor-
tions due to change in polarity,
overshoots in the case of sig-
nal changes, extreme angles in
square-wave transmission are the
rule in many isolation amplifiers
available on the market. These
undesirable properties are not
immediately visible to the user.
They often do not become no-
ticeable until inexplicable errors
occur during operation. 
In the cyclical, digital scanning
of measured values, signal dis-
tortions, for example, due to
overshooting, can cause serious
measuring errors. For this reason,
Knick traditionally places great
emphasis on the accurate trans-
mission of signals in the develop-
ment of its isolation amplifiers.

2.4.2 Residual ripple
The output signal of DC isolation
amplifiers is principally superim-
posed by low interference volt-
ages. These interference voltages
are caused, for example, by the
chopper frequency as well as by
mains feedover. The amplitude of
this interference voltage, referred
to as residual ripple, should be 
as low as possible because other-
wise measuring errors cannot be
ruled out – especially with low
modulation.

2.5 Temperature coefficient
(gain droop)
The temperature coefficient or
gain droop is a specification for
changes in gain caused by tem-
perature changes. Droop rates
are specified as a relative variable
in %/K or as an absolute value,
for example, in nA/K or µA/K.

In absolute value specifications,
you need to check whether the
TC refers to the input or the 
output.

Examples:
The temperature coefficient 
(at the output) of an isolation
amplifier is, for example, max.
10 nA/K. A change in tempera-
ture of 20 K causes a change 
in the output current of 20 x 
10 nA = 200 nA.

The TC of an isolation amplifier
is, for example, 0.0025 %/K. 
A change in temperature of 20 K
causes a change in amplification
of 0.05 %.

2.6 Offset voltage, offset 
current
In (real) amplifiers, the output
variable is not exactly ‘0’ even
when the input signal is ‘0’. 
The (input) offset voltage of an
amplifier is by definition (gain-
independent) the voltage that
needs to be applied to the input
in order for the output variable
to become ‘0’. 
It therefore acts as an input
voltage or an additional voltage
acting in series with the input
signal (see Figure 11).

The (input) offset current of an
amplifier also acts as an addition-
al input signal (see Figure 12). 
In amplifiers with a voltage input,
the offset current generates a
voltage drop at the internal resis-
tor of a voltage source that is
added to the input signal.

The offset voltage and offset
current are so low in Knick iso-
lation amplifiers that they are
negligible for normal applica-
tions. Offset influences should
only be considered for very
special applications, for example,
the 1:1 transmission of very small
measuring signals or the trans-
mission or amplification of very
high-resistance signals.

The polarity of offset variables
depends on each model and
therefore is given as an amount
variable without a plus or 
minus sign.

RG

+

–

VOffset

� Figure 11: Offset voltage

RG

+

–

Ioffset

� Figure 12: Offset current
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2.7 Cut-off frequency
DC isolation amplifiers are 
basically designed for the trans-
mission or amplification of DC
signals. In order to be able to
transmit fast changes in the
measured value almost without
delay, DC isolation amplifiers 
are only conditionally suitable 
for transmission of alternating
variables. The upper cut-off
frequency for Knick isolation
amplifiers and DC transformers
is up to approx. 12 kHz for sinu-
soidal signals depending on the
model.

As an upper limit frequency, as
is common in electronics and
telecommunications, the fre-
quency is defined at which the
gain is attenuated by 3 dB (in
relation to the DC gain) or which
corresponds to the amount 
divided by √ 2 (corresponding 
to approx. 71 % of the DC gain)
(see Figure 13).

2.8 Common-mode behavior
If the same voltage Vcm is applied
to ground at both inputs of a
(symmetrical) amplifier, the in-
put voltage remains Vin = 0. 
This operating mode is called
common-mode modulation. 
In an ideally symmetrical ampli-
fier, the output voltage Vout

would also remain at 0. This is
not the case in real amplifiers,
however, i. e. a voltage deviating
from 0 will appear at the out-
put (see Figure 14). A common-
mode modulation always exists
when the signal voltage is not at
ground potential, i. e. when there
is a potential difference between
the (two) input lines and the
ground, for example, in voltage
measurements on a shunt lying
at a high potential against
ground.

Common-mode voltages can also
occur as common-mode interfer-
ence voltages, for example, in
switching processes, due to inter-
ference on the signal lines or due
to compensating currents.

The ratio between an applied
common-mode voltage and 
the resulting output voltage is
known as common-mode gain. 
However, in practice, the de-
viation from the ideal common-
mode behavior of an amplifier
that is indicated as common-
mode rejection is of greater inter-
est. The common-mode rejection
S is defined as a quotient be-
tween opposite-mode and com-
mon-mode gain or as the (loga-
rithmic) ratio between an applied
common-mode voltage Vcm and
a signal voltage Vd that would
produce the same output signal.

S = 20 * log (Vcm/Vd) [dB]

Example:
The common-mode modulation
of an isolation amplifier with
Vcm = 800 V causes a ‘common-
mode error’ (at the input) of
800 V/10 (120/20) = 0.8 mV 
with a common-mode rejection
of 120 dB. In an isolation ampli-
fier with an input sensitivity of
60 mV, this results in a ‘common-
mode error’ of approx. 1.3 % of
the end of range value.

For common-mode voltages in
the DC and low-frequency AC
range (50 Hz), high common-
mode rejection is usually easy 
to achieve. The common-mode
error in this range is negligible 
in Knick isolation amplifiers.

The common-mode rejection of
amplifiers is, however, frequency-
dependent and becomes consid-
erably lower as the frequency
increases. This is essentially in-
fluenced by the coupling capaci-
tance between the primary and
secondary coils of the trans-
former used that cannot be
reduced as desired.

Therefore the common-mode
rejection is considerably lower
with pulse-shaped common-
mode voltages or fast common-
mode voltage changes.

Transient common-mode volt-
ages can be caused both by
single and by periodic switching
processes, for example, in thyris-
tor-controlled convertors.

Input = 0 V

Vcm

Output ≠ 0 V

� Bild 14: Common-mode modulation

fco0 Hz (DC)

3 dB

f

� Bild 13: Frequency response of a DC isolation amplifier or 
Loop-powered isolator
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In the IsoAmp® 23000/24000
series isolation amplifiers, special
constructional measures have
been implemented to suppress
this kind of common-mode
pulse.

These isolation amplifiers are
therefore particularly suited for
measurements on shunts with
which common-mode pulse
voltages or rapidly changing
common-mode voltages are 
to be expected.

The term T-CMR (Transient
Common Mode Rejection) has
been chosen for the correspond-
ing data specification. It describes
the quotient between differential
DC gain and common-mode gain
of a transient (interference) signal
with a rise speed of 1000 V/µs
(see Figure 15).

� 3. Power supply

The universal and standard signal
isolation amplifiers VariTrans®

P 15000, VariTrans® A 26000
and VariTrans® P 27000 are
equipped with the VariPower®

broad-range power supply that 
is designed for supply voltages 
of 20 ... 253 V AC/DC. These 
isolation amplifiers are therefore
suitable for connection to almost
all mains supplies and can be
used all over the world. This
hugely simplifies storage and
spare parts management.

Another advantage of the broad-
range power supply is the insen-
sitivity to mains voltage fluctua-
tions within the specified range.

Other Knick isolation amplifiers 
in modular cases are supplied as
standard for a supply voltage of
230 V AC, but are also available
for the supply voltages 110 V
AC, 24 V AC, 24 V DC and partly
also for 60 V DC and 110 V DC.

3.1 Power requirement
A frequently neglected and often
underestimated selection criteri-
on is the power requirement of
isolation amplifiers. It is not the
additional energy required that is
decisive, but the heat generated
in the isolation amplifiers with
unnecessarily high energy require-
ment due to the power loss. This
disadvantage can have adverse
effects especially in the case of
high packing densities. The devel-
opment of heat in isolation ampli-
fiers is sometimes so great that
these devices cannot be mounted
next to each other without spac-
ing. This cancels out the advan-
tages of small dimensions. 
Another consequence of high
temperatures is the reduced ser-
vice life of the electronic compo-
nents. A 10 K higher operating
temperature in the range be-
tween 40 °C and 50 °C (theoreti-
cally) causes the service life to be
reduced by 50 % and thus lowers
product reliability considerably.

The power requirement of isola-
tion amplifiers is therefore one
selection criterion that should 
not be ignored. Since the out-
put power of different isolation
amplifiers is generally almost
identical, the power requirement
of different brands can be com-
pared directly.

3.2 Potential isolation of the
power supply circuit
3-port isolation is the technical
standard for all Knick isolation
amplifiers for mains supply, i. e.
the input, output and power
supply circuit are galvanically
isolated from each other. In 
3-port isolation amplifiers, the
input and output circuits can be
applied to any potentials taking
the permitted working voltages
into consideration. In rare cases,
when the output needs to be
applied to higher potentials, you
should check whether the per-
mitted working voltage (rated
isolation voltage, previously iso-
lation voltage) between the out-
put and power supply circuit is
sufficiently high.

Among the modular isolation
amplifiers the IsoAmp® 11000/
12000 series should be noted for
having the output current circuit
on the potential of the supply
voltage. This is not a technical
disadvantage for many applica-
tions. If floating outputs are ab-
solutely necessary, 3-port isola-
tion is also possible for modules
from the IsoAmp® 11000/12000
M series in conjunction with the
EK 16 Eurocard.

Some manufacturers who do not
supply isolation amplifiers with 
3-port isolation as standard
distinguish between input isola-
tion amplifiers, output isolation
amplifiers and 3-port isolation
amplifiers.
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Common mode interference signal
VO = 1000 VPP, ti = 1 µs
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� Figure 15: Test circuit for measuring the T-CMR
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3.2.1 Input isolation amplifiers
In input isolation amplifiers, the
input is isolated from all other
circuits, the output is at the
power supply potential. Input
isolation amplifiers are used to
isolate an input signal that is 
at a possibly disturbing or high 
potential from the output and
power supply circuit.

3.2.2 Output isolation
amplifiers
In output isolation amplifiers, 
the input is at the same poten-
tial as the power supply. The 
output signal can be applied to 
another possibly dangerously
high potential.

3.2.3 3-port isolation
amplifiers
In 3-port isolation amplifiers, the
input, output and power supply
circuits are electrically isolated
(see Figure 16). 

The input and output circuits 
can be applied to any potentials
taking the permitted working
voltages into consideration.

As previously mentioned, a
distinction need not be made be-
tween input and output isolation
amplifiers when selecting Knick
isolation amplifiers as the 3-port
isolation is the technical standard
in this field.

� 4. Electrical safety

4.1 Working voltage
An important parameter when
selecting a suitable electrical
isolator is the permitted working
voltage (rated isolation voltage).
It indicates the permitted poten-
tial difference between the differ-
ent circuits (input, output and
supply current circuits). 
(see Figure 17).

The permitted working voltage
of an isolation amplifier may dif-
fer between the different circuits.
The highest of the specified
working voltages generally ap-
plies across the input and output
and across the input and power
supply circuit. There can be a
lower permitted working voltage
between the output and supply
current circuit.

The requirements for the work-
ing voltages are defined in
EN 61010-1.

It should be noted that the per-
missible working voltage is not
only determined by the voltage
strength of the permanent insu-
lation used for the isolating
elements, but also by construc-
tional features such as clearance
and creepage distances as well
as by external influences, par-
ticularly the pollution degree
(environment-related, possible
contamination) and the over-
voltage category (value of super-
imposed pulse voltages).

The degree of contamination 
and overvoltage category are also 
defined in EN 61010-1. 
The following classifications
apply:

Input Output

=
Power supply

� Figure 16: Diagram of typical 3-port isolation amplifier
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Pollution degree 1:
There is no or only dry, non-
conductive contamination, for 
example, in air-conditioned or
clean, dry rooms.

Pollution degree 2:
There is only non-conductive
contamination. Occasional,
temporary conductivity due to
condensation can be expected,
for example, in laboratories,
precision mechanics workshops,
test departments and sales-
rooms.

Pollution degree 3:
There is conductive contami-
nation or dry, non-conductive
contamination that becomes
conductive due to expected
condensation, for example, 
in rooms at industrial plants,
agricultural plants, unheated
warehouse rooms and boiler
rooms.

Pollution degree 4:
The contamination leads to
permanent conductivity, for
example, due to conductive 
dust, rain or snow; in open
rooms or outdoors.

Overvoltage category I:
No occurance of overvoltage 
or protection by lightening 
conductors or filters.

Overvoltage category II:
Systems with switching process-
es, but without lightening strikes,
for example, in private house-
holds.

Overvoltage category III:
Plant without lightening strikes,
connection of the device nearer
to the power supply connection
than the loads and/or special
requirements for safety and 
availability of the device.

Overvoltage category IV:
Plants with lightening strikes.

The permitted working
voltages for Knick
isolation ampli-
fiers and DC
transformers are
up to approx.
3600 V DC 
depending on
the model.

4.2 Test voltage
The electric strength of the
insulation material used for the
isolating elements is many times
greater than the working volt-
ages permitted for the device.
Therefore the test voltage with
which each device is tested is
specified additionally for isolating
devices. This ensures that the
specified limit values for the
working voltage apply for each
device.

The test voltage is also used
occasionally as a parameter for
the electric strength instead of
the working voltage. This then
needs to be a certain factor
higher than the maximum 
possible potential difference 
between the circuits to be iso-
lated according to the guideline
for the specific application.

The test voltage for Knick 
potential isolators is up to 
10 kV AC.
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� Figure 17: Visual aid model for meaning of working voltage  



4.3 Safe electrical isolation
The term ‘Safe Electrical Iso-
lation’ is defined in EN 61140. 
This safety standard for pro-
tecting people against elec-
trical shock describes measures
to achieve the necessary ‘safe
electrical isolation’ in electrical
equipment intended for connec-
tion to a nominal supply voltage
up to 1000 V AC or 1500 V DC.

The implementation of this
particularly high level of safety
should be ensured both by con-
structive measures (clearance 
and creepage distances) and the
insulation properties of the isola-
tion elements used internally.

The specification ‘Safe Electrical
Isolation’ always includes the
indication of a rated isolation
voltage (working voltage). 
The ‘safe electrical isolation’ is
guaranteed below this voltage.
Galvanic isolation is also guaran-
teed above this voltage up to 
a higher permitted working 
voltage.

4.4 Approvals
On an international basis, US 
and Canadian UL approvals 
(Under-writer Laboratories) and
CSA (Canadian Standards Associ-
ation) or their combination CUL
are required. Many isolators 
from Knick have proven in strict
approval tests that they fulfil
these requirements for electrical
safety and fire-protection re-
gulations.

4.5 Hazardous area separation
When electrical equipment (in-
cluding electrical and electronic
measuring instruments) is used 
in potentially explosive atmos-
pheres, you must ensure that
these devices cannot ignite any
explosive gas-air mixtures even
when they malfunction. The
possible protection classes in-
clude the ‘intrinsic safety’ type 
of protection that ensures that

the intrinsically safe circuits in the
respective device cannot gener-
ate sparks even in the event of 
a malfunction.

In practice, an isolated solution
with intrinsically safe circuits is
hardly ever possible, i. e. coupling
with non-intrinsically safe circuits
is necessary for signal processing.
The direct link would cancel out
the intrinsic safety and is there-
fore not permitted. Knick sup-
plies suitable isolation amplifiers
or loop-powered DC transform-
ers for coupling the correspond-

ing circuits providing both elec-
trical isolation and hazardous
area separation between intrinsi-
cally safe and non-intrinsically
safe circuits (see Figure 18).

The devices supplied by Knick
with ‘intrinsic safety’ type of
protection correspond with the
directive 94/9/EC. This directive 
is generally called ATEX 100a 
(Atmosphère Explosible and
Article 100a).
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0 ... 20 mA
IsoTrans® 36 A7
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1

2

Hazardous
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Transmitter

Power supply

0 ... 20 mA

� Figure 18: Coupling of intrinsically safe and non-intrinsically safe circuits
with the IsoTrans 36 A7 passive isolator
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� 5. Functional safety

5.1 Surge withstand
In industrial plants, transient
overvoltages with rise speeds 
of several 1000 V/µs occur in
particular due to switching
processes. This kind of overvolt-
age can lead to damage or de-
struction of sensitive electronic
components.

Newly developed Knick isolation
amplifiers and DC transformers
are surge proof in accordance
with IEC 255-4. Both the individ-
ual circuits (input, output, supply)
and the insulation between the
circuits are protected against
being destroyed by temporary
overvoltages. The test is made
with positive and negative pulses
of 5 kV with 1.2/50 µs pulse
duration.

5.2 Electromagnetic
compatibility (EMC)
The term ‘electromagnetic com-
patibility’ defines the property of
electrical and electronic devices
not to emit intolerable electro-
magnetic interference and at the
same time the capability to work
safely under the effect of electro-
magnetic interference. 
The increasing use of all kinds of
devices that could emit interfer-
ence, the constantly increasing
use of modern microelectronics
in all fields of industry and the
interaction of power electronics
and microelectronics calls for
measures protecting against
mutual influence. Electromagne-
tic interference can cause mal-
functions and even complete 
failure of unprotected electronic
devices. The constantly lower
energy requirement of micro-
electronics components and
simultaneously increasing pro-
cessing speeds lead to increased
sensitivity to electromagnetic
interference.

The limit values to be observed
with regard to EMC are regulat-
ed, in addition to the require-
ments to be met, by standardized
directives and norms within the
European Union. The low-voltage
directives and the EMC standards
are relevant for isolation ampli-
fiers. The CE certification of
Knick products confirms con-
formity with the respective 
directives.

5.3 Protection against
mechanical loads
Mechanical loads, for example,
caused by shaking or vibrations,
are often inevitable in industrial
plants, in vehicles, on ships etc.
The operating safety of electrical
and electronic components also
needs to be ensured in these
environments. The isolation
amplifiers from the VariTrans®

series have therefore been
checked in accordance with the
Germanischer Lloyd guidelines
and have GL approval for envi-
ronment category D: Use with
increased heat development 
and increased vibration loading,
for example, devices for mount-
ing on combustion engines and
compressors.

5.4 Reliability
Knick gives a 5-year warranty on
electrical isolation modules. Due
to their recognized quality and
reliability, they are widespread in
industrial measuring and control
engineering across the world.
The quality management used
has also contributed to Knick
being certified according to
KTA*1 1401 as a recognized sup-
plier of isolation amplifiers for
use in nuclear power stations
since 1994. Other corresponding
certifications have also been
awarded for products used in 
the safety-related areas of nu-
clear power stations.

Intelligent circuits with minimal
use of components allow relia-
bility values that were previously
considered to be impossible. 
For example, the MTTF*2 is 1800
years for the IsoTrans® 46 Mk.

The Knick quality assurance 
has been certified according to
ISO 9001 for all areas of the
company.

The quality of all Knick products
is ensured by computer-support-
ed individual checks. For the
electrical isolation modules, this
means that each individual device
is checked again for perfect func-
tioning and compliance with all
data after the function check,
adjustment, encapsulation where
necessary and high-voltage
check.
Only then is the device approved
for delivery.

*1
Nuclear plants

*2
Mean time to failure
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The “Multimeter” among
the isolators. With 480
calibrated selectable
measuring ranges and
broad-range power 
supply. 

The task
������

A wide range of measuring
signals need to be galvanically
isolated and converted into
standard signals.
This applies to any input signals
in the range ±20 mV to ±200 V
and from ±0.1 mA.

The problem
������

The variety of tasks results in 
a large number of different 
devices.

The solution
������

The calibrated switching of the
input and output ranges using
DIP switches allow the Knick

VariTrans® P 27000 professional
universal isolation amplifiers to
be used without complicated
recalibration. 
As switchover occurs without
expensive and unreliable equip-
ment, the devices can also be
easily configured on site.
The broad-range power supply
for all common supply voltages
from 20 to 253 V AC/DC is un-
matched for 12-mm isolators. 

To make setting the required 
input and output ranges simple
and user friendly, we supply 
a free software tool called
VariSoft® to support the user.
VariSoft® shows you the correct
DIP switch position when you 
enter the required input and
output ranges and has a print
option for your documentation.

You can download VariSoft®

free of charge from our website.

VariTrans® P 27000
__________________________________________________________

Universal Isolation AmplifiersModular cases

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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• Flexible and highly accurate
calibrated range selection
without complicated 
recalibration

• VariPower®

20 ... 253 V AC/DC
broad-range power supply

• Extremely compact design
12.5 mm modular case, up to
80 active isolators per meter 
of top hat rail

• Fast and easy configuration
case simple to open

• Pluggable screw terminals
simple, time-saving assembly
and prewiring of switch 
cabinets

• 3-port isolation
protection against incorrect
measurements or damage

• Maximum accuracy

• Individual test report
following EN 10204 2.3

• Safe isolation
in accordance with EN 61140.
Protection against high volt-
ages (for example, with shunt
measurements on high poten-
tials or in 3-phase systems).

• Maximum reliability
no repair and failure costs

• 5-year warranty

The enclosure
������

At just 12.5 mm wide, the 
modular case with pluggable
screw terminals allows simple
and fast assembly and prewiring
of switch cabinets. Cases with
fixed screw terminals are also
available for extremely high 
mechanical loads. 
The easy-to-open case allows
easy configuration of the input
and output ranges and good
protection against touch and 
unintended adjustment.

The advantages
������

The analog transmission of the
measuring signal with trans-
former isolation and the new
digitally controlled range selec-
tion guarantee almost perfect
signal transmission:

• Gain error only 0.08 %
• Excellent pulse formation
• Extremely low residual ripple
• Maximum long-term stability

and reliability 

The technology
������

A microcontroller monitors the
control element settings and
controls the calibrated range 
selection. Interference to the sig-
nal transmission – for example,
contact resistances in the range
switches – is thus ruled out.

Thanks to the VariPower® power
supply, the devices can be used
all over the world with almost
any power supply. The extremely
low power consumption and 
the related minimal self-heating
significantly increase the reliabili-
ty. That’s why we give a 5-year
warranty.

_

VariTrans® P 27000

������

The facts
_______________________________
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Product line
_________________________________________________________________________________

Devices Order no. Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

With pluggable With fixed
Input Output screw terminal screw terminal

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
P 27000 with adjustable 0 ... ±20 mV/200 V, 0 ... 20 mA P 27000 H1 P 27000 F1
input and output 0... ±0.1mA/100mA 4 ... 20 mA

0 ... 10 V
0 ... ±10 V
0 ... ±20 mA

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
P 27000 with 0 ... ±20 mA 0 ... ±20 mA P 27016 H1 P 27016 F1
fixed settings 0 ... ±20 mA 0 ... ±10 V P 27018 H1 P 27018 F1

0 ... ±60 mV 0 ... ±20 mA P 27056 H1 P 27056 F1
0 ... 60 mV 4 ... 20 mA P 27057 H1 P 27057 F1
0 ... ±60 mV 0 ... ±10 V P 27058 H1 P 27058 F1
0 ... ±150 mV 0 ... ±20 mA P 27066 H1 P 27066 F1
0 ... 150 mV 4 ... 20 mA P 27067 H1 P 27067 F1
0 ... ±150 mV 0 ... ±10 V P 27068 H1 P 27068 F1
0 ... ±300 mV 0 ... ±20 mA P 27076 H1 P 27076 F1
0 ... 300 mV 4 ... 20 mA P 27077 H1 P 27077 F1
0 ... ±300 mV 0 ... ±10 V P 27078 H1 P 27078 F1
0 ... ±500 mV 0 ... ±20 mA P 27086 H1 P 27086 F1
0 ... 500 mV 4 ... 20 mA P 27087 H1 P 27087 F1
0 ... ±500 mV 0 ... ±10 V P 27088 H1 P 27088 F1
0 ... ±1 V 0 ... ±20 mA P 27096 H1 P 27096 F1
0 ... 1 V 4 ... 20 mA P 27097 H1 P 27097 F1
0 ... ±1 V 0 ... ±10 V P 27098 H1 P 27098 F1
0 ... ±10 V 0 ... ±20 mA P 27036 H1 P 27036 F1
0 ... ±10 V 0 ... ±10 V P 27038 H1 P 27038 F1

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
20 ... 253 V AC/DC

Universal Isolation AmplifiersModular Cases
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Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs P 27000 H1/F1: Factory setting ±10 V

Voltage Configurable from 20 mV ... 200 V and switchable in calibrated
steps 60 mV, 100 mV, 150 mV, 300 mV, 500 mV, 1 V, 5 V, 
10 V, 100 V, unipolar/bipolar

Current Configurable from 0.1 mA ... 100 mA and switchable in calibrated
steps 1 mA, 5 mA, 10 mA, 20 mA, 50 mA, unipolar/bipolar 
and 4 … 20 mA1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Current input Ranges ≤ 5 mA approx. 100 Ohms

Ranges > 5 mA approx. 5 Ohms
Voltage input approx. 1 MOhm

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Current input Ranges ≤ 5 mA ≤ 100 mA

Ranges > 5 mA ≤ 300 mA
Voltage input Ranges ≤ 500 mV Limitation with suppressor diode 36 V, 

max. permitted continuous current ≤ 20 mA
Ranges > 500 mV Limitation with suppressor diode 250 V, 

max. permitted continuous current ≤ 3 mA

Output data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output P 27000 H1/F1: Factory setting ±10 V

20 mA, 5 V, 10 V unipolar/bipolar and 
4 ... 20 mA, 1 ... 5 V and 2 ... 10 V calibrated selection

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset –100 %, –50 %, 0 %, 50 %, 100 % span of selected output range 

calibrated selection
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load With output current ≤ 12 V (600 Ohms at 20 mA)

With output voltage ≤ 10 mA (1 kOhm at 10 V) 2)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset error 20 µA or 10 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <10 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Adjustment range
of ZERO potentiometer ±25 % span of selected output range
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Adjustment range
of SPAN potentiometer 0.33 … 3.30 x end value of selected input range (max. Vin = 200 V)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error <0.08 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency P 27000 H1/F1: >10 kHz, <10 Hz switchable –3 dB, fixed-setting models >10 kHz –3 dB
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient3) <0.005 %/K full scale (reference temperature 23 °C)

1) Input 4 … 20 mA: Offset switching not calibrated
2) Higher output load on request
3) Average TC in specific working temperature range –10 ºC ... +70 ºC 
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Specifications, continued
_________________________________________________________________________________

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 20 ... 253 V AC/DC; AC 48 ... 62 Hz, approx. 2 VA; DC approx. 0.9 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 5 kV AC input against output; 4 kV AC output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC with overvoltage category II and pollution degree 2 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 (VDE 0140 Part 1) by reinforced insulation in 
electrical shock accordance with EN 61010-1 (VDE 0411 Part 1).

Working voltages with overvoltage category II and pollution degree 2 for working
voltages: up to 600 V AC/DC across input and output

up to 300 V AC/DC across  output and power supply 
up to category II and degree 2 

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC4) EN 61326
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approvals cUL: File No. E 216767, Standards UL 3101-1, CSA-C 22.2, No. 10101-1

GL: No. 14593-99 HH
KTA: Applied for

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –40 ... +85 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Modular case, width 12.5 mm, see dimension drawing for other measurements, 

pluggable screw terminals: Type H1
fixed screw terminals: Type F1

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting Metal lock for mounting on 35 mm top hat rail according to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 150 g

4) Slight deviations are possible while there is interference



V >500 mV
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Output
Z 15 V
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+

1 nF

250 V

+

–

C 1 nF

Power supply 20 ... 253 V AC/DC

1 nF

500 pF

I >5 mA

V ≤500 mV/
I ≤5 mA

Z*

* Z  Input

36 V ≤500 mV
6.8 V ≤5 mA
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Schematic diagram
_________________________________________________________________________________

Subject to change without notice!
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Application examples
_________________________________________________________________________________

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

Signal conversion or measuring range adaptation
For conversion of any measuring signals into standard signals 10 V or 20 mA

P 27000

Power supply

Transmitters
e. g.
r. p. m.

±10 V ±10 V e. g. SPC, PCS

P 27000

Power supply

0 ... 10 V, 0/4 ... 20 mA
0 ... ±10 V, 0 ... ±20 mA

±20 mV up to ±200 V,
±0.1 mA up to ±100 mA



30

Universal Isolation AmplifiersModular Cases

������

Application examples, continued
_________________________________________________________________________________

Simple shunt measurement
e. g. also with any overload range setting

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

P 27000

Power supply

Current output

±20 mA
max. load 50 Ω

±20 mA max. load 600 Ω

P 27000

Power supply

±20 mAe. g. 1000 A/
        60 mV

e. g. PCS, control room,
       console

±90 mV (with
50 %  overload)



31

VariTrans® P 27000

12.5

Pluggable
screw
terminals

7 8

5 6

1 2

3 4

111

Metal lock for mounting on top hat rail

99

12.5

Fixed
screw
terminals

7 8

5 6

1 2

3 4

111

99

Metal lock for mounting on top hat rail

Conductor cross section max. 2.5 mm2

Multi-wire connection max. 1 mm2 (two wires with the same cross section)

1 Input + Current > 5 mA
2 Input + Current ≤ 5 mA, voltage ≤ 500 mV
3 Input + Voltage > 500 mV
4 Input –

Terminal assignments

All dimensions in mm.

~
~

5 Output +
6 Output –
7 Power supply –
8 Power supply –

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Enclosure with pluggable screw terminals Enclosure with fixed screw terminals

Subject to change without notice!
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The specialist for ±10 V /
±20 mA. With calibrated
range selection and broad-
range power supply.

The task
������

The transmission and con-
version of standard 0 ... ±20 mA
and 0 ... ±10 V signals frequently
used in industry, for example,
for speed monitoring with
tacho-generators.

The problems
������

Measuring errors occur due 
to potential differences when
bipolar measuring signals are
transmitted. In addition, the
signal adaptation previously
required calibration of the
isolators.

The solution
������

Knick provides a tailormade so-
lution. The calibrated switching
of the input and output ranges
using DIP switches allows the
Knick VariTrans® P 26000 univer-
sal isolation amplifiers to be used
without complicated recalibra-
tion. The broad-range power
supply for all common supply
voltages from 20 to 253 V AC/DC
is unmatched in this kind of
compact modular case.

The enclosure
������

At just 12.5 mm wide, the mod-
ular case with pluggable screw
terminals allows simple and fast
assembly and prewiring of switch
cabinets. Cases with fixed screw
terminals are also available for
extremely high mechanical loads. 
The easy-to-open case allows
easy configuration of the input
and output ranges and good
protection against touch and
unintended adjustment.

VariTrans® A 26000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Flexible and highly accurate
calibrated range selection
without complicated 
recalibration

• VariPower®

20 ... 253 V AC/DC
broad-range power supply

• Extremely compact design
12.5 mm modular case, up 
to 80 active isolators per meter
of top hat rail

• Fast and easy configuration
case simple to open

• Pluggable screw terminals
simple, time-saving assembly
and prewiring of switch
cabinets

• 3-port isolation
protection against incorrect
measurements or damage

• Maximum accuracy

• Individual test report
following EN 10204 2.3

• Safe isolation
in accordance with EN 61140
(VDE 0140), protection against
unpermitted high voltages 

• Maximum reliability
no repair and failure costs

• 5-year warranty

������

The facts
_______________________________
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The advantages
������

The analog transmission of 
the measuring signal with trans-
former isolation and the digitally
controlled measuring range
selection guarantees excellent
signal transmission:

• Gain error only 0.1 %
• Excellent pulse formation
• Extremely low residual ripple
• Maximum long-term stability

and reliability 

The technology
������

A microcontroller monitors the
control element settings and
controls the calibrated measuring
range selection. Interference to
the signal transmission – for
example, contact resistances in
the range switches – is thus
ruled out.

Thanks to the VariPower® power
supply, the devices can be used
all over the world with almost
any power supply. The extremely
low power consumption and 
the related minimal self-heating
significantly increase the reliabili-
ty. That’s why we give a 5-year
warranty.
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Product line
_________________________________________________________________________________

Devices Order no. Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

With pluggable With fixed
Input Output screw terminal screw terminal

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A 26000 with calibrated 0 ... ±20 mA, 0 ... ±20 mA, A 26000 H1 A 26000 F1
input and output selection 0 ... ±10 V 0 ... ±10 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A 26000 with 0 ... ±20 mA 0 ... ±20 mA A 26016 H1 A 26016 F1
fixed settings 0 ... ±20 mA 0 ... ±10 V A 26018 H1 A 26018 F1

0 ... ±10 V 0 ... ±20 mA A 26036 H1 A 26036 F1
0 ... ±10 V 0 ... ±10 V A 26038 H1 A 26038 F1

Power supply 
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
20 ... 253 V AC/DC

������

Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs 0 ... ±20 mA Terminal selectable / switchable (factory setting ±10 V)

0 ... ±10 V or fixed settings (see Product line)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Current input Voltage drop approx. 250 mV at 20 mA

Voltage input approx. 1 MOhm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Current input ≤ 300 mA

Voltage input Voltage limitation with suppressor diode 30 V, 
max. permitted continuous current 30 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Outputs 0 ... ±20 mA Terminal-selectable/switchable (factory setting ±10 V)

0 ... ±10 V or fixed settings (see Product line)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load With output current ≤ 10 V (500 Ohms at 20 mA)

With output voltage ≤ 10 mA (1 kOhm at 10 V)1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset 20 µA or 10 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <10 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.1 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency > 5 kHz –3 dB
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient2) 0.0075 % /K full scale (reference temperature 23 ºC)

1) Higher output load on request
2) Average TC in specific operating temperature range –10 ºC ... +70 ºC
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Specifications, continued
_________________________________________________________________________________

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 20 ... 253 V AC/DC AC 48 ... 62 Hz, approx. 2 VA

DC approx. 0.9 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC input against output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC with overvoltage category II and pollution degree 2 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation in accordance with 
electrical shock EN 61010-1.

Working voltages up to 300 V AC/DC with overvoltage category II and 
pollution degree 2 between input and output and power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2/50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC3) EN 61326
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approvals cUL: File no. E 216767, Standards UL 3101-1, CSA-C 22.2, No. 10101-1

GL: No. 14593-99 HH

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –40 ... +85 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 12.5 mm, see dimension drawing for other measurements, 

pluggable screw terminals: Type H1
fixed screw terminals: Type F1

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting Metal lock for mounting on 35 mm top hat rail according to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 150 g

3) Slight deviations are possible while there is interference  
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Voltage
input

–

+

Output
Z 18 V–

+

C 1 nF
Z 30 V

Current
input

–

+

C 1 nF

C 1 nF

Power supply 20 ... 253 V AC/DC

������

Schematic diagram
_________________________________________________________________________________

������

Application examples
_________________________________________________________________________________

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

Signal conversion
For conversion of voltage signals into current signals, for example, for interference-free 
signal transmission over long distances

A 26000

Power supply

Tacho-generator
e. g.
r. p. m.

±10 V ±10 V e. g. speed regulation

A 26000

Power supply

Voltage output

±10 V ±20 V e. g. SPC

Subject to change without notice!
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Pluggable
screw
terminals

7 8

5 6

1 2

3 4

111

99

Metal lock for mounting on top hat rail

12.5

12.5

Fixed
screw
terminals

7 8

5 6

1 2

3 4

111

99

Metal lock for mounting on top hat rail

Conductor cross section max. 2.5 mm2

Multi-wire connection max. 1 mm2

(two wires with same cross section)

1 Input + Current
2 Input – Current
3 Input + Voltage
4 Input – Voltage

5 Output +
6 Output –
7 Power supply –
8 Power supply –

~
~

Terminal assignments

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Case with pluggable screw terminals

Case with fixed screw terminals

Subject to change without notice!
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The professional standard-
signal isolation amplifier.
With calibrated range
selection and a broad-
range power supply.

The task
������

Industrial applications require 
the transmission and conversion
of different standard signals 
(0 ... 20 mA, 4 ... 20 mA and
0 ... 10 V) with high accuracy.

The problems
������

Long transmission paths can
cause potential differences that
lead to errors in the measuring
result. Furthermore different
products would be required for
different signals and supply 
voltages.

The solution
������

The VariTrans® P 15000 isolation
amplifier from Knick features
excellent transmission quality
combined with the calibrated
standard signal switching using
DIP switches and a broad-range
power supply.

VariTrans® P 15000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Flexible and highly accurate
calibrated range selection
without complicated 
recalibration

• VariPower®

20 ... 253 V AC/DC 
broad-range power supply

• Extremely compact design
12.5 mm modular case, up to
80 active isolators per meter of
top hat rail

• Fast and easy configuration
case simple to open

• Pluggable screw terminals
simple, time-saving assembly
and prewiring of switch cabi-
nets

• 3-port isolation
protection against incorrect
measurements or damage

• Maximum accuracy

• Individual test report
following EN 10204 2.3

• Safe isolation
in accordance with EN 61140,
protection against unpermitted
high voltages

• Maximum reliability
no repair and failure costs

• 5-year warranty

������

The facts
_______________________________

The enclosure
������

At just 12.5 mm wide, the
modular case with pluggable
screw terminals allows simple
and fast assembly and prewiring
of switch cabinets. Cases with
fixed screw terminals are also
available for extremely high
mechanical loads. 
The easy-to-open case allows
easy configuration of the input
and output ranges and good
protection against touch and
unintended adjustment.

The advantages
������

The analog transmission of the
measuring signal with trans-
former isolation and the new
digitally controlled measuring
range selection guarantee almost
perfect signal transmission:

• Gain error only 0.08 %
• Excellent pulse formation
• Extremely low residual ripple
• Maximum long-term stability

and reliability 

The technology
������

A microcontroller monitors the
control element settings and
control the calibrated measuring
range switching. Interference 
to the signal transmission – for
example, contact resistances in
the range switches – is thus
ruled out.

Thanks to the VariPower® power
supply, the devices can be used
all over the world for all com-
mon supply voltages from 20 to
253 V AC/DC with almost any
power supply. The extremely 
low power consumption and 
the related minimal self-heating
significantly increase the relia-
bility. That’s why we give a 
5-year warranty.

_

39
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Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs 0 ... 20 mA Terminal-selectable/switchable (factory setting 0 ... 20 mA)

4 ... 20 mA or fixed settings (see Product line)
0 ... 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Current input Voltage drop approx. 250 mV at 20 mA

Voltage input approx. 1 MOhm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Current input ≤ 300 mA

Voltage input Voltage limitation with suppressor diode 30 V, 
max. permitted continuous current 30 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Outputs 0 ... 20 mA Switchable (factory setting 0 ... 20 mA

4 ... 20 mA or fixed settings (see Product line)
0 ... 10 V
(transmission of negative measuring signals up to approx. –5 % of full scale)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load With output current ≤12 V (600 Ohms at 20 mA)

With output voltage ≤10 mA (1 kOhm at 10 V)1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset 20 µA or 10 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <10 mVrms

1) Higher voltage output load on request

������

Product line
_________________________________________________________________________________

Devices Order no. Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

With pluggable With fixed
Input Output screw terminal screw terminal

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
P 15000 with calibrated 0 ... 20 mA, 0 ... 20 mA, P 15000 H1 P 15000 F1
input and output selection 4 ... 20 mA, 4 ... 20 mA,

0 ... 10 V 0 ... 10 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
P 15000 with 0 ... 20 mA 0 ... 20 mA P 15016 H1 P 15016 F1
fixed settings 0 ... 20 mA 4 ... 20 mA P 15017 H1 P 15017 F1

0 ... 20 mA 0 ... 10 V P 15018 H1 P 15018 F1
4 ... 20 mA 0 ... 20 mA P 15026 H1 P 15026 F1
4 ... 20 mA 4 ... 20 mA P 15016 H1 P 15016 F1
4 ... 20 mA 0 ... 10 V P 15028 H1 P 15028 F1
0 ... 10 V 0 ... 20 mA P 15036 H1 P 15036 F1
0 ... 10 V 4 ... 20 mA P 15037 H1 P 15037 F1
0 ... 10 V 0 ... 10 V P 15038 H1 P 15038 F1

Power supply 
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
20 ... 253 V AC/DC
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Specifications, continued
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.08 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency >10 kHz –3 dB, P 15000 F1/H1 auf <10 Hz –3 dB switchable
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient2) 0.005 %/K full scale (reference temperature 23 ºC)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 20 ... 253 V AC/DC AC 48 ... 62 Hz, approx. 2 VA

DC approx. 0.9 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC input against output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC with overvoltage category II and pollution degree 2 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation in accordance with 
electrical shock EN 61010-1.

Working voltages up to 300 V AC/DC with overvoltage category II and 
pollution degree 2 between input and output and power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2/50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC3) EN 61326
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approvals cUL: File no. E 216767, Standards UL 3101-1, CSA-C 22.2, No. 10101-1

GL: No. 14593-99 HH
KTA: Applied for

2) Average TC in specific working temperature range –10 ºC ... +70 ºC
3) Slight deviations are possible while there is interference 
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Voltage
input

–

+

Output
Z 18 V–

+

C 1 nF
Z 30 V

Current
input

–

+

C 1 nF

C 1 nF

Power supply 20 ... 253 V AC/DC

������

Schematic diagram
_________________________________________________________________________________

Subject to change without notice!

������

Specifications, continued
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –40 ... +85 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 12.5 mm, see dimension drawing for other measurements, 

pluggable screw terminals: Type H1
fixed screw terminals: Type F1

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting Metal lock for mounting on 35 mm top hat rail according to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 150 g
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Application examples
_________________________________________________________________________________

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

Signal conversion
For example, conversion of voltage signals into current signals for interference-free 
signal transmission over long distances

Load increase
e. g. for low load capability measuring signals

P 15000

0 ... 10 V

Voltage output

4 ... 20 mA
e.  g.

Indicator,
SPC, PCS

Power supply

P 15000Current output

0 ... 20 mA
max. load
50 Ω, e. g. SPC

0 ... 20 mA
max. load 600 Ω

e. g. °C,
bar

RI = 12.5 Ω

Power supply

P 15000

0/4 ... 20 mA
0 ... 10 V

Transmitter

Power supply

e. g. SPC, PCS

e. g. °C,
bar
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Application examples, continued
_________________________________________________________________________________

Signal multiplication
e. g. for correct evaluation of the measuring signals in different devices

2-wire application
For simple set-up of 2-wire measuring circuits

Power supply

P 15000

4 ... 20 mA

2-wire
transmitter

0/4 ... 20 mA
or 0 ... 10 V

24 V DC

e. g. °C,
bar

Power
supply

Power supply

Power supply Power supply

Power supply Power supply

P 15000

0/4 ... 20 mA

P 15000

0 ... 10 V

Current output Voltage output

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays
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Pluggable
screw
terminals

7 8

5 6

1 2

3 4

12.5 111

99

Metal lock for mounting on top hat rail

12.5

Fixed
screw
terminals

7 8

5 6

1 2

3 4

M

Conductor cross section max. 2.5 mm2

Multi-wire connection max. 1 mm2 (two wires with same cross section)

1 Input + Current
2 Input – Current
3 Input + Voltage
4 Input – Voltage

Terminal assignments

5 Output +
6 Output –
7 Power supply –
8 Power supply –

~
~

A

12.5

Fixed
screw
terminals

7 8

5 6

1 2

3 4

111

99

Metal lock for mounting on top hat rail

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Case with pluggable screw terminals

Case with fixed screw terminals

Subject to change without notice!
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The reasonably priced
alternative for standard
industrial applications.
With calibrated range 
selection.

The task
������

Guaranteeing reliable and 
safe system operation requires
galvanic isolation between 
the sensor and the control 
(e. g. SPC, PCS etc.). 

The problems
������

In particular with large-scale
systems, the difficulties often
lies in the financial pressure in
addition to the lack of space for
mounting the isolators. Up to
now, low-cost single-range iso-
lators have, however, caused
relatively high purchase, logistics
and storage costs, for example,
also for stocking of spare parts.

The solution
������

The calibrated switching of the
input and output ranges allows
the VariTrans® B 13000 basic
low-cost standard signal isolators
to be used universally without
complicated recalibration. 
The settings are made simply
using DIP switches.

VariTrans® B 13000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Flexible and accurate
calibrated range selection
without complicated recalibra-
tion

• Low-cost
the competitively priced
solution for standard applica-
tions; considerable reduction
in purchasing, logistics and
storage costs, for example, 
for stocking of spare parts

• Extremely compact design
12.5 mm modular case; up 
to 80 active isolators per meter
of top hat rail

• Fast and easy configuration
case simple to open

• 3-port isolation
protection against incorrect
measurements or damage

• Maximum reliability
no repair and failure costs

• 5-year warranty

������

The facts
_______________________________

The enclosure
������

The modular case, just 12.5 mm
in width, can also withstand high
mechanical loads. The case is
easy to open providing access 
to the setting elements.

The advantages
������

The analog transmission of the
measuring signal with trans-
former isolation and the new
digitally controlled range selec-
tion guarantee troublefree use 
in all standard industrial applica-
tions.

The technology
������

A microcontroller monitors the
control element settings and
controls the calibrated range 
selection. Interference to the sig-
nal transmission – for example,
contact resistances in the range
switches – are thus ruled out.

The integrated power supply 
is configured for 230 V AC or
24 V AC/DC. The extremely low
power consumption and the
related minimal self-heating
significantly increase the relia-
bility. That’s why we give a 
5-year warranty.

_
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Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs 0 ... 20 mA Terminal-selectable /switchable (factory setting 0 ... 20 mA

4 ... 20 mA or fixed settings (see Product line)
0 ... 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Current input Voltage drop approx. 500 mV at 20 mA

Voltage input approx. 1 MOhm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Current input ≤ 300 mA

Voltage input Voltage limitation with suppressor diode 30 V, 
max. permitted continuous current 30 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Outputs 0 ... 20 mA Switchable (factory setting 0 ... 20 mA

4 ... 20 mA or fixed settings (see Product line)
0 ... 10 V
(Transmission of negative measuring signals up to approx. –5 % of full scale)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load With output current ≤ 10 V (500 Ohms at 20 mA)

With output voltage ≤ 10 mA (1 kOhm at 10 V)1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset 20 µA or 10 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <20 mVrms

1) Higher voltage output load on request

������

Product line
_________________________________________________________________________________

Devices Input Output Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
B 13000 with calibrated 0 ... 20 mA, 0 ... 20 mA, B 13000 F1
input and output selection 4 ... 20 mA, 4 ... 20 mA, 

0 ... 10 V 0 ... 10 V 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
B 13000 with 0 ... 20 mA 0 ... 20 mA B 13016 F1
fixed settings 0 ... 20 mA 4 ... 20 mA B 13017 F1

0 ... 20 mA 0 ... 10 V B 13018 F1
4 ... 20 mA 0 ... 20 mA B 13026 F1
4 ... 20 mA 4 ... 20 mA B 13016 F1
4 ... 20 mA 0 ... 10 V B 13028 F1
0 ... 10 V 0 ... 20 mA B 13036 F1
0 ... 10 V 4 ... 20 mA B 13037 F1
0 ... 10 V 0 ... 10 V B 13038 F1

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC 336
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Specifications, continued 
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error <0.4 % meas. val. 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency >1 kHz –3 dB
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient2) 0.015 % /K full scale (reference temperature 23 ºC)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC, –15 % +10 %, 48 ... 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Opt. 336: 24 V AC/DC AC: ±15 %, 48 ... 62 Hz, approx. 2 VA

DC: ±15 %, approx. 0.9 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 3.25 kV AC input against output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 600 V AC/DC with overvoltage category II and pollution degree 2 according to  
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2/50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC3) EMC directive 89/336/EEC, EN 61326
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approvals cUL: File No. E 216767, Standards UL 3101-1, CSA-C 22.2, No. 10101-1

GL: No. 14627-99 HH

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –20 ... +85 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Modular case, type F1, with screw terminals, width 12.5 mm, 

see dimension drawing for other measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting For 35 mm top hat rail EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 150 g

2) Average TC in specific working temperature range –10 ºC ... +60 ºC
3) Slight deviations are possible while there is interference  
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Application examples
_________________________________________________________________________________

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

Signal conversion
For example, conversion of voltage signals into current signals for interference-free 
signal transmission over long distances

B 13000

0/4 ... 20 mA
0 ... 10 V

Transmitter

Power supply

e. g. SPC, PCS

e. g. °C,
bar

B 13000

0 ... 10 V

Voltage output

4 ... 20 mA
e. g.

indicators,
SPC, PCS

Power supply

Subject to change without notice!

Voltage
input

–

+

Output
Z 18 V–

+

C 1 nF
Z 30 V

Current
input

–

+

C 1 nF

C 1 nF

Power supply 230 V AC, 24 V AC/DC optional

������

Schematic diagram
_________________________________________________________________________________
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Application examples, continued
_________________________________________________________________________________

Load increase
e. g. for low load capability measuring signals

Signal Multiplication
e. g. for correct evaluation of the measuring signals in different devices

2-wire application
For simple set-up of 2-wire loops

B 13000Current output

0 ... 20 mA
max. load
50 Ω, e. g. SPC

0 ... 20 mA
max. load 600 Ω

e. g. °C,
bar

RI = 12.5 Ω

Power supply

B 13000

0/4 ... 20 mA

B 13000

0 ... 10 V

Current output Voltage output

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays

e. g. SPC, PCS,
displays

Power supply

Power supply Power supply

Power supply

B 13000

4 ... 20 mA

2-wire
transmitter

0/4 ... 20 mA
or 0 ... 10 V

24 V DC

Power supply

e. g. °C,
bar

Mains
adapter

Power supply
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12.5

Fixed
screw
terminals

7 8

5 6

1 2

3 4

111

99

Metal lock for mounting on top hat rail

Conductor cross section max. 2.5 mm2

Multi-wire connection max. 1 mm2 (two wires with the same cross section)

1 Input + Current
2 Input – Current
3 Input + Voltage
4 Input – Voltage

Terminal assignments

5 Output +
6 Output –
7 Power supply –
8 Power supply –

~
~

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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The only 3-port standard
signal isolation amplifier
in a 6 mm modular case.

The task
������

Isolation and, if necessary,
conversion of 0 ... 20 mA, 
4 ... 20 mA as well as 0 ... 10 V
standard signals. If you have
limited space and budget, there
could still be difficulties when 
it comes to selecting a suitable
isolator despite the standard
transmission requirements.

The problems
������

Up to now the only way of re-
ducing costs substantially was 
to opt for low quality products. 
As a large number of different
signals also required a large
number of isolators, this also 
led to considerable stockkeeping
costs. 

The solution
������

The 3-port standard signal
isolation amplifier from Knick
sets new standards due to its
extremely compact design and its
low self-heating. The VariTrans®

B 10000 is available with 9 selec-
table, calibrated ranges or as one
of eight different variants with
fixed settings. In any case it has
an extremely attractive price.

VariTrans® B 10000
__________________________________________________________
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• Safety in the smallest 
of spaces
3-port isolation in a 6 mm 
enclosure

• Space-saving mounting
No ventilation clearances
required since there is no 
noticeable heat development

• Attractive price
One of the cheapest quality
isolators on the market

• Long life
Extremely low failure rate
(MTBF of 440 years) due to 
reduced self-heating

• Good accuracy
Exemplary signal transmission
for standard applications

• Low-cost mounting
using pluggable cross-connec-
tion allows the power supply
to be connected to several
VariTrans® B 10000 units easily
and extremely cost efficient

• Calibrated range switching
no tedious readjustment

• 8 fixed range variants
if range shifting is to be 
avoided

• 3-port isolation
prevention of incorrect 
measurements caused by 
potential differences

• Simple configuration
DIL switches accessible from
outside

• 5-year warranty 

The enclosure
������

Measuring only 6 mm, the
closed modular case of the
VariTrans® B 10000 allows up to
163 active isolation amplifiers
per meter top-hat rail.

The advantages
������

In spite of the reduced space,
the VariTrans® B 10000 provides
true 3-port separation between
input, output, and power supply
(24 V DC) to prevent parasitic
voltages.

A pluggable cross-connection for
power supply ensures quick and
therefore inexpensive mounting. 

The technology
������

Analog signal processing with
transformer isolation ensures
excellent signal transmission.
The input and output ranges
can easily be selected using 
DIP switches.

_
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The facts
_______________________________

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Devices Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Input Output
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
B 10000 with calibrated 0 ... 20 mA, 0 ... 20 mA, B 10000 F0
input and output selection 4 ... 20 mA, 4 ... 20 mA,

0 ... 10 V 0 ... 10 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
B 10000 with 0 ... 20 mA 0 ... 20 mA B 10016 F0
fixed settings 0 ... 20 mA 4 ... 20 mA B 10017 F0

0 ... 20 mA 0 ... 10 V B 10018 F0
4 ... 20 mA 0 ... 20 mA B 10026 F0
4 ... 20 mA 4 ... 20 mA B 10016 F0
4 ... 20 mA 0 ... 10 V B 10028 F0
0 ... 10 V 0 ... 20 mA B 10036 F0
0 ... 10 V 4 ... 20 mA B 10037 F0
0 ... 10 V 0 ... 10 V B 10038 F0

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cross-connections Pluggable cross-connection for looping through of the ZU 0542

power supply for up to 41 power supply connections
VariTrans® B 10000, splittable.

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V DC

������

Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs 0 ... 20 mA Calibrated selection or fixed settings 

4 ... 20 mA (see Product line)
0 ... 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Current input Voltage drop < 0.1 V at 20 mA

Voltage input Approx. 100 kOhms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Current input < 100 mA

Voltage input Voltage limitation with suppressor diode 30 V, 
max. permitted continuous current 3 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Outputs 0 ... 20 mA Calibrated selection or fixed settings 

4 ... 20 mA (see Product line)
0 ... 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load With output current ≤ 500 Ohms

With output voltage ≥ 10 kOhms 
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Specifications, continued
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error1) < 0.4 % 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency >100 Hz –3 dB

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V DC (±15 %), 0.6 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 510 V AC (higher test voltage up to 1.5 kV on request)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 100 V with overvoltage category II and pollution degree 2 according to EN 61010-1.
(basic isolation) For applications with high working voltages, you should ensure there is sufficient 

spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC2) Product standard EN 61326, emitted interference: Class B,

Immunity to interference: Industry
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approval cUL, File No. E 220033, Standards: UL 508 and CAN/CSA 22.2 No. 14

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: 0 ... +55 ºC

Transport and storage: –25 ... +85 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Modular case with screw terminals, power supply also possible via cross-

connections, width 6.1 mm, see dimension drawing for other measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting For 35 mm top hat rail to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 50 g

1) Additional faults in live-zero operation 20 µA or 10 mV
2) Slight deviations are possible while there is interference  
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Application examples
_________________________________________________________________________________

Electrical isolation
For safe coupling of the measuring signals to the evaluation electronics

Signal conversion
For example, conversion of voltage signals into current signals for interference-free 
signal transmission over long distances

Load increase
e. g. for low load capability measuring signals

Subject to change without notice!

–

+

Output
0/4 ... 20 mA
0 ... 10 V

Power supply 24 V

+ –

Z 30

–

+

–

+

Z 30

Input
0/4 ... 20 mA
0 ... 10 V

������

Schematic diagram
_________________________________________________________________________________

B 10000

0/4 ... 20 mA
0 ... 10 V

Transmitter

Power supply

e. g. SPC, PCS

e. g. °C,
bar

B 10000

0 ... 10 V

Voltage output

4 ... 20 mA
e. g.

Indicators,
SPC, PCS

Power supply

B 10000Current output

0 ... 20 mA
max. load
50 Ω, e. g. SPC

0 ... 20 mA
max. load 500 Ω

e. g. °C,
bar

RI = 12.5 Ω

Power supply
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90

87
.9

86
.9

97.8 6.1

Conductor cross sections:
Single-wire 0.5 ... 2.5 mm2

Finely stranded 0.5 ... 2.5 mm2

With ferrule 0.5 ... 1.5 mm2

Terminal 3 Power supply +

Terminal 6 Output +
Terminal 5 Output –
Terminal 4 Power supply +

Terminal 2 Output –
Terminal 1 Output +

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!



������

For separation of 
0(4) ... 20 mA standard
current signals, up to 
3 channels

The task
������

If there is no power supply avail-
able, the galvanic isolation of 
0(4) ... 20 mA standard current
signals requires investment in
supply units.

The problems
������

By many products loop-powered
isolation is only achieved with
insufficent accuracy. The desire
for high accuracy demands an
isolator concept that fulfils the
highest expectations.

The load capability of the 20 mA
source is limited and therefore
requires economical handling of
the load voltage.

The solution
������

Knick IsoTrans® 41 DC trans-
formers with transformer isola-
tion have specifications well
beyond other loop-powered
DC isolators. 0.2 % fault class
and just 1.2 V natural voltage
requirement allow diverse uses
of this isolator.

The enclosure
������

The A2 modular case with a
width of 22.5 mm for max. 
3 isolators offers optimum space
usage in multichannel mode. 
The A3 modular case for one
isolator is just 17.5 mm wide.

The full encapsulation guaran-
tees a high level of reliability
even in extreme conditions.

IsoTrans® 41
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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• Loop-powered
no mains influences

• Extremely high accuracy

• Broad field of application
current transmission from 
2 µA to 50 mA

• Maximum reliability
no unnecessary heat and
therefore maximum service 
life of components

• Negligible loading of 
the measuring signal
natural voltage requirement
just 1.2 V

• Low signal delay

• Space-saving due to 
multi-channel variants
modular case with up to 
3 channels

• Computer-controlled testing
guarantees quality

• 5-year warranty

������

The facts
_______________________________

The advantages
������

The galvanic isolation in the
IsoTrans® 41 is achieved using 
a passive isolator that obtains 
its power from the measuring
signal as a voltage drop. 
This saves on supply units,
cabling and increases the
reliability accordingly.

The technology
������

The units work with a serial
chopper generator in the current
path. This avoids the accuracy-
reducing power losses of normal
parallel connected generators,
reduces the voltage drop accord-
ingly and also ensures accurate
transmission of the smallest
currents.

The application
������

Galvanic isolation
• of input and output circuits

• of the supply voltage of 
2-wire transformers

• with addition or other
coupling of signals at 
different potentials

• for removal of double ground
compensation currents

• when there is an insufficient
insulation and test voltage

• of high-potential signal 
sources

• for battery-powered devices
with a central battery

IsoTrans® 41



62

Loop-powered Isolators for Standard SignalsModular cases

������

Product line
_________________________________________________________________________________

Devices Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 41 1-channel, A2 modular case (width: 22.5 mm) 41 A2/1

2-channel, A2 modular case (width: 22.5 mm) 41 A2/2
3-channel, A2 modular case (width: 22.5 mm) 41 A2/3
1-channel, A3 modular case (width: 17.5 mm) 41 A3

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

������

Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inputs 0(4) ... 20 mA

0 ... 50 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current < 2 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 1.2 V (20 mA)

Approx. 1.6 V (50 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 20 V (see also page 64)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0(4) ... 20 mA/max. 15 V (corresponds with 750 Ohm load)

0 ... 50 mA/max. 15 V (corresponds with 300 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset < 5 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple1) < 1.5 mVpp /mA

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transformation error2) 0.02 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error < 0.02 % meas. val. per 100 Ohm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise or fall time Approx. 2.5 ms at 500 Ohm load resistance

1) Slightly increased residual ripple can occur when load <5 Ohms
2) Temperature range –10 ... +70 °C
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Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 2.5 kV AC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 500 V DC between any inputs and outputs with overvoltage category II and
(basic isolation) pollution degree 3 according to EN 61010-1 (with type 41 A2/3 between neighbouring 

inputs and outputs with pollution degree 2 inside the case, degree 3 outside). 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2/50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Immunity to interference 8 kV according to IEC 801-2

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –25 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 22.5 mm, A2 case and 17.5 mm, A3 case, 

see dimension drawings for further measurements, screw terminals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Protection class with terminal cover according to EN 60529: 

case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022 or M4 screw 

mounting
See dimension drawings for conductor cross section

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight 41 A2/1: approx. 140 g

41 A2/2: approx. 190 g
41 A2/3: approx. 210 g
41 A3: approx. 70 g



64

Loop-powered Isolators for Standard SignalsModular Cases

Subject to change without notice!

������

Reactions to square step of input current
_________________________________________________________________________________
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Transfer functions
_________________________________________________________________________________
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Schematic diagram
_________________________________________________________________________________
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Application examples
_________________________________________________________________________________

Electrical isolation Electrical isolation
With impressed current, current output WIth impressed input current, voltage output

Electrical isolation
in two-wire technology

OutputInput

IO = IIN

IIN IO

Loop-powered
isolator

Input Output

Signal sourcePower supply Loop-powered
isolator

VO = R · IIN

Input

IIN

VO

OutputR

Loop-powered
isolator
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Application examples, continued
_________________________________________________________________________________

Electrical isolation
For current addition with impressed currents

e. g. grounded

IO = II1 + II2 + II3

OutputInput

I I1

I I2

Input

Input

e. g. grounded

I I3
Loop-powered isolator

Loop-powered isolator

Loop-powered isolator
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Dimension drawings and terminal assignments
_________________________________________________________________________________

Type A2 modular case

Type A3 modular case

M 2.5 x 8 connecting screws with self-releasing clamping pieces,
max. conductor cross section 2 x 2.5 mm2 solid or 2 x 1.5 mm2 stranded with ferrule

Channel 1 1 Input +
2 Input –

3 Output –
4 Output +

Snap-on mounting
on 35 mm top hat rail to EN 50022

755381

Ø 4.4

89 80 76
.6

Screw mounting with
extending lugs

1 9 5

2 10 6

3 11 7

4 12 8

88

99

22.5

Channel 2 5 Input +
6 Input –

7 Output –
8 Output +

Channel 3 9 Input +
10 Input –

11 Output –
12 Output +

M3.5 connecting screws with
self-releasing clamping pieces,
max. conductor cross section
2 x 2.5 mm2 solid or 2 x 1.5 mm2

stranded with ferrule to DIN 46228

3 Input +
4 Input –

5 Output +
6 Output –

53
58

Snap-on mounting for
35 mm top hat rail to EN 50022

Screw mounting with
extending lugs

98
.8

90

17.5+0.5

3

M 4

4

5 6

All dimensions in mm.
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For isolation of 
0(4) … 20 mA standard
signals, up to 4 channels

The task
������

Guaranteeing reliable and safe
system operation requires gal-
vanic isolation between the 
sensor and controller (for 
example, PCS, SPC etc.).

The problems
������

are often, particularly in large
plants, the lack of space for
mounting the isolators and the
increasing operating tempera-
tures in distributors and switch
cabinets.

The solution
������

from Knick is the IsoTrans® A 47
advanced series of loop-powered
isolators. An extremely high com-
ponent density of 177 channels
per meter of top hat rail and
excellent technical properties,
for example, safe isolation, 
make the isolators unbeatable.

The enclosure
������

The modern modular case with
a width of 12.5 mm for 1 or 2
channels and 22.5 mm width for
4 channels with practical plug-in
terminals allow simple and quick
assembly or prewiring of the
control cabinet.

The function principle
������

The IsoTrans® A 47 obtains its
power directly from the measur-
ing signal as a voltage drop
without falsifying it. There are
no costs for a power supply and
wiring.
The IsoTrans® A 47 more or less
has no self-heating that would
cause the electronic components
to age faster. Together with a
patented switching technique,
this means maximum reliability.
Due to this long service life, we
give a 5-year warranty

IsoTrans® A 47
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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IsoTrans® A 47

• Extremely compact design
up to 177 channels per meter

• 1, 2 and 4-channel versions
cheap and flexible for a wide
range of applications

• Practical screw terminals
simple, time-saving assembly
and prewiring of switch 
cabinets

• Galvanic isolation between
input and output
protection against incorrect
measurements or damage 
to the measuring system due
to parasitic voltages

• No power supply required
cost savings due to lower
wiring requirement, no mains
influences, no unnecessary
heating and therefore maxi-
mum service life of compo-
nents

• High accuracy
no falsification of measuring
signal

• Maximum reliability
no repair and failure costs

• 5-year warranty

������

The facts
________________________________

The technology
������

is convincing: A transmission
error of just 0.1 %, excellent
square-wave response and very
low residual ripple guarantee
perfect signal transmission. The
low natural voltage requirement
of approx. 2.5 V only loads the
signal slightly. 

The high test voltage up to 
4 kV and safe isolation in
accordance with EN 61140
(VDE 0140) up to 300 V protect
operating personnel against the
mains voltage, for example.
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Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0(4) ... 20 mA /max. 30 V (linear transmission up to 50 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current < 20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 2.5 V at 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 30 V

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0(4) ... 20 mA /max. 27.5 V (corresponds with 1375 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple < 5 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error < 0.1 % full scale
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Load error < 0.02 % meas.val. / 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time (T99) Approx. 5 ms at 500 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature influence 1) < 0.002 %/K full scale per 100 Ohm load (reference temperature 23 °C)

1) Average TC in specific working temperature range –10 ºC ... +70 °C

������

Product line
_________________________________________________________________________________

Devices Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® A 47 1-channel, H1 modular case (width: 12.5 mm) A 47 H1/1

2-channel, H1 modular case (width: 12.5 mm) A 47 H1/2
4-channel, H3 modular case (width: 22.5 mm) A 47 H3/4

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Increased test voltage 4 kV AC, safe isolation 506
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Specifications, continued  
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 1.5 kV AC input against output of the same channel

2.3 kV AC channels against each other

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 2) EMC directive 89/336/EEC, EN 61326
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approvals UL: File no. E 220033, Standards: UL 508 and CAN/CSA 22.2 no. 14

Data for option 506
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC input against output of the same channel

2.3 kV AC channels against each other
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation in accordance with
dangerous currents EN 61010-1.

Working voltages up to 300 V AC/DC with overvoltage category II and 
pollution degree 2 between all connections. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 °C

Transport and storage: –40 ... +85 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 12.5 mm or 22.5 mm, with pluggable screw terminal

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting Metal lock for mounting on 35 mm top hat rail according to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 100 g

2) Applies to 4 ... 20 mA, slight deviations are possible while there is interference
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Transfer functions
_________________________________________________________________________________
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Schematic diagram
_________________________________________________________________________________

Subject to change without notice!
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12.5

5 6 5 6

7 8

3 4

1 21 2

4-channel model

1 Input + Channel 1
2 Input – Channel 1
3 Input + Channel 2
4 Input – Channel 2

5 Input + Channel 3
6 Input – Channel 3
7 Input + Channel 4
8 Input – Channel 4

 1 and 2-channel
model

1 Input + Channel 1
2 Input – Channel 1
3 Input + Channel 2
4 Input – Channel 2

5 Output + Channel 1
6 Output – Channel 1
7 Output + Channel 2
8 Output – Channel 2

Pluggable
screw
terminals

Pluggable
screw
terminals

12.5 22.5

1 2 3 4

5 6 7 8

13 14 15 16

9 10 11 12

111

99

Metal lock for mounting
on top hat rail

Conductor cross section max. 2.5 mm2

Multi-wire connection max. 1 mm2

(two wires with same cross section)
9 Output + Channel 1

10 Output – Channel 1
11 Output + Channel 2
12 Output – Channel 2

13 Output + Channel 3
14 Output – Channel 3
15 Output + Channel 4
16 Output – Channel 4

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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Unbelievably simple
isolation!

20 mA transmission
with electrical isolation

The task
������

Preventing measuring errors or
even destruction of the system
normally requires floating con-
nection of the sensors and
actuators to the sensitive MSR
electronics. 

The problem
������

was solved up to now with
additional devices for electrical
isolation after the routing and
distributor level.

The solution
������

is the 6 mm wide IsoTrans® B 48
isolating terminal. 
It fulfills all tasks set for modern
terminals and safely and reliably 
isolates 0(4) ... 20 mA signals
using loop power without falsify-
ing the measuring signal. 

IsoTrans® B 48
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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IsoTrans® B 48

• Substantial costs and space-
savings
due to the omission of a
whole installation stage

• Minimum wiring work
due to loop-powered electrical
isolation and the combination
of a terminal and isolator in
one device

• Fast, simple and 
safe wiring using Z-springs

• High level of safety thanks
to proven switching
method

• Galvanic isolation 
protection against incorrect
measurements or damage to
the measuring system caused
by parasitic voltages

• Extremely compact design
at just 6 mm in width the
modular case allows up to 
166 channels per meter

• Easy to use and to maintain
simple and fast installation 
due to innovative Z-springs

• No power supply required
cost saving due to lower
wiring requirement, no mains
influences

• High accuracy
no falsification of measuring
signal

• 5-year warranty

������

The facts
________________________________

The connections
������

use Z-springs and allow simple,
fast and safe connection of the
lines. 

The technology
������

The constantly improved switch-
ing concept of our isolators that
have been tried and tested over
decades and draw their power
from the measuring signal as 
a voltage drop and the use of 
a specially developed flat core
transformer have led to this
extremely narrow housing with
a width of just 6 mm. That is up
to 166 isolating terminals per
meter of top hat rail. 
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Product line
_________________________________________________________________________________

Devices Input Output Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® B 48 0 ... 20 mA 0 ... 20 mA B 48 K1

4 ... 20 mA 4 ... 20 mA 

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Accessories
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
End plate Shock-hazard protection for the last isolating terminal ZU 0286

in the row, required 1 x per application!

������

Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 ... 20 mA (linear transmission up to 22 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current < 100 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 2.7 V at 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 50 mA, 15 V

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA, ≤ 500 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple < 10 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error < 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error < 0.05 % meas.val. / 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time (T99) Approx. 5 ms at 500 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature influence 1) < 0.005 %/K full scale per 100 Ohm load (reference temperature 23 °C)

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 510 V AC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 100 V with overvoltage category II and pollution degree 2 according to EN 61010-1

1) Average TC in specific working temperature range –25 ºC ... +60 °C
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Specifications, continued 
_________________________________________________________________________________

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC2) 89/336/EEC directive, EN 61326

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –25 ... +60 °C also when mounted in a row

Transport and storage: –40 ... +8 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Terminal case, 6 mm width, terminal using Z-spring technology

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20 in row or with end plate
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting For 35 mm top hat rail EN 50022

see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight 12 g

2) Applies to 4 ... 20 mA, slight deviations are possible while there is interference

������

Input voltage
_________________________________________________________________________________

Depending on the load at IO = 20 mA

0 100 200 300 400 500
0
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0 2 4 6 8 10 VO / V
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63

91
566

Input +

Input –

Output +

Output –

1

2

3

4

5

ZU 0286 end plate, 1.5 mm wide, only required for last
isolator in row as shock-hazard protection

Conductor cross sections:
Single-wire 0.5 ... 2.5 mm2

Fine-wire 0.5 ... 2.5 mm2

With ferrule 0.5 ... 1.5 mm2

All dimensions in mm.
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Dimension drawings and terminal assignments
_________________________________________________________________________________

Input
0 ... 20 mA

–

+

Output
0 ... 20 mA

C 330 nF Z 18 V

–

+

C 330 nFZ 18 V

������

Schematic diagram
_________________________________________________________________________________
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For conversion of shunt
voltages to impressed
±20 mA or ±10 V signals

The task
������

Conversion of bipolar mV
voltages with high accuracy 
into  0 ... ±20 mA or 0 ... ±10 V
signals.

The problems
������

The high voltages occurring 
at the operating site will cause
substantial measuring errors
that could lead to unwanted
shutdown of whole sections of
the system if there is insufficient
isolation and common mode
rejection.

The solution
������

The DC isolation amplifiers from
the IsoAmp® 23000/24000
series have been specially con-
ceived for measurements on 
low-resistance signal sources,
for example, shunt resistances.
Frequent problems like common-
mode interference or interfer-
ences from phase control are
suppressed effectively.

The isolators provide safe isola-
tion and high insulation from 
the input to the output and to
the power supply.

IsoAmp® 23000/24000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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IsoAmp® 23000/24000

• Effective interference
suppression
prevention of incorrect 
measurements or failure due
to interference, for example,
with high-rated shunt resistors
in converters.

• Safe isolation in accordance
with EN 61140,
protection against unpermitted
high voltages

• 3-port isolation
protection against incorrect
measurements or damage

• Test voltage 7 kV AC
safety also with high potential
differences between input and
output

• No additional power supply
230 V AC power supply, 
optional 24 V AC/DC or 
115 V AC for supply of the
amplifier

• Modular case 22.5 mm
straightforward installation
due to compact design 

• Maximum reliability
no repair and failure costs

• Full encapsulation
reliable functioning also in
aggressive atmospheres or
with considerable mechanical
loading, for example, due to
vibrations

• 5-year warranty

������

The facts
________________________________

The enclosure
������

The DC isolation amplifiers from
the IsoAmp® 23000/ 24000
series work in 22.5 mm wide
modular cases optionally with
a 230 V AC, 115 V AC or
24 V AC /DC power supply.

The advantages
������

A specially developed chopper
circuit allows these isolators to
have extraordinarily high values
for

• long-term stability

• transmision accuracy

• disruptive strength

The technology
������

The proven Knick vacuum 
encapsulation method allows
maximum long-term protection
against agressive environmental
influences, shock and vibrations.

Their high zero stability and
excellent linearity values make
the DC isolation amplifiers from
the IsoAmp® 23000/24000
series ideally suited to trans-
missions both in DC and AC
applications up to 5 kHz.
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Product line
_________________________________________________________________________________

Devices
Input Output Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
0 …  ±60 mV 0 … ±20 mA 23206 A2
0 … ±150 mV 0 … ±20 mA 23215 A2
0 … ±300 mV 0 … ±20 mA 23230 A2
0 … ±500 mV 0 … ±20 mA 23250 A2
0 …  ±60 mV 0 … ±10 V 24206 A2
0 … ±150 mV 0 … ±10 V 24215 A2
0 … ±300 mV 0 … ±10 V 24230 A2
0 … ±500 mV 0 … ±10 V 24250 A2

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC /DC 336
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
115 V AC 363

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Only 23000: Rectifier in signal path 152
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain adjustment to customer requirements from ±60 ... ±500 mV 500
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain adjustment to customer requirements from ±100 ... ±1200 V 496
In A10 housing (see dimension drawing)
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Increased test voltage 8.5 kV AC 514

������

Specifications
_________________________________________________________________________________

Input data 2x206 2x215 2x230 2x250 
l–––––––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Input 1) 0 … ±60 mV 0 … ±150 mV 0 … ±300 mV 0 … ±500 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance > 25 kOhm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset current ≤ 200 nA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 4 nA /K
of the current (Reference temperature 23 °C)
l–––––––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Offset voltage ≤50 µV ≤100 µV ≤150 µV ≤ 200 µV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 2 µV /K
of the voltage (Reference temperature 23 °C)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload ≤ 150 mA limitation with suppressor diode to 7 V

1) Other voltages (up to 500 mV) on request
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Specifications, continued  
_________________________________________________________________________________

Output data 23xxx 24xxx
l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Output 0 … ±20 mA 0 … ±10 V
l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Load ≤ 10 V ≤ 20 mA
l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Residual ripple < 10 mVpp < 10 mVpp

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.1 % meas. val. 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency Approx. 5 kHz –3 dB
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Common mode rejection CMRR2) Approx. 160 dB (DC / AC: 50 Hz)
ratio T-CMR3) Approx. 115 dB (1000 V, tr = 1 µs)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.0025 %/K (reference temperature 23 °C)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Opt. 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 0.6 VA

DC: –15 % +20 %, approx. 0.6 W
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Opt. 363: 115 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 7 kV AC (input against output / power supply)

4 kV AC (output against power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 2000 V DC4) input against output and power supply with overvoltage category II

and pollution degree 2,
1000 V DC output against power supply with overvoltage category II and
pollution degree 2, according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation in accordance with
electrical shock EN 61010-1.

Working voltages up to overvoltage category III and pollution degree 2 
Up to 500 V AC /DC input against output and power supply 
Up to 300 V AC /DC output against power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

2) Common-Mode Rejection Ratio = ——————————————— 3) Transient Common-Mode Rejection = ————————————————————

4) For circuits according to table 6 from EN 61010-1 (transient overvoltage 2600 V)

Reference temperature for TC specifications 23 °C, the average TC is always specified

Differential-mode voltage gain
Common-mode voltage gain

Differential-mode DC voltage gain
Common-mode transient crest value gain
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Input C

0 ...   ±60 mV 300 nF
0 ... ±150 mV 250 nF
0 ... ±300 mV 250 nF
0 ... ±500 mV 250 nF

Z 7  V

±

0

C

Z 15  V22 nF

±

0

Voltage
input (mV) Voltage

output
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Schematic diagram
_________________________________________________________________________________

IsoAmp® 23000 series

IsoAmp® 24000 series

Z 7  V
Voltage
input (mV)

±

0

C

Z 15  V22 nF

±

0

Current
output

������

Specifications, continued  
_________________________________________________________________________________

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC 

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 … +70 °C

Transport and storage: –30 … +80 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 22.5 mm, see dimension drawing for other measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022 or 

M4 screw mounting M4, see dimension drawing for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 250 g

Subject to change without notice!
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IsoAmp® 23000/24000

Connecting screws M 3 x 8
with self-releasing clamping pieces,
max. conductor cross section
2 x 1.5 mm2 solid or
2 x 1.0 mm2 stranded wire with ferrule

 1 Input +
9 Input –

3 Output +
7 Output –

 4 Power supply ~
8 Power supply ~

–
–

ø 4.4

Screw mounting with
extending lugs

1 9

3 7

4 8

22.5

8089 76
.6

Snap-on mounting
on 35 mm top hat rail EN 50022

99 / 118.4 *

88 / 107.4 *
75 53 81

 * With Option 496: A 10 enclosure

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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Repeater power supply 
in 6-mm case

The task
������

The flexible and safe supply 
of 2-wire transmitters via the
4 ... 20 mA measuring line with
simultaneous transmission of
data protocols for SMART trans-
mitters / HART® communication.
Conversion of the output signal
to 0 ... 20 mA or 0 ... 10 V 
if necessary.

The problems
������

Good isolator properties in con-
junction with high transmission
accuracy often lead to complex
systems that cost space and
money. 

The galvanic isolation of the
supply and signal processing 
is frequently indispensable to
exclude measuring problems
from the start. The selection 
of possible alternatives within
the budget is often limited.

The solution
������

Knick is the first manufacturer to
supply a repeater power supply
in an extremely compact 6-mm
case for 2-wire transmitters: 
IsoAmp® PWR A 20100. It sup-
plies the transmitter with power
and transmits the measuring
signal galvanically isolated to 
the output with a high level of
accuracy. In case a signal other
than the 4 to 20 mA signal is 
required, you can select output
signals on the repeater power
supply using DIP switches.
HART® signals are of course
transmitted without alteration.
The width of just 6 mm also
allows use of the repeater power
supply in the tightest of spaces.

IsoAmp® PWR A 20100
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Powerful supply
of 4 to 20 mA loop-powered
2-wire transmitters

• Extremely flat
3-port isolation in a 6 mm 
enclosure

• Flexible and highly accurate
calibrated output signal
switching

• Simple and fast
configuration
switching with DIL switches 
on the side so they are easy 
to access and still protected
against accidental adjustment

• Low-cost assembly
supply of the measuring supply
circuit and galvanic isolation of
the measuring signal in one
unit

• Safe isolation
in accordance with EN 61140
up to 300 V

• SMART transmitter
(according to HART®

specification)

• Cross-connections 
for power supply
power supply only wired once
for almost any number of par-
allel repeater power supplies

• 5-year warranty

������

The facts
_______________________________

The enclosure
������

Structure in tried and tested
modular case with 6.1 mm width
and screw terminals. The outputs
are switched using DIP switches
that can be accessed without
opening the case.

The advantages
������

The new IsoAmp® PWR A 20100
repeater power supply unites
small dimensions with excellent
features. Safe isolation and 
0.1 % accuracy also allow use
for applications with higher 
requirements.

The technology
������

The output signal can be
switched between 0 ... 20 mA,
4 ... 20 mA and 0 ... 10 V. 
The ranges are calibrated and
selected via DIP switches.

In addition to the analog signal,
the repeater power supply trans-
mits data protocols for SMART
transmitters (according to the
HART® specification). It allows
bidirectional communication with
the field device via a host com-
puter or HART® communicators
(hand-held communicator).

_
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Product line
_________________________________________________________________________________

Devices Input Output Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoAmp® PWR A 20100 4 ... 20 mA 4 ... 20 mA A 20100 F0

0 ... 20 mA
0 ... 10 V
calibrated selection

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V DC

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input (current loop) Supply voltage 16.5 V, constant for 3 ... 22 mA, current limited to max. 25 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple < 10 mVrms

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 4 ... 20 mA, 0 ... 20 mA or 0 ... 10 V calibrated selection
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal with 22 ... 25 mA or 11 ... 12.5 V
input short-circuit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal with < 3 mA or 0 for outputs 0 ... 20 mA or 0 ... 10 V
open input
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load
with output current ≤ 10 V (≤ 500 Ohms at 20 mA)
with output voltage ≤ 1 mA (≤ 10 kOhms at 10 V)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset
Current output 1) < 30 µA
Voltage output < 30 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output < 10 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error
Current output < 0.1 % meas. val.
Voltage output < 0.2 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time < 2 ms

1) Additional error 30 µA for output 0 ... 20 mA
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Specifications, continued  
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communication2) Bidirectional transmission of FSK signals between output and current loop  
(Output 4 ... 20 mA) according to the HART® specification

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V DC (±15 %), approx. 1 W

The power supply can be routed fom one device to another via cross-connections.

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 2.5 kV AC current loop against output /power supply

510 V AC output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage Up to 600 V AC/DC with overvoltage category II and pollution degree 2
(basic isolation) Between current loop and output/power supply. 

Up to 100 V AC/DC between output power with category II and degree 2 according to 
EN 61010-1.
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with
shock EN 61010-1.

Up to 300 V with overvoltage category II and pollution degree 2 between 
current loop and output/power supply
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC2) Product standard EN 61326

Emitted interference: Class B
Immunity to interference: Industry

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approval cUL (applied for)

2) Slight deviations are possible while there is interference
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–

+
Output
0/4 ... 20 mA
0 ... 10 V

Power supply 24 V

+ –

Z 30

–

+

–

+

Z 30

Current
loop

������

Schematic diagram
_________________________________________________________________________________

Repeater Power SuppliesModular Cases

������

Specifications, continued  
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: 0 … +55 °C

Transport and storage: –25 … +85 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case with screw terminals, width 6.1 mm

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting For 35 mm top hat rail to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 50 g
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All dimensions in mm.
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Conductor cross sections:
Single-wire 0.5 ... 2.5 mm2

Fine-wire 0.5 ... 2.5 mm2

With ferrule 0.5 ... 1.5 mm2

Terminal 3: Power supply –

Terminal 6: Output +
Terminal 5: Output –
Terminal 4: Power supply +

Terminal 2: Current loop –
Terminal 1: Current loop +

������

Application example
_________________________________________________________________________________

IsoAmp® PWR A 20100

������

Application example
_________________________________________________________________________________

HHTHHT

2-wire
transmitter

Output circuit

Power supply

e. g. PCS,
recorder

1

2

5

6

Input3 4
Current loop

HHT handheld terminal

RL

with HART transmission
RL ≥ 230 Ω
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Repeater power supply 
in 6-mm case

The task
������

The supply of 2-wire transmitters
via the measuring line and the
1:1 transmission of 4 ... 20 mA
measuring signals.

The problems
������

In many cases, space is limited 
at the operating site and further-
more the additional expense for
the supply devices and galvanic
isolation require two separate
devices.

The solution
������

We supply one of the narrowest
repeater power supplies at an
extremely attractive price. The
IsoAmp® PWR 10116 supplies
the transmitter with power and
transmits the measuring signal
galvanically isolated from the
output with a high level of
accuracy.
A high supply voltage allows 
use with almost all commercially
available 2-wire transmitters.

IsoAmp® PWR B 10116
__________________________________________________________

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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• Powerful supply
of 4 to 20 mA loop-powered
2-wire transmitters

• Extremely flat
3-port isolation in a 6 mm 
modular case

• Low-cost assembly
supply of the current loop and
galvanic signal isolation in one
unit

• Safety in the smallest 
of spaces
3-port isolation in a 6 mm 
enclosure

• Supplies all common 
signal sources

• Power supply 24 V DC

• Cross-connections 
for power supply
power supply only wired 
once for almost any number 
of parallel repeater power
supplies 

• 5-year warranty

������

The facts
________________________________

The enclosure
������

Assembly in 6-pin terminal 
block housing with 6.1 mm 
row width. Connection with
screw terminals.

The advantages
������

The new IsoAmp® PWR B 10116
repeater power supply unites
excellent technology with un-
beatable value for money.

The technology
������

Transformer transmission of
signals and energy. The output
signal is permanently set to
4 ... 20 mA.

_
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Product line
_________________________________________________________________________________

Devices Input Output Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoAmp® PWR B 10116 4 ... 20 mA 4 ... 20 mA B 10116 F0

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V DC

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input (current loop) Supply voltage 16.5 V, constant for 3 ... 22 mA, current limited to max. 25 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple < 10 mVrms

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 4 ... 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal with 22 ... 25 mA
input short-circuit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal with < 3 mA
open input
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load ≤ 10 V (≤ 500 Ohms at 20 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset < 30 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output < 10 mVrms

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.1 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time < 5 ms

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V DC (±15 %), approx. 1 W

The power supply can be routed fom once device to another via cross-connections.
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Specifications, continued  
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 1.5 kV AC current loop against output /power supply

510 V AC output against power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage Up to 300 V AC/DC with overvoltage category II and pollution degree 2 between
(basic isolation) current loop and output/power supply. 

Up to 100 V AC/DC between output and power supply with category II and 
degree 2 according to EN 61010-1.
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC1) Product standard EN 61326

Emitted interference: Class B
Immunity to interference: Industry

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Approval cUL (applied for)

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: 0 … +55 °C

Transport and storage: –25 … +85 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 6.1 mm, see dimension drawing for other measurements, 

with screw terminals 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting For 35 mm top hat rail to EN 50022

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 50 g

1) Slight deviations are possible while there is interference
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Schematic diagram
_________________________________________________________________________________
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Application example
_________________________________________________________________________________

2-wire
transmitter

Output circuit

Power supply

e. g. PCS,
recorder

1

2

5

6

Input3 4

Current loop
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Conductor cross sections:
Single-wire 0.5 ... 2.5 mm2

Fine-wire 0.5 ... 2.5 mm2

With ferrule 0.5 ... 1.5 mm2

Terminal 3: Power supply –

Terminal 6: Output +
Terminal 5: Output –
Terminal 4: Power supply +

Terminal 2: Current loop –
Terminal 1: Current loop +

������

Dimension drawings and terminal assignments
_________________________________________________________________________________
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The practical solution 
for temperature measure-
ment with resistance 
thermometers.
������

The ThermoTrans® 205/206 
temperature transmitters provide
you with the flexibility you need:

• Adjustment work where it is
only really necessary, instead 
of complicated parameter 
tables.

• High level of reliability and
compact design due to digital
signal processing specially
developed for the measuring
task instead of unnecessary
reduction in reliability due to
overburdening with compli-
cated technology. 

For the majority of the standard
applications with fixed preset
parameters, you simply select
one of the numerous precon-
figured standard models. 

You can solve special measuring
tasks with a transmitter that we
configure according to your
specifications. 

Configuration or adaptation to
the measuring task is also not a
problem “on site” via the optical
interface. The user-friendly,
menu-guided Paraly® commu-
nication software is supplied
together with a fiber-optic cable
incl. PC adapter.

The ThermoTrans® 205/206 
temperature transmitters provide
safe isolation and high insulation
resistance between the input,
output and power supply. 

Vacuum encapsulation protects
the devices against aggressive
environmental influences, 
shock and vibrations.

ThermoTrans® 205/206
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Extensive range of standard
models
for standard applications,
configuration not necessary

• Adjustable via optical
interface
universal for a wide range 
of measuring tasks, can also
be configured “on site”

• Paraly® PC configuration
software with tag database
simple, menu-guided configu-
ration in accordance with VDI /
VDE 2187, archiving of con-
figuration data

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent
devices against non-permitted
high voltages 

• 22.5 mm wide modular 
case with 73.5 mm standard
height
compact design means easy
installation, also easy to fit in
standard cabinets

• 5-year warranty

������

The facts
________________________________

ThermoTrans® 205/206
for resistance thermo-
meters.
������

Resistance thermometers are
highly accurate temperature
sensors with long-term stability
for measuring temperatures 
up to max. 850 °C. 
They are mainly used to measure
low and medium temperatures,
for example, in air-conditioning,
process engineering and the
food industry. 

The ThermoTrans® 205/206
transmitters allow connection of
all common resistance thermo-
meters either in 2, 3 or 4-wire
circuits.

The possibility for connecting
resistance-type sensors and
potentiometers creates a wide
range of application possibilities,
for example, in the field of posi-
tion measurement. Converting
the input signal into a propor-
tional current / voltage signal
allows simple further processing.

_
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� You can use the menu-guided Paraly® communication software
(according to VDI / VDE 2187) to configure the transmitters.
Data from different measuring points can be easily archived and
managed in the corresponding tag database.
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Product line
_________________________________________________________________________________

ThermoTrans® 205 ThermoTrans® 206
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Adjustable models Order No. 205 A7 000 000 206 A7 000 000
Adjustable via interface. See Configuration 
Schedule for factory setting.
l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Fixed-range Order no. 205 A7 x xx xx x 206 A7 x xx xx V
standard models
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Sensors Pt 100 (–200 … +850 °C) A A

Pt 1000 (–200 … +850 °C) B B
Ni 100 (–60 … +180 °C) C C

1000 Ohms D D
5000 Ohms E E

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Span 50 K 05 05

100 K 10 10
150 K 15 15
200 K 20 20
300 K 30 30
400 K 40 40

1000 Ohms 70 70
5000 Ohms 88 88

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Start of scale –100 °C 02 02

–50 °C 01 01
0 °C 00 00

50 °C 11 11
100 °C 12 12
200 °C 14 14
0 Ohm 30 30

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Output 0 ... 20 mA D

4 ... 20 mA L
0 ... 10 V V

Sensors with 4-wire connection (3-wire connection Opt. 494), rising output curve, without filter constant
ThermoTrans® 205: open circuit recognition 22 mA; ThermoTrans® 206: open circuit recognition 11 V

Power supply Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC /DC 336
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
115 V AC 363

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
ThermoTrans® 205 /206 standard model with 3-wire connection 494

Accessories
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communications kit For configuration of the temperature transmitter, with ZU 0254

tag database according to VDI /VDE 2187, consisting of:
– Optical fibre connecting cable 3 m – Optical interface adapter – RS 232
– Adapter D-Sub 9-pole – D-Sub 25-pole – Paraly® configuration software and 

tag database
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Product line
_________________________________________________________________________________

ThermoTrans® 205 ThermoTrans® 206
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Customer-specific                Order no. 205 A7 999 999 206 A7 999 999
models

������

Configuration schedule
_________________________________________________________________________________

Important! Please fill in the configuration schedule completely and enclose it with your order. If entries are missing, 
the value entered in square brackets or the dark-colored setting � will be set.

ThermoTrans® 205/206
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor1) Temperature probe:

� Pt 100 according to IEC 751
�� Pt 500
�� Pt 1000
�� Ni 100 according to IEC 43 760
�� Ni 120
�� Ni 500
�� Ni 1000
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resistance sensor or potentiometer:
�� ≤500 Ohms
�� ≤5000 Ohms

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Connection �� 2-wire connection

Lead resistance2)   __ __ __ . __ __ Ohms
�� 3-wire connection
� 4-wire connection

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Range Start of scale2)    __ __ __ __ °C [0 °C]   or  __ __ __ __ Ohms

Span2) __ __ __ __ K [100 K] or  __ __ __ __ Ohms
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output3) � 0 … 20 mA

�� 4 … 20 mA
�� 0 … 10 V

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Curve � Rising

�� Falling
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Error messages Message:

� only with open circuit
�� with open circuit and overrange
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Signal:
� 22 mA or 11 V
�� –1 mA or –0.5 V

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Filter constant T99 __ __ __ s2) (1st order filter) [0 s]
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Tag number __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ [none]

1) Other models on request 2) See specifications for the possible parameter range
3) Other values on request
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Specifications
_________________________________________________________________________________

Input data Sensor type Measurement range Span (user-defined)
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l–––––––––––––––––––––––– l–––––––––––––––––––––––––––

Pt 100 to IEC 751 –200 ... +850 °C 25 ... 1050 K
Pt 500
Pt 1000
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l–––––––––––––––––––––––––––
Ni 100 to DIN 43760 –60 ... +180 °C 25 ... 240 K
Ni 120
Ni 500
Ni 1000
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l–––––––––––––––––––––––––––
Remote resistance sensors 0 ... 500 Ohms or 9 ... 500 Ohms or
and potentiometers 0 ... 5000 Ohms 90 ... 5000 Ohms

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Connection 2-wire connection: 

configured line resistance 
is calculated in the
measured value

3-wire connection: RL1 = RL4

4-wire connection

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Max. line resistance RL1 + RL4 = 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor current Approx. 1 mA or 0.1 mA depending on the measuring range
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Open-circuit voltage < 5 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor failure monitoring All inputs for open circuit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input error limits Resistance: Range 0 to 500 Ohms ±0.05 Ohm

Range 0 to 5 kOhms ±0.5 Ohm
with Pt: Range –200 ... +850 ºC ±0.2 K
with Ni: Range  –60 ... +180 ºC ±0.2 K

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.0025 %/K full scale (average TC in permitted operating temperature range,
at input reference temperature 23 ºC)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal Model 205: 0 / 4 ... 20 mA, impressed current, load voltage ≤10 V
(0 … 100 %) Model 206: 0 ... 10 V, impressed voltage, load current ≤10 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resolution Approx. 8000 steps (for 0 ... 100 %)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Control range –2.5 % ... 102.5 % of span
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overrange Model 205: – 1.0 mA or 22 mA
with error message Model 206: –0.5 V or 11 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output error limits 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at output reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output <10 mVpp + digitalization error of input

4

3

2

1

2-wire circuit

RL4

RL1

RX

4

3

2

1

3-wire circuit

RL4

RL1

RX

4-wire circuit

RL3

4

3

2

1

RL4

RL1

RX
RL3

RL2
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Specifications, continued  
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Characteristic Resistance or temperature-linear

rising or falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Meas. rate Approx. 1 / s
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time T99 ≤ 900 ms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Digital output filter T99 = 0 ... 100 s (1st order filter)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 1.5 VA

DC: –15 % +20 %, approx. 1.2 W
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 363: 115 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input against output and power supply)

3 kV AC (output against power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC input against output and power supply with overvoltage category II 
(basic isolation) and pollution degree 2,

330 V AC/DC output against power supply with overvoltage category II and 
pollution degree 2 according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with 
shock EN 61010-1.

Working voltages with overvoltage category II and pollution degree 2: 
600 V AC /DC for input against output and power supply 
with overvoltage category II and pollution degree 2: 
300 V AC /DC for output against power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 1) EMC directive 89/336/EEC, EN 61326; NAMUR recommendation NE 21

1) Slight deviations are possible while there is interference from RF radiation
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Schematic diagram
_________________________________________________________________________________

Interface

Input

A

D

µP

f

V 100 nF Z 15 V
Output

������

Specifications, continued
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Interface Optical, interface adapter on RS 232 interface (PC) is included in the 
(only user-definable models) ZU 0254 communications kit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case A7, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022-35, 

width 22.5 mm, see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 300 g

Subject to change without notice!
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ThermoTrans® 205/206

Captive M3x8 clamp screws, box terminals with self-releasing wire protection,
max. conductor cross section 1 x 4 mm2 solid

1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

1 Input
2 Sense line

3 Sense line
4 Input

5  Output +
6  Output –

7  AC/DC power supply
8  AC/DC power supply

ThermoTrans® 205/206Only with user-
definable models:

Optical fiber
socket accessible
after removal
of cover

Screwdriver slot,
for opening the
cover

4321

8765

22.5

Snap-on mounting
for 35 mm top hat rail
EN 50022-35

Device label Removable cover,
only with user-definable models

73
.5

118.2

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

2-wire circuit 3-wire circuit 4-wire circuit
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2

3

4

ϑ

������

Application examples
_________________________________________________________________________________

Subject to change without notice!
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The practical solution for
temperature measurement
with thermocouples.
������

The ThermoTrans® 210/211
temperature transmitters provide
you with the flexibility you need:

• Adjustment work where it is
only really necessary, instead 
of complicated parameter 
tables.

• High level of reliability and
compact design due to digital
signal processing specially
developed for the measuring
task instead of unnecessary
reduction in reliability due to
overburdening with compli-
cated technology. 

For the majority of the standard
applications with fixed preset
parameters, you simply select
one of the numerous fixed-
range standard models. 

You can solve special measuring
tasks with a transmitter that 
we configure according to your
specifications. 

Configuration or adaptation to
the measuring task is also not 
a problem on site via the optical
interface. The user-friendly,
menu-guided Paraly® commu-
nication software is supplied
together with a fiber-optic cable
incl. PC adapter.

The ThermoTrans® 210/211
temperature transmitters provide
safe isolation and high insulation
resistance between the input,
output and power supply. 

Vacuum encapsulation protects
the devices against aggressive
environmental influences, shock
and vibrations.

ThermoTrans® 210/211
__________________________________________________________

106

Temperature TransmittersModular Cases

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Extensive range of standard
models
for standard applications, 
configuration not necessary

• Adjustable via optical
interface
universal for a wide range 
of measuring tasks, can also
be configured on site

• Paraly® PC configuration
software with tag database
simple, menu-guided con-
figuration in accordance with
VDI /VDE 2187, archiving of
configuration data

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent 
devices against non-permitted
high voltages

• 22.5 mm wide modular 
case with 73.5 mm standard
height
compact design means easy
installation, also easy to fit in
standard cabinets

• 5-year warranty

������

The facts
_______________________________

ThermoTrans® 210 /211
for thermocouples.
������

Thermocouples are very low-
resistance and thus noise-free.
Their preferred field of applica-
tion is high temperature ranges,
for example, for measurements
in ovens, smelting plants and
plastic machines. 

The range of standard ther-
mocouples is very wide. The
ThermoTrans® 210 / 211 trans-
mitters therefore provide con-
sistent connection possibilities 
for all regular thermocouples. 

To avoid long extension wires, 
an external reference junction
can also be used in addition to
the internal one. For thermosta-
tic reference junctions, the 
reference temperature can be
fixed or measured with a Pt 100.

The ThermoTrans® 210 / 211
transmitters can also be used to
measure voltages in the range
–20 ... +100 mV with a transfer
rate of 1 / s. Due to the transfer
curve freely configured with
various functions or interpola-
tion points, they are intended 
for difficult measuring tasks, for
example, the level in spherical
tanks.

� You can use the menu-guided Paraly® communication software
(according to VDI / VDE 2187) to configure the transmitters.
The data from different measuring points can be easily archived 
and managed in the corresponding tag database.

107
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Product line
_________________________________________________________________________________

ThermoTrans® 210 ThermoTrans® 211
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Adjustable types Order No. 210 A7 000 000 211 A7 000 000
Adjustable via interface. See Configuration 
Schedule for factory setting.

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Fixed-range Order no. 210 A7 x xx xx x 211 A7 x xx xx V
standard models
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Sensors J J J

K K K
S S S

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––
Span 700 K 60 60

1000 K 75 75
1700 K 97 97

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––
Start of scale 0 °C 00 00
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––
Output 0 … 20 mA D

4 … 20 mA L
0 … 10 V V

Output curve rising, without filter constant, internal reference junction
ThermoTrans® 210: open circuit recognition 22 mA; ThermoTrans® 211: open circuit recognition 11 V

Power supply Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC 336
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
115 V AC 363

Accessories
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communications kit For configuration of the temperature transmitter, with  ZU 0254

tag database according to VDI /VDE 2187, consisting of:
– Optical fibre connecting cable 3 m
– Optical interface adapter – RS 232
– Adapter D-Sub 9-pole – D-Sub 25-pole
– Paraly® configuration software and tag database
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Product line
_________________________________________________________________________________

ThermoTrans® 210 ThermoTrans® 211
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Customer-specific                Order no. 210 A7 999 999 211 A7 999 999
set models

������

Configuration schedule
_________________________________________________________________________________

Important! Please fill in the configuration schedule completely and enclose it with your order. If entries are missing, 
the value entered in square brackets or the dark-colored setting � will be set.

ThermoTrans® 210/211
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensors Thermocouples:

�� Model B
�� Model E
�� Model J
� Model K
�� Model L
�� Model N
�� Model R
�� Model S
�� Model T
�� Model U
�� Voltage

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Range Start of scale1)    __ __ __ __ °C [0 °C]   or  __ __ __ __ mV

Span1) __ __ __ __ K [1000 K] or  __ __ __ __ mV
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Reference junction � internal

�� external Pt 100
�� internal / external switching (via jumper)
�� fixed temperature2)     __ __ . __ °C [25 °C]

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output3) � 0 … 20 mA

�� 4 … 20 mA
�� 0 … 10 V

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Curve � rising

�� falling
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Error messages Message:

� only with open circuit
�� with open circuit and overrange
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Signal:
� 22 mA or 11 V
�� –1 mA or –0.5 V

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Filter constant T99 __ __ __ s1) (1st order filter) [0 s]
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Tag number __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ [None]

1) See the specifications for the possible parameter range
2) Compensation range –10 ... 80 °C 3) Other values on request
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Specifications
_________________________________________________________________________________

Input data Sensor type Range
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––

Model B DIN / IEC 584-1 0 … +1820 °C
Model E DIN / IEC 584-1 –270 … +1000 °C
Model J DIN / IEC 584-1 –210 … +1200 °C
Model K DIN / IEC 584-1 –270 … +1372 °C
Model L DIN 43710 –200 … +900 °C
Model N ASTM E 230-87 –270 … +1300 °C
Model R DIN / IEC 584-1 –50 … +1767 °C
Model S DIN / IEC 584-1 –50 … +1767 °C
Model T DIN / IEC 584-1 –270 … +400 °C
Model U DIN 43710 –200 … +600 °C

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage input –20 … +100 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance >10 MOhms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Span (configurable) Min. ≥ 2 mV, max. measuring end – measuring start
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor failure monitoring All inputs for open circuit (not with voltage measurement)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input error limits ±10 µV +0.05 % of meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at input reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Reference junction input Internal Pt 100 < ±1.0 K
(configurable) External Pt 100 < ±0.3 K + error of Pt 100 used

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal Model 210: 0 / 4 ... 20 mA, impressed current, load voltage ≤10 V
(0 … 100 %) Model 211: 0 ... 10 V, impressed voltage, load current ≤10 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resolution Approx. 8000 steps (for 0 ... 100 %)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Control range –2.5 % ... 102.5 % of span
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload range Model 210: –1.0 mA or 22 mA
with error message Model 211: –0.5 V or 11 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output error limits 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at output reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output < 10 mVpp + digitalization error of input

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Characteristic Temperature-linear, voltage-linear or customer-specific rising or falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Meas. rate Approx. 1 / s
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time T99 ≤ 900 ms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Digital output filter T99 = 0 ... 100 s (1st order filter)
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Specifications, continued  
_________________________________________________________________________________

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 1.5 VA

DC: –15 % +20 %, approx. 1.2 W
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 363: 115 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input against output and power supply)

3 kV AC (output against power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC input against output and power supply with overvoltage category II
(basic isolation) and pollution degree 2,

330 V AC/DC output against power supply with overvoltage category II and 
pollution degree 1 according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with
shock EN 61010-1.

Working voltages with overvoltage category II and pollution degree 2: 
600 V AC /DC for input against output and power supply 
with overvoltage category II and pollution degree 2: 
300 V AC /DC for output against power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 1) EMC directive 89/336/EEC, EN 61326, NAMUR recommendation NE 21

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Interface Optical, interface adapter on RS 232 interface (PC) is included in the 
(only user-definable models) ZU 0254 communications kit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case A7, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022-35, 

width 22.5 mm, See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 300 g

1) Slight deviations are possible while there is interference from RF radiation
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Internal / external reference junction selectable

Pt 100 external
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Pt 100

+
–

Cu wiring
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Cu wire

+
–
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+
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Application examples
_________________________________________________________________________________

������

Schematic diagram
_________________________________________________________________________________

Interface

Input

A

D

µP

f

V 100 nF Z 15 V
Output

Thermo-
couple

Pt 1001)

Pt 100 internal

1) For temperature measurement of external reference junctions

Subject to change without notice!
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Captive M3x8 clamp screws, box terminals with
self-releasing wire protection, max. conductor cross section
1 x 4 mm2 solid
1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

Only with user-
definable models:

Optical fiber
socket accessible
after removal of
cover

Screwdriver slot,
for opening
the cover

4321

8765

1  Input +/hot
2  Input –/cold

3  PT 100 Input
4  PT 100 Input

5  Output +
6  Output –

7  AC/DC power supply
8  AC/DC power supply

ThermoTrans® 210/211

22.5

Snap-on mounting
for 35 mm top hat rail
EN 50022-35

Rating plate Removable cover,
only with user-definable models

73
.5

118.2

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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For isolation and conver-
sion of sinusoidal alter-
nating currents and
voltages into standard
signals.

The task
������

For monitoring mains supplies,
control of electric motors etc.,
alternating currents up to 10 A
and voltages up to 800 V are
converted into 0(4) … 20 mA 
or 0 … 10 V standard signals.

The problem
������

is the provision of several 
AC/DC transducers for different
measurement ranges. Further-
more the maintenance staff and
the system need to be protected
against high potentials.

The solution
������

is a switchable loop-powered
IsoTrans® 600 AC/DC transducer.

The calibrated range selection 
for all regular alternating volt-
ages and the 22.5 mm modular
case allow universal use.

IsoTrans® 600
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



Power supply 230 V AC

0 … 20 mA
4 … 20 mA
0 … 10 V
Switch/
terminal
selectable

0 ... 1 A
0 ... 5 A
0 … 400 V
0 … 250 V
0 … 120 V
0 … 100 V
Terminal
selectable

• Calibrated measuring
range switchover
simple stockkeeping due 
to universal application 
possibilities, no need for 
complicated recalibration

• Models with 0 ... 20 mA 
and 0 ... 10 V output, 
loop-powered
little wiring work and no line
influences

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent 
devices against non-permitted
high voltages 

• Modular case 22.5 mm
low space requirement due 
to compact design

• High long-term stability 
and accuracy
reliable operation without 
recalibration

• Very low power 
consumption
allows a minimum rating of
the upstream current and 
voltage transformer

• Very low self-heating
no temperature-related 
component aging, high MTBF

• Maximum reliability
no repair and failure costs

• High reliability

• 5-year warranty

������

The facts
________________________________

The advantages
������

The accuracy class is 0.5 – no
need to recalibrate the switch-
able measuring ranges.
IsoTrans® 600 provides safe
isolation in accordance with
EN 61010-1 up to 600 V. 
This allows use in 3-phase
systems. Further measures 
for ensuring safe isolation 
are not necessary.

Except for output 4 … 20 mA,
IsoTrans® 600 is supplied with
power directly from the measur-
ing signal. There are no costs 
for a power supply and wiring.

Optimized switching technology
makes the power consumption
and the resulting self-heating
very low. This protects against
unnecessary temperature-related
component aging and thus
increases the reliability.

The technology
������

For conversion, the average in-
put values are calibrated to form
r. m. s values.
Short rise times, very low residual
ripple and excellent overload
behavior guarantee maximum
transmission quality.

115
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Product line
_________________________________________________________________________________

Devices
IsoTrans® 600 with current input Input Output Order No.
l––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 611-1 0 ... 1 A 0 ... 20 mA 611-1 A2
IsoTrans® 621-1 (with power supply) 0 ... 1 A 4 ... 20 mA 621-1 A2
IsoTrans® 631-1 0 ... 1 A 0 ... 10 V 631-1 A2
IsoTrans® 615-1 0 ... 5 A 0 ... 20 mA 615-1 A2
IsoTrans® 625-1 (with power supply) 0 ... 5 A 4 ... 20 mA 625-1 A2
IsoTrans® 635-1 0 ... 5 A 0 ... 10 V 635-1 A2

IsoTrans® 600 with voltage input
l––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 647-2 0 ... 100 /120 V 0 ... 20 mA /0 ... 10 V 647-2 A2

switchable terminal-selectable
IsoTrans® 648-2 0 ... 250 /400 V 0 ... 20 mA /0 ... 10 V 648-2 A2

switchable terminal-selectable
IsoTrans® 650-2 (with power supply) 0 ... 100 /120 /250 / 0 ... 20 mA/4 ... 20 mA 650-2 A2

400 V, terminal- 0 ... 10 V, switchable /
selectable terminal-selectable

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
621-1, 625-1, 650-2: 230 V AC. Others: none, supply from input signal

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 635-1 and IsoTrans® 650-2 for input frequency 16 2/3 Hz 469
(635-1: response time 1 s, load ≥7.5 kOhms)

������

Selection aid
_________________________________________________________________________________

Output 
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
0 … 20 mA 4 … 20 mA 0 … 10 V

l––––––––––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
Input 0 … 1 A AC 611-1 A2 621-1 A2*) 631-1 A2

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 5 A AC 615-1 A2 625-1 A2*) 635-1 A2
l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 100 V AC 647-2 A2 650-2 A2*) 647-2 A2

650-2 A2*) 650-2 A2*)

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 120 V AC 647-2 A2 650-2 A2*) 647-2 A2

650-2 A2*) 650-2 A2*)

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 250 V AC 648-2 A2 650-2 A2*) 648-2 A2

650-2 A2*) 650-2 A2*)

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 400 V AC 648-2 A2 650-2 A2*) 648-2 A2

650-2 A2*) 650-2 A2*)

*) with power supply
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Specifications
_________________________________________________________________________________

Input data IsoTrans® 600 with current input IsoTrans® 600 with voltage input
l–––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––
6x1 6x5 647 648 650

l–––––––––––––––––– l–––––––––––––––– l–––––––––––––––– l–––––––––––––––– l–––––––––––––––– l–––––––––––––––
Input 1) 0 … 1 A 0 … 5 A 0 … 100 /120 V 0 … 250 /400 V 0 …100 /120 /

48 … 63 Hz 48 … 63 Hz switchable switchable 250 /400 V
Measurement Measurement terminal-
from from selectable
10 % full scale 10 % full scale 48 … 63 Hz
48 … 63 Hz 48 … 63 Hz

l–––––––––––––––––– l–––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Continual: 2times Inom Continual: 1.5times Vnom

1 s: 50times Inom 1 s: 4times Vnom

l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– l–––––––––––––––
Input power Approx. 1 VA Max. 0.4 VA
with nominal current

Output data IsoTrans® 600 with current input IsoTrans® 600 with voltage input
l––––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––
61x 62x 63x 647 648 650

l–––––––––––––––––– l–––––––––––––– l––––––––––––– l––––––––––––– l–––––––––––––– l–––––––––––––– l–––––––––––––
Output 0 … 20 mA 4 … 20 mA 0 … 10 V 0 … 20 mA / 0(4) … 20 mA/

0 … 10 V 0(2) … 10 V
terminal- switchable /
selectable terminal-

selectable
l–––––––––––––––––– l–––––––––––––––––––––––––––– l––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––
Load ≤ 750 Ohms ≤ 2 kOhms With output current: ≤ 600 Ohms

With output current: ≥ 1 kOhm
l–––––––––––––––––– l–––––––––––––––––––––––––––– l––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––
Response time (T90) <0.2 s Approx. 0.25 s
Load 0 Ohm Approx. 0.1 s
Load 750 Ohms Approx. 0.2 s

Response
l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission Class 0.5 (EN 60688)
accuracy

Power supply
l–––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 
(only Models with 47 … 63 Hz, approx. 1 VA (IsoTrans® 650 approx. 1.5 VA)
4 ... 20 mA output)

1) Other input values up to 10 A or 800 V in the frequency range 16 … 63 Hz are available on request
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Specifications, continued  
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation With power supply: 3-port isolation between input, output and power supply

Loop-powered: Isolation between input and output
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage With current input: 6 kV AC

for models with power supply: 6 kV AC (input against output /
power supply)
4 kV AC (output against power 
supply)

With voltage input: 4 kV AC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with 
shock EN 61010-1.

Working voltages with overvoltage category II and pollution degree 2: 
up to 400 V AC /DC between output and power supply. 
up to 600 V AC /DC between input and output and, where necessary, power supply 
(current isolator up to category III, degree 2). 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC, EN 61326

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case A7, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022 or 

M4 screw mounting, 
See dimension drawings for conductor cross section

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight 6xx-1: approx. 350 g

6xx-2: approx. 250 g
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IsoTrans® 600

Voltage
input

Current
output

–
I

I, V

+
100 n Z 39 V

+

100 n Z 39 V Voltage
output

Power supply
(only 650-2)

~

~

~

~

������

Schematic diagram
_________________________________________________________________________________

AC/DC transducers with current input

AC/DC transducers with voltage input

Current
input

Output

~

~ –

I

I, V

+
C Z

Power
supply Power supply only with models

with 4 ... 20 mA output

~

~

Output C Z

0(4) ... 20 mA 0.47 µF 18 V
0 ... 10 V 15 µF 14 V

Subject to change without notice!
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M2.5x8 connecting screws with self-releasing
clamping pieces, max. conductor cross section
2 x 2.5 mm2 solid or 2 x 1.5 mm2

stranded wire with ferrule

Snap-on mounting for
35 mm top hat rail to EN 50022

88

75

99

5381

Range switch, do not use during operation!

AC/DC transducer
with voltage input
650-2

1 Input 0
9 Input 100 V ~
5 Input 120 V ~
2 Input 250 V ~

10 Input 400 V ~

7 Output –
11 Output +  20 mA
3 Output +  10 V

4 Power supply ~ 
8 Power supply ~

Screw mounting with
extending lugs

AC/DC transducers
with current input 6**-1
1 Input ~
2 Input ~

5 Output +
6 Output –

7 Power supply ~
8 Power supply ~

(only for models 621 and 625,
otherwise not connected)

AC/DC transducers with
voltage input 647-2 and 648-2
1 Input ~
2 Input ~

5 Output +   20 mA
6 Output –
7 Output +   10 V

22.5 Ø 4.4

76
.6

89 80

1 2

5 6

7 8

1 9 5

3 11 7

4 8

2 10

}

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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IsoTrans® 600



������

Universal models 
up to II = 3000 V and 
II = 5 A
������

The IsoAmp® 7000 /8000 DC
isolation amplifiers work bipolar
as active amplifiers with trans-
former isolation between the
input and sequential circuit. 
A special winding technique in
conjunction with continuous
Kapton insulation allows high
isolation voltages.

At the same time the switching
technology and device construc-
tion ensure excellent transmis-
sion values that are reflected,
among other things, in the 
zero stability, linearity, long-
term stability and frequency 
response.

Extensive optional equipment
allows special applications 
for input voltages of 200 V 
to 3000 V or input current of
50 mA to 5 A to be imple-
mented. 

IsoAmp® 7000/8000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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IsoAmp® 7000/8000

������

Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Free wiring, with current output 7001 A1
Free wiring, with voltage output 8001 A1

Power supply 
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V, ±15 %, 48 … 62 Hz, approx. 2 VA 06
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
110 V, ±15 %, 48 … 62 Hz, approx. 2 VA 63
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
11.5 … 15.5 V DC or 20.5 … 27.5 V DC, switchable, approx. 1.5 W 74
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
60 V DC, ±15 %, approx. 1.5 W 213
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
110 V DC, ±15 %, approx. 1.5 W 243

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain adjustment to customer requirements in the range VI > 200 V ≤ 800 V or II > 50 mA ≤ 5 A1) 155
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain adjustment to customer requirements in the range VI >800 V ≤1000 V1) 156
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain adjustment to customer requirements in the range VI >1000 V ≤ 3000 V1) 414
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Zero offset to customer requirements1) 50
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Unipolar input, output 4 … 20 mA, live zero, additional error ±10 µA at output 55
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 20 mA, 20 V, unipolar 59
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
8000 A1: Output voltage unipolar ≤ 20 V 189
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
7000 A1: Rectifier in signal path 152
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 7 kV AC input against output / power supply 179
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Silicone emission free 253
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Increased shock, vibration and moisture resistance 255

1) Please indicate required setting when ordering
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������

Specifications
_________________________________________________________________________________

Input data 7001 8001
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––
Input (optional fixed setting V: ±200 V to ±3000 V V: ±200 V to ±3000 V
upon customer request1)) I:  ±50 mA to ±5 A I:  ±50 mA to ±5 A
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance Dependent on measuring range
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload Input:  I    < 250 V      I    > 250 V      I    ≤ 150 mA    I    > 150 mA

Overload: I    300 V  I    20 % fs I    300 mA  I   100 % fs

Output data 7001 8001
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––
Output impressed ±20 mA, 10 V ±10 V, 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple ≤ 30 mVpp

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error Dependent on measuring range (from 0.2 % of measured value)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency 10 kHz –3 dB, VO ≤ 3 Vpp

2 kHz –3 dB, VO ≤ 10 Vpp (other values available upon request)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient ≤5 nA /K, ≤10 µV /K ±0.0025 %/K of measured value (reference temperature 23 °C)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply2) 230 V –15 % +10 %, 48 … 62 Hz, approx. 3 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage Input / output / power supply: 5 kV AC

Opt. 213 and 243: Output / power supply: 1.5 kV AC
Opt. 74:               Output/ power supply: 750 V AC
Opt. 179:             Output/ power supply: 7 kV AC

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage Permitted working voltage/overvoltage category/pollution degree according to EN 61010-1 
(basic isolation) Version Input against output Power supply 

and power supply against output
l––––––––––––––––––––––––– l––––––––––––––––––––––––– l–––––––––––––––––––––––––
All versions 1500 V– / III / degree 1 1500 V– / III / degree 1
Except for opt. 74, 213, 243 1400 V– / III / degree 2 1300 V– / III / degree 2

630 V–~ / III / degree 3 630 V–~ / III / degree 3
l––––––––––––––––––––––––– l––––––––––––––––––––––––– l–––––––––––––––––––––––––
Option 74 1500 V– / III / degree 1

1400 V– / III / degree 2 150 V–~ / I / degree 2
630 V–~ / III / degree 3 63 V–~ / II / degree 3

l––––––––––––––––––––––––– l––––––––––––––––––––––––– l–––––––––––––––––––––––––
Options 213 or 243 1500 V– / III / degree 1 200 V–~/ II / degree 2

1400 V– / III / degree 2 150 V–~/ III / degree 2
630 V–~ / III / degree 3 63 V–~ / III / degree 3

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

1) Please indicate required setting when ordering 2) See power supply product line for other values
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IsoAmp® 7000/8000

������

Specifications, continued
_________________________________________________________________________________

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –10 … +70 °C
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure See dimension drawings for further measurements, screw clamps
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm standard rail according to EN 46277 or 

screw mounting max. M5, see dimension drawing for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 400 g

������

Wiring examples
_________________________________________________________________________________

Voltage input:

Range settings
with series resistor
for any input
voltages

Current input:

Range setting
with shunt resistor
RS (voltage drop
at RS: 100 mV)

1 kΩ 0.1 %
Rint.

18

IO or VO RN

9

8

10
Cp

RI

JVI

20

19

47 nF · 1 kΩ
        RI

    VI

 0.1 mA

Model 7001: RN = 5 Ω
Model 7001, Opt. 55: RN = 6.25 Ω
Model 8001: RN = 207 Ω

RI =  ---------------  – 1 kΩ

Input current: 0.1 mA

CP =  ----------------------

Input resistance: RI + 1 kΩ
See Specifications for cut-off frequency

VI in mV

1 kΩ 0.1 %

II

18

IO bzw. VO RN

9

8

10

RS

20

19

Rint.

Model 7001:    RN = 5 Ω
Model 7001, Opt. 55: RN = 6.25 Ω
Model 8001: RN = 207 Ω

RS = ---------------100 mV
      II

II in mA
Voltage drop at RS: 100 mV
See Specifications for cut-off frequency

Subject to change without notice!
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112.0

10.0

2.0

60.0
50.0

5.0

86
.0

7.
0

Snap-on mounting for
35 mm rail according to DIN 46277

Ø 5.8Ø 4.8

Flat-type terminals with self-releasing
clamping pieces to DIN 46206 and
DIN 57609 / VDE 0609, conductor
cross section up to 2 x 2.5 mm2,
min. 1 or 2 x 0.2 mm2

5

 1 Power supply –
2 Power supply +

3 Jumper 11.5 ... 15.5 V
4 

 4 Jumper 20.5 ... 27.5 V
5

9 Output ±
10 Output 0
17 Input ± (VI > 200 V)
19 Input ± (VI  ≤ 200 V)
20 Input 0

Terminal assignments

Opt. 74
Jumper for 1 kΩ Rint.

20191817

1 2 103 4 8 9

  8  Negative-feedback
  9  resistor RN

17  n. c.
18
19

Models 7001/8001 
without Opt. 155/156/414

Terminal covers

10
0.

0

70.0
76.0

View without terminal covers

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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For hazardous area/
safe area isolation of 
0 … 20 mA standard 
signals without power 
supply

The task
������

Hazardous area normally means
systems in constant operation
that require highly reliable com-
ponents. The measuring signals
need to be transmitted to the
control system outside the haz-
ardous area very accurately to
control the processes optimally.

The problems
������

Complex systems with power
supplies are used for reliable
hazardous/safe area isolation
combined with electrical isola-
tion for preventing measuring 
errors.

The solution
������

Knick loop-powered isolators
for 0(4) ... 20 mA signal trans-
mission. They are available as 
isolators with intrinsically safe 
input or output. Due to their
patented design (German patent
3526997), they are considered to
be the most reliable solution for
isolating standard signals without
external power supply.

IsoTrans® 36 /37
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Galvanic isolation between
input and output signal 
protection against measuring
errors caused by grounding
problems and parasitic inter-
ference voltage

• No power supply required
cost saving due to lower
wiring requirement, no mains
influences

• Very low residual ripple
no interference of the con-
nected measuring or control
system

• Explosion protection
according to ATEX

• High transmission accuracy
excellent pulse formation, ex-
act transmission of measured
values

• Very low common-mode
interference
avoiding incorrect measure-
ments or failure due to 
interference signals

• Maximum reliability
no repair and failure costs

• 10 kV test voltage
(optional)

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent 
devices against non-permitted
high voltages

• SMART transmission
bidirectional point-to-point
transmission of digital data ac-
cording to HART® specification

• 5-year warranty

HART® is a registered trademark of the
HART Communication Foundation

The advantages
������

The IsoTrans® 36 and 37 isolators
are not only suitable as highly
reliable isolators for normal appli-
cations, they also meet the most
extreme requirements that can
be set for signal isolation. There
is no need to wire a power
supply.

The technology
������

The pioneering TransShield®

technology allows specifications
that previously could not be
implemented:

• Extremely high reliability 
• Safe isolation, 

transient protection
• 10 kV test voltage (optional)
• High electromagnetic

compatibility
• Extremely low residual 

ripple and common-mode 
interference

• Excellent pulse formation
• High transmission accuracy
• SMART transmission
• Hazardous / safe-area isolation

In addition to the analog signals,
they also transmit data protocols
for SMART transmitters (HART®).
They allow bidirectional commu-
nication from every point of the
cabling.

Special type available!
Measure voltage without 
a power supply
������

Measuring voltages in the range
from 250 to 1200 V DC can be
converted into current signals 
up to 5 mA using a special loop-
powered version of the isolator.
This allows, for example, the
contact wire voltage to be
checked easily. Please contact 
us if you need detailed informa-
tion on this special model.

������

The facts
_______________________________
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IsoTrans® 36/37
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������

Product line
_________________________________________________________________________________

Devices Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 36 Input intrinsically safe 36 A7
IsoTrans® 37 Output intrinsically safe 37 A7
IsoTrans® 36 A9
special type Passive voltage measurement, details on request 36 A9-xxx

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Option
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Increased test voltage 10 kV AC 471

������

Specifications
_________________________________________________________________________________

Input data 36 A7 37 A7
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Input1) 0 ... 20 mA, intrinsically safe 0 ... 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current ≤ 20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 50 mA
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 4.5 V at 20 mA2) Approx. 4 V at 20 mA

Output data 36 A7 37 A7
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA, max. 10 V 0 ... 20 mA, max. 20 V, intrinsically safe

(corresponds to 500 Ohm load) (corresponds to 1000 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error < 0.15 % meas. val. per 100 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset < 20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple Vrms <10 mV at 20 mA and 500 Ohm load

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error 0.2 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise or fall time ≤ 400 µs at 500 Ohm load

(10 ... 90 %, jump from 0 ... 20 mA or 20 ... 0 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
HART attenuation <10 dB

1) Linear transmission: Model 36 up to 50 mA, Model 37 up to 22 mA
2) Approx. 8.5 V at 50 mA
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������

Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4.4 kV AC

10 kV AC with option 471
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 3600 VAC/DC, 2500 V AC 3) at overvoltage category II and pollution degree 2
(basic isolation) according to EN 61010-1

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
Permissible working voltages for other overvoltage categories and pollution degrees
on request.
When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation in accordance with  
dangerous currents EN 61010-1.

Working voltages with overvoltage category II and pollution degree 2: 
600 V AC/DC
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

Standards and 
approvals 36 A7 37 A7
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––
Explosion protection II (1) G [EEx ia] IIC, input intrinsically safe II (2) G [EEx ib] IIC, output intrinsically safe

PTB 02 ATEX 2134 PTB 02 ATEX 2063
For further details see certificates of conformity page 134

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC4) EMC directive 89/536/EEC

NAMUR NE 21, EN 61326

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +50 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 22.5 mm, screw terminals,

see dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 20, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022,

See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 120 g

3) For circuits according to table 6 from EN 61010-1 (transient overvoltage 2600 V)
4) In the range from 1 mA ... 20 mA
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Application examples IsoTrans® 36 A7
_________________________________________________________________________________

Without HART communication

For connecting to intrinsically safe
current circuits with the following
maximum values:
I ≤ 100 mA P ≤ 1.1 W
CI ineffective LI ineffective

Input

Vmax = 10 V

Output

5

6 RL 0 ... 500 Ω

0 ... 20 mA

IsoTrans® 36

Safe area

1

2

Current
output

Hazardous
area

Transmitter

Power supply

0 ... 20 mA

Current
output130 nF Z 22  V130 nF

+

25 Ω

–

50 mA

Z 33  V

+

–

Current
input

10 Ω

4

1

3

2

8

5

7

6

������

Schematic diagrams
_________________________________________________________________________________

IsoTrans® 36 A7

IsoTrans® 37 A7

130 nF

Current
outputZ 18  V130 nF

+

10 Ω

50 mA

–

52 Ω

Z 17  V

+

–

Current
input

6

5

2

1
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Application examples IsoTrans® 37 A7
_________________________________________________________________________________

Without HART communication

With HART communication

I ≤ 28 mA
P ≤ 647 mW
CI ineffective
LI ineffective
CO = 63 nF
LO = 0.5 mH

Input

Vmax = 20 V

Output

5

6 RL 0 ... 1000 Ω

0 ... 20  mA

IsoTrans® 37

Safe area

1

2

Current
output
active

Hazardous area

e. g. control room

Power supply

0 ... 20 mA

7

8

3

4

e. g. valve,
controller or display

I ≤ 28 mA
P ≤ 647 mW
CI ineffective
LI ineffective
CO = 63 nF
LO = 0.5 mH

Input

Vmax = 20 V

Output

5

6 RL 0 ... 1000 Ω

0 ... 20 mA

IsoTrans® 37

Safe area

1

2

Current
output
active

Hazardous area

e. g. control room

Power supply

0 ... 20 mA

7

8

3

4

e. g. valve,
controller or display

with HART
transmission
RL ≥ 230 Ω

HHT
intrins.
safe

HHT
HHT handheld terminal

������

Application examples for IsoTrans® 36 A7, continued
_________________________________________________________________________________

With HART communication

For connecting to
intrinsically safe
current circuits
with the following
maximum values:
I ≤ 100 mA P ≤ 1.1 W
CI ineffective LI ineffective

Input

Vmax = 10 V

Output

5

6 RL 0 ... 500 Ω

0 ... 20 mA

IsoTrans® 36

Safe area

1

2

Current
output

Hazardous
area
Transmitter

Power supply

0 ... 20 mA

With HART
transmission
RL ≥ 230 Ω

HHT
intrins.
safe

HHTHHT handheld terminal
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Certificates of Conformity
_________________________________________________________________________________

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

IsoTrans® 37 A7
1 Input +
2 Input –

3 HHT non-intrinsically safe
4 HHT non-intrinsically safe

5 Output +
6 Output –

7 HHT intrinsically safe
8 HHT intrinsically safe
HHT = handheld terminal5 6 7 8

1 2 3 4

22.5 118.2

Snap-on mounting for
35 mm top hat rail EN 50022

73
.5

IsoTrans® 36 A7
1 Input +
2 Input –

5 Output +
6 Output –

Installation, commissioning and maintenance
may only be carried out be trained personnel.

Captive clamping screws M3 x 8
Box terminals with self-releasing
wire protection
Max. conductor cross section
1 x 4 mm2 solid
1 x 2.5 mm2 stranded with ferrule
2 x 1.5 mm2 stranded with ferrule

All dimensions in mm.

Subject to change without notice!

print preview❖❖
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Certificates of conformity, continued
_________________________________________________________________________________

Subject to change without notice!



• Universal use for 2-wire
transmitters or as standard
signal isolators
low stockkeeping costs with
many application possibilities

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent
devices against non-permitted
high voltages 

• 3-port isolation
protection against incorrect
measurements or damage 
to the measuring system due
to parasitic voltages

• High transmission accuracy
exact transmission of 
measured values

• Explosion protection
according to ATEX
trouble-free use in hazardous 
areas 

• Output 0 ... 20 mA or 
4 ... 20 mA switchable
universal adaptation to the 
following devices

• Measuring circuit with 
linear zero crossing
no transmission loss in the 
zero range

• Modular case 22.5 mm
straightforward installation
due to compact design 

• 5-year warranty

������

The facts
_____________________________

������

For supply of intrinsically
safe 2-wire transmitters
������

The WG 20 power supply / isola-
tor is used to supply intrinsically
safe 2-wire transmitters. It sup-
plies the transmitter with power
and transmits the measuring
signal to the output with high
accuracy.

The WG 20 provides safe isola-
tion and high insulation from the
input to the output and to the
power supply.

An additional measuring current
input allows use as a highly accu-
rate standard signal isolator in
hazardous areas.

High supply voltage, good haz-
ardous area specifications and
the simple LiveZero (4...20 mA) /
DeadZero (0...20 mA) switching
allow universal applications.

The WG 20 achieves an extra-
ordinarily high transmission
accuracy for hazardous-area
applications.

The control range of the measur-
ing circuit extends to the nega-
tive values and thus allows strict-
ly linear transmission also in the
zero range.

The encapsulation technique 
allows maximum operating safe-
ty, long-time stability and disrup-
tive strength even under extreme
conditions. 

WG 20
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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WG 20
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Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
WG 20 WG 20 A2

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC

������

Specifications
_________________________________________________________________________________

Operation as a repeater power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input
(current loop) 4 ... 20 mA, intrinsically safe
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 4 ... 20 mA /0 ... 20 mA selectable1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Current loop Intrinsically safe supply voltage 20 V, constant for 0 ... 22 mA, floating, resistant to 

continuous short-circuit, current limited to 30 mA; residual ripple ≤10 mVpp

Operation as isolation amplifier
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input2) 0 ... 20 mA, intrinsically safe 4 ... 20 mA, intrinsically safe
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA 4 ... 20 mA /0 ... 20 mA selectable1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload capacity (at input) ≤ 300 mA, limitation with diode ≤1 V, 13 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input voltage drop ≤ 300 mV

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load ≤ 12 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset <10 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output ≤ 10 mVpp

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error 0.1 % meas. val.
(at output)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency 1 kHz –3 dB
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient ≤ 1 µA /K (reference temperature 23 °C)
(at output)

1) Additional error at output 10 µA
2) Transmission of negative measuring signals up to approx. 3 % full scale
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Specifications, continued
_________________________________________________________________________________

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V AC /DC

AC –15 % +10 %, 48 ... 62 Hz, approx. 3.3 VA DC –15 % +20 %, approx. 2.2 W

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (current loop, input / output / power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 1000 V AC/DC current loop, input against output and power supply
(basic isolation) 800 V AC/DC output against power supply with overvoltage category II and

pollution degree 2, according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks. 
When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with  
shock EN 61010-1.

Working voltages with overvoltage category II and pollution degree 2
Up to 600 V AC/DC between loop current, input and output / power supply 
as well as 250 V AC/DC between output and power supply.
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Explosion protection II (1) G [EEx ia] IIC current loop, input intrinsically safe, PTB 99 ATEX 2047,

For further details see certificates of conformity page 140
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89 /336 / EEC3)

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022 or 

M4 screw mounting, see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 250 g

3) Deviations are possible while there is interference
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Schematic diagram
_________________________________________________________________________________

2-wire
transmitter

Safe area

Output circuit

Power supply

e. g. PCS,
recorder

1

2

5

6

Input7 8
Current loop

WG 20

Hazardous
area

������

Application example
_________________________________________________________________________________

Subject to change without notice!
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All dimensions in mm.

M3x8 terminal screws with self-releasing clamping pieces,
max. conductor cross section 2 x 1.5 mm2 solid
or 2 x 1.0 mm2 stranded wire with ferrule

75

88

Snap-on mounting for 35 mm standard rail to EN 50022

53 81

1 Current loop –
Input +

5 Current loop +
9 Input –

3 Output +
7 Output –; Jumper

11 Jumper (for output
0 ... 20 mA: jumper 7–11)

4 Power supply
8 Power supply

22.5 Ø 4.4

89 80 76
.6

Screw mounting with
extending lugs

7113

84

1 9 5

99

–
–

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!

������

Certificates of Conformity
_________________________________________________________________________________
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Subject to change without notice!
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Fortsetzung der Konformitätsbescheinigungen
_________________________________________________________________________________
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For supply of intrinsically
safe 2-wire transmitters
and SMART transmitters
������

The WG 21 repeater power
supply is used to supply intrinsi-
cally safe 2-wire transmitters. 
It supplies the transmitter with
power and transmits the mea-
sured signal to the output
galvanically isolated and with
high accuracy.

In addition to the analog signal,
the WG 21 also optionally trans-
mits data protocols for SMART
transmitters (HART®). It allows
bidirectional communication with
the field device from every point
of the cabling.

The WG 21 provides safe isola-
tion and high insulation between
the input, output and power
supply.

The high supply voltage, the
good hazardous area specifica-
tions and the broad-range power
supply allow universal use. 
Cables 1400 m in length can
therefore be used without any
problems.

Thanks to a new transformer
transmission technique, the
WG 21 achieves an extraordi-
narily high transmission accuracy
for hazardous-area applications.

The encapsulation provides
maximum operating safety, long-
term stability and disruptive
strength even under extreme
ambient conditions.

WG 21
__________________________________________________________

• SMART transmission
(optional) bidirectional point-
to-point transmission of digital
data according to HART®

specifications

• High supply voltage and
good hazardous area 
specifications
universal use

• Broad range supply
just 2 versions for all mains
voltages

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent 
devices against non-permitted
high voltages 

• 3-port isolation
protection against incorrect
measurements or damage 
to the measuring system due
to parasitic voltages

• High transmission accuracy
exact transmission of
measured values   

• Explosion protection 
according to ATEX
trouble-free use in hazardous
areas 

• Modular case 22.5 mm
straightforward installation
due to compact design 

• 5-year warranty 

HART® is a registered trademark of the
HART Communication Foundation

������

The facts
_____________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).

Repeater Power SuppliesModular Cases
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Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
WG 21 WG 21 A7

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
90 ... 253 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC /DC 336

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission of data protocols for SMART transmitters (HART) 470

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Current loop Intrinsically safe supply voltage ≥ 18 V, constant for 0 ... 22 mA, floating, 

current limited to 30 mA; residual ripple < 10 mV

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 4 ... 20 mA1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load ≤ 13 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset <20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output <10 mV

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission errors 0.2 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time <10 ms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient < 0.5 µA/K +0.005 %/K full scale (average TC), (reference temperature 23 °C)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communication Bidirectional transmission of FSK signals according to the HART® specification between 
(Option 470) output and current loop 

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 90 ... 253 V AC, 48 ... 62 Hz, approx. 3 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Opt. 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 3 VA

DC: –15 % +20 %, approx. 2 W

1) Linear transmission of 3.6 ... 22 mA

143

WG 21
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Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (current loop against output and power supply)

3 kV AC (power supply against output)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 1000 V AC/DC current loop against output and power supply,
(basic isolation) 600 V AC/DC output against power supply with overvoltage category II and 

pollution degree 2 according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks. 
Permitted working voltage for other overvoltage categories and pollution degrees 
on request. When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation according to EN 61010-1.
electrical shock 600 V AC/DC working voltage with overvoltage category II and pollution degree 2,

300 V AC/DC current loop against output and power supply, 
output against power supply
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Explosion protection II (1) G [EEx ia] IIC PTB 01 ATEX 2059 current loop intrinsically safe

For further details see certificates of conformity page 147
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC2) EMC directive 89/336/EEC, EN 61326, NAMUR NE 21

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Modular case, width 22.5 mm, screw terminals,

see dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022,

see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 250 g

2) Slight transmission errors are possible while there is interference
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Current outputZ 24 V
+

–

390 Ω

Current loop Z 33 V

Power supply

+

–

≈

≈

HART

HHT
intrins.
safe

HHT

2-wire
transmitter

Safe area

Output circuit

Power supply

e. g. PCS,
recorder

1

2

5

6

Input7 8

HART communication between transmitter
and HHT on intrinsically safe current loop.

The communication signals are also
transmitted to the non-intrinsically safe
output circuit. A HART resistor of 390 Ω
is integrated in the WG 21.

HART communication between transmitter and PLC, HHT at non-
intrinsically safe output circuit.

The communication signals are transmitted bidirectionally via the
WG 21. A minimum load resistance of 230 Ω is required that should
also be connected in addition.

Loop current

WG 21

HHT handheld terminal

Hazardous area

������

Schematic diagram
_________________________________________________________________________________

������

Application example
_________________________________________________________________________________

Subject to change without notice!
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All dimensions in mm.

Installation, commissioning and maintenance may only be carried out by trained personnel.

Captive M3x8 clamp screws, box terminals with self-releasing wire protection,
max. conductor cross section 1 x 4 mm2 solid

1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

22.5

1 Current loop +
2 Current loop –

5 Output +
6 Output –

7 Power supply
8 Power supply

118.2

73
.5

Snap-on mounting for 35 mm top hat rail to EN 50022

–
–

1 2 3 4

5 6 7 8

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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Certificates of Conformity
_________________________________________________________________________________

WG 21

Subject to change without notice!

print preview❖❖



• Low-cost 
good price due to omission 
of integrated power supply

• No mains supply required
cost saving due to lower
wiring requirement, 
no mains influences

• Low power loss
no unnecessary heating 
in switch cabinet

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent de-
vices against non-permitted
high voltages 

• HART® transmission
bidirectional point-to-point
transmission of digital data
according to HART® specifica-
tions

• EMC tested
RFI suppressed and surge
proof, reliable operation even
with electromagnetic inter-
ference

• Maximum reliability
no maintenance work, there-
fore the related costs are not
incurred

• 5-year warranty

HART® is a registered trademark of the
HART Communication Foundation

������

The facts
_____________________________

������

For supply of intrinsically
safe 2-wire transmitters
and SMART transmitters
������

The passive WG 25 repeater
power supply is loop-powered. 
It is used for galvanic hazardous
area isolation of a 2-wire supply
line and transmits both 4 ... 20
mA and HART® signals in each
direction. With a voltage drop of
just 4.2 V, the WG 25 uses the
supply optimally so that all com-
mon 2-wire transmitters can be
connected.

Compared with active repeater
power supplies, it has consider-
able price and reliability advan-
tages.

For example, only a central, 
safe-area power supply that 
does not even need safe isola-
tion is required for multi-channel 
systems.

Using Knick TransShield®

technology, the WG 25 has
specifications that have not
yet been achieved by passive
repeater power supplies:

• Extremely high reliability, 
MTTF of 300 years

• Safe isolation, 
transient protection

• 10 kV test voltage (optional)
• High electromagnetic 

compatibility
• Extremely low residual ripple

and common-mode
interference

• Excellent pulse formation
• HART® transmission
• Hazardous/safe-area 

isolation

WG 25
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
WG 25 WG 25 A7

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from output signal

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Increased test voltage 10 kV AC 471

������

Specifications
_________________________________________________________________________________

Input data
l––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 4 ... 20 mA (transmission up to 22 mA possible),
(current loop) intrinsically safe
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Supply voltage ≥ 17 V, short-circuit-proof, see diagram on page 149
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current < 1 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input short-circuit current ≤ 28 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop < 4.2 V at 20 mA and supply ≤ 20 V, see diagram on page 151

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 4 ... 20 mA, 1:1 transmission (22 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 50 mA, 30 V (corresponds to 600 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset < 20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple Vrms <1.5 mV/mA

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission errors 0.2 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Supply voltage influence <15 µA /V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
HART attenuation <10 dB

149

WG 25
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Specifications, continued 
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4.4 kV AC

10 kV AC with option 471
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 1000 V AC/DC with overvoltage category II and pollution degree 2 
(basic isolation) according to EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks. 
Permitted working voltage for other overvoltage categories and pollution degrees  
on request. When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation according to EN 61010-1.
shock Working voltage with overvoltage category II and pollution degree 2 up to 600 V AC/DC

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Explosion protection II (2) G [EEx ib] IIC PTB 02 ATEX 2063, 

for further details see certificates of conformity on page 154
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC, EN 61326, NAMUR NE 21

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +50 ºC 

Transport and storage: –30 ... + 80 ºC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Modular case, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022,

see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 120 g
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Supply voltage dependent on supply
_________________________________________________________________________________

Supply voltage
on 2-wire
transmitter [V]

Supply [V]15 20 25 3010

0

5

10

15

20

������

Schematic diagram
_________________________________________________________________________________
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3
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Subject to change without notice!
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Wiring examples
_________________________________________________________________________________

Without HART communication

With HART communication

2-wire
transmitter

Hazardous
area

Safe area

Input Output

4 ... 20 mA
Supply voltage

17 ... 20 V

WG 25

4 ... 20 mA1

2

3

4

5

6

7

8 Supply
20 ... 30 V

e. g. PCS,
or analog
card with
passive input

HHT
intrins.
safe

HHT
intrins.
safe

HHT

2-wire
transmitter

Hazardous
area

Safe area

Input Output

4 ... 20 mA
Supply voltage

17 ... 20 V

WG 25

4 ... 20 mA

e. g. PCS,
active analog card

1

2

3

4

5

6

7

8

Active input
Supply

20 ... 30 V
HART
resistor
e. g. 250 Ω

HHT handheld terminal

The communication signals are
transmitted bidirectionally via the
WG 25. A minimum load resistor
of 230 Ω is required. It should be
added if necessary.
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All dimensions in mm.

Captive M3x8 clamp screws, box terminal with self-releasing
wire protection, max. conductor cross section
1 x 4 mm2 solid
1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

Installation, commissioning and maintenance may only be carried out by trained personnel.

1 Input +
2 Input –

3 HHT IS
4 HHT IS

5 Output +
6 Output –

7 HHT
8 HHT

22.5 118.2

73
.5

Snap-on mounting for 35 mm
top hat rail to EN 50022

1 2 3 4

5 6 7 8

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

WG 25

Subject to change without notice!
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Certificates of Conformity
_________________________________________________________________________________
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The practical solution for
temperature measurement
with resistance thermo-
meters.
������

The ThermoTrans® 205/206 
temperature transmitters provide
you with the flexibility you need:

• Adjustment work where it is 
only really necessary, instead 
of complicated parameter 
tables.

• High level of reliability and
compact design due to digital
signal processing specially
developed for the measuring
task instead of unnecessary
reduction in reliability due to
overburdening with compli-
cated technology. 

For the majority of the standard
applications with fixed preset
parameters, you simply select
one of the numerous preconfig-
ured standard models. 

You can solve special measuring
tasks with a transmitter that 
we configure according to your
specifications. 

Configuration or adaptation to
the measuring task is also not 
a problem “on site” via the opti-
cal interface. The user-friendly,
menu-guided Paraly® commu-
nication software is supplied
together with a fiber-optic cable
incl. PC adapter.

The ThermoTrans® 205/206
temperature transmitters provide
safe isolation and high insulation
resistance between the input,
output and power supply. They
meet the strict NAMUR EMC-
requirements and can easily 
be used for measurements in
hazardous areas.

Vacuum encapsulation protects
the devices against aggressive
environmental influences, shock
and vibrations.

ThermoTrans® 205/206
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Explosion protection 
[EEx ia] IIC
according to ATEX, trouble-
free use in hazardous areas

• Extensive range of standard
models
for standard applications,
configuration not necessary

• Adjustable via optical 
interface
universal for a wide range of
measuring tasks, can also be
configured on site

• Paraly® PC configuration
software with tag database
simple, menu-guided con-
figuration in accordance with
VDI /VDE 2187, archiving of
configuration data

• EMC-tested according to 
European EMC regulations
and NAMUR NE 21
reliable operation even with
electromagnetic interference 
in the mains or in the environ-
ment

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent 
devices against non-permitted
high voltages

• 22.5 mm wide modular 
case with 73.5 mm standard
height
compact design means easy
installation, also easy to fit in
standard cabinets

• 5-year warranty

������

The facts
_______________________________

ThermoTrans® 205 /206
for resistance thermo-
meters
������

Resistance thermometers are
highly accurate temperature
sensors with long-term stability
for measuring temperatures 
up to max. 850 °C.

They are mainly used to measure
low and medium temperatures,
for example, in air-conditioning,
process engineering and the
food industry. 

The ThermoTrans® 205/206
transmitters allow connection of
all common resistance thermo-
meters either in 2, 3 or 4-wire
circuits.

The possibility for connecting
resistance-type sensors and
potentiometers creates a wide
range of application possibilities,
for example, in the field of posi-
tion measurement. Converting
the input signal into a propor-
tional current / voltage signal
allows simple further processing.

157
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� You can use the menu-guided Paraly® communication software
(according to VDI / VDE 2187) to configure the transmitters.
Data from different measuring points can be easily archived and
managed in the corresponding tag database.
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Product line
_________________________________________________________________________________

ThermoTrans® 205 ThermoTrans® 206
with current output with voltage output

l–––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Adjustable models Order no. 205 A7 000 000 Opt. 444 206 A7 000 000 Opt. 444
Adjustable via interface. See Con- 
figuration Schedule for factory setting.
l–––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Fixed range Order no. 205 A7 x xx xx x Opt. 444 206 A7 x xx xx V Opt. 444
standard models
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Sensors Pt 100 (–200 … +850 °C) A A

Pt 1000 (–200 … +850 °C) B B
Ni 100 (–60 … +180 °C) C C

1000 Ohms D D
5000 Ohms E E

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Span 50 K 05 05

100 K 10 10
150 K 15 15
200 K 20 20
300 K 30 30
400 K 40 40

1000 Ohms 70 70
5000 Ohms 88 88

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Start of scale –100 °C 02 02

–50 °C 01 01
0 °C 00 00

50 °C 11 11
100 °C 12 12
200 °C 14 14
0 Ohm 30 30

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Output 0 … 20 mA D

4 … 20 mA L
0 … 10 V V

Standard model with 4-wire connection (3-wire connection Opt. 494), rising output curve, without filter constant
ThermoTrans® 205: open circuit recognition 22 mA. ThermoTrans® 206: open circuit recognition 11 V

Power supply Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC /DC 336
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
115 V AC 363

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
ThermoTrans® 205 /206 standard model with 3-wire connection 494

Accessories
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communications kit For configuration of the temperature transmitter, with  ZU 0254

tag database according to VDI /VDE 2187, consisting of:
– Optical fibre connecting cable 3 m    – Optical interface adapter – RS 232
– Adapter D-Sub 9-pole – D-Sub 25-pole – Paraly® configuration software 

and tag database
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Product line
_________________________________________________________________________________

ThermoTrans® 205 ThermoTrans® 206
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Customer-specific                Order no. 205 A7 999 999 Opt. 444 206 A7 999 999 Opt. 444
models

������

Configuration schedule
_________________________________________________________________________________

Important! Please fill in the configuration schedule completely and enclose it with your order. If entries are missing,
the value entered in square brackets or the dark-colored setting � will be set.

ThermoTrans® 205/206
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor1) Temperature probe:

� Pt 100 according to IEC 751
�� Pt 500
�� Pt 1000
�� Ni 100 according to IEC 43 760
�� Ni 120
�� Ni 500
�� Ni 1000
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resistance sensor or potentiometers:
�� ≤500 Ohms
�� ≤5000 Ohms

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Connection �� 2-wire connection

Line resistance2)   __ __ __ . __ __ Ohms
�� 3-wire connection
� 4-wire connection

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Range Start of scale2)    __ __ __ __ °C [0 °C]   or  __ __ __ __ Ohms

Span2) __ __ __ __ K [100 K] or  __ __ __ __ Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 3) � 0 … 20 mA

�� 4 … 20 mA
�� 0 … 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Curve � Rising

�� Falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Error messages Message:

� only with open circuit
�� with open circuit and overrange
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Signal:
� 22 mA or 11 V
�� –1 mA or –0.5 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Filter constant T99 __ __ __ s2) (1st order filter) [0 s]
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Tag number __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ [None]

1) Other models on request 2) See specifications for the possible parameter range
3) Other values on request
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Specifications
_________________________________________________________________________________

Input data Sensor type Measurement range Span (user-defined)
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l–––––––––––––––––––––––– l––––––––––––––––––––––––––––
Intrinsically safe Pt 100 to IEC 751 –200 ... +850 °C 25 ... 1050 K

Pt 500
Pt 1000
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l––––––––––––––––––––––––––––
Ni 100 to DIN 43760 –60 ... +180 °C 25 ... 240 K
Ni 120
Ni 500
Ni 1000
l–––––––––––––––––––––––– l–––––––––––––––––––––––– l––––––––––––––––––––––––––––
Remote resistance sensors 0 ... 500 Ohms or 9 ... 500 Ohms or
and potentiometers 0 ... 5000 Ohms 90 ... 5000 Ohms

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Connection 2-wire connection: 

configured line resistance 
is calculated in the
measured value

3-wire connection: RL1 = RL4

4-wire connection

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Max. line resistance RL1 + RL4 = 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor current Approx. 1 mA or 0.1 mA depending on the measurement range
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Open-circuit voltage <5 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor failure monitoring All inputs for open circuit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input error limits Resistance: Range 0 ... 500 Ohms ±0.05 Ohm

Range 0 ... 5 kOhms ±0.5 Ohm
with Pt: Range –200 ... +850 ºC ±0.2 K
with Ni: Range  –60 ... +180 ºC ±0.2 K

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.0025 %/K full scale (average TC in permitted operating temperature range, 
at input reference temperature 23 ºC)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal Model 205: 0 / 4 ... 20 mA, impressed current, load voltage ≤10 V
(0 … 100 %) Model 206: 0 ... 10 V, impressed voltage, load current ≤10 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resolution Approx. 8000 steps (for 0 ... 100 %)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Control range –2.5 % ... 102.5 % of span
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overrange Model 205: –1.0 mA or 22 mA
with error message Model 206: –0.5 V or 11 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output error limits 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at output reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output <10 mVpp + digitalization error of input

4

3

2

1

2-wire circuit
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RL1
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RL1
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RL3

RL2



161

ThermoTrans® 205/206

������

Specifications, continued  
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Characteristic Resistance or temperature-linear

rising or falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Meas. rate Approx. 1 / s
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time T99 ≤ 900 ms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Digital output filter T99 = 0 ... 100 s (1st order filter)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 1.5 VA

DC: –15 % +20 %, approx. 1.2 W
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 363: 115 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input against output and power supply)

3 kV AC (output against power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC input against output and power supply with overvoltage category II
(basic isolation) and pollution degree 2,

330 V AC/DC output against power supply with overvoltage category II and
pollution degree 2, according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation according to EN 61010-1.
electrical shock Working voltages with overvoltage category II and pollution degree 2:

600 V AC /DC for input against output and power supply 
with overvoltage category II and pollution degree 2: 
300 V AC /DC for output against power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Explosion protection II (1) G [EEx ia] II C PTB 02 ATEX 2107
(opt. 444) For further details see certificates of conformity page 164
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 1) EMC directive 89/336/EEC, EN 61326; NAMUR recommendation NE 21

1) Slight deviations are possible while there is interference from RF radiation
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Schematic diagram
_________________________________________________________________________________

Interface
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V 100 nF Z 15 V
Output

������

Specifications, continued
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Interface Optical, interface adapter on RS 232 interface (PC) is included in the 
(only user-definable models) ZU 0254 communications kit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case A7, width 22.5 mm, screw terminals,

see dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022-35, 

width 22.5 mm, see dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 300 g

Subject to change without notice!



163

ThermoTrans® 205/206
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Application examples
_________________________________________________________________________________

Captive M3x8 clamp screws, box terminals with self-releasing wire protection,
max. conductor cross section 1 x 4 mm2 solid

1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

1 Input
2 Sense line

3 Sense line
4 Input

5  Output +
6  Output –

7  AC/DC power supply
8  AC/DC power supply

ThermoTrans® 205/206Only with user-
definable models:

Optical fiber
socket accessible
after removal
of cover

Screwdriver slot,
for opening the
cover

4321

8765

22.5

Snap-on mounting
for 35 mm top hat rail
EN 50022-35

Device label Removable cover,
only with user-definable models

73
.5

118.2

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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Certificates of Conformity
_________________________________________________________________________________

Subject to change without notice!
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The practical solution for
temperature measurement
with thermocouples.
������

The ThermoTrans® 210/211
temperature transmitters provide
you with the flexibility you need:

• Adjustment work where it is 
only really necessary, instead of
complicated parameter tables.

• High level of reliability and
compact design due to digital
signal processing specially
developed for the measuring
task instead of unnecessary
reduction in reliability due to
overburdening with compli-
cated technology. 

For the majority of the standard
applications with fixed preset
parameters, you simply select
one of the numerous fixed 
range standard models. 

You can solve special measuring
tasks with a transmitter that 
we configure according to your
specifications. 

Configuration or adaptation to
the measuring task is also not a
problem “on site” via the optical
interface. The user friendly,
menu-guided Paraly® commu-
nication software is supplied
together with a fiber-optic cable
incl. PC adapter.

The ThermoTrans® 210/211
temperature transmitters provide
safe isolation and high insulation
resistance between the input,
output and power supply. They
meet the strict NAMUR EMC-
requirements and can easily 
be used for measurements in
hazardous areas.

Vacuum encapsulation protects
the devices against aggressive
environmental influences, shock
and vibrations.

ThermoTrans® 210/211
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Explosion protection 
[EEx ia] IIC
according to ATEX, trouble-
free use in hazardous areas

• Extensive range of standard
models
for standard applications,
configuration not necessary

• Adjustable via optical 
interface
universal for a wide range 
of measuring tasks, can also
be configured on site

• Paraly® PC configuration
software with tag database
simple, menu-guided configu-
ration in accordance with VDI /
VDE 2187, archiving of config-
uration data

• EMC-tested according to
European EMC regulations
and NAMUR NE 21
reliable operation even with
electromagnetic interference 
in the mains or in the environ-
ment

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent de-
vices against non-permitted
high voltages

• 22.5 mm wide modular case
with 73.5 mm standard
height
compact design means easy
installation, also easy to fit in
standard cabinets

• 5-year warranty

������

The facts
________________________________

ThermoTrans® 210 /211
for thermocouples
������

Thermocouples are very low-
resistance and thus noise-free. 
Their preferred field of applica-
tion is high temperature ranges,
for example, for measurements
in ovens, smelting plants and
plastic machines. 

The range of standard thermo-
couples is very wide. The
ThermoTrans® 210 / 211 trans-
mitters therefore provide con-
sistent connection possibilities 
for all regular thermocouples.

To avoid long extension wires, an
external reference junction can
also be used in addition to the
internal one. For thermostatic
reference junctions, the reference 
temperature can be fixed or
measured with a Pt 100.

The ThermoTrans® 210 /211
transmitters can also be used to
measure voltages in the range 
–20 ... +100 mV with a transfer
rate of 1 / s. Due to the transfer
curve freely configured with
various functions or interpolation
points, they are intended for
difficult measuring tasks, for
example, the level in spherical
tanks.
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� You can use the menu-guided Paraly® communication software 
(according to / VDE 2187) to configure the transmitters. 
The data from different measuring points can be easily archived 
and managed in the corresponding tag database.
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Product line
_________________________________________________________________________________

ThermoTrans® 210 ThermoTrans® 211
with current output with voltage output

l–––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Adjustable models Order no. 210 A7 000 000 Opt. 444 211 A7 000 000 Opt. 444
Adjustable via interface. See Con- 
figuration Schedule for factory setting.

l–––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Fixed range Order no. 210 A7 x xx xx x Opt. 444 211 A7 x xx xx V Opt. 444
standard models
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Sensors J J J

K K K
S S S

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Span 700 K 60 60

1000 K 75 75
1700 K 97 97

l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Start of scale 0 °C 00 00
l–––––––––––– l––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Output 0 … 20 mA D

4 … 20 mA L
0 … 10 V V

Output curve rising, without filter constant, internal reference junction
ThermoTrans® 210: open circuit recognition 22 mA. ThermoTrans® 211: open circuit recognition 11 V

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
230 V AC
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC 336
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
115 V AC 363

Accessories
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Communications kit For configuration of the temperature transmitter, with  ZU 0254

tag database according to VDI /VDE 2187, consisting of:
– Optical fibre connecting cable 3 m
– Optical interface adapter – RS 232
– Adapter D-Sub 9-pole – D-Sub 25-pole
– Paraly® configuration software and tag database
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Product line
_________________________________________________________________________________

ThermoTrans® 210 ThermoTrans® 211
with current output with voltage output

l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––
Customer-specific                Order no. 210 A7 999 999 Opt. 444 211 A7 999 999 Opt. 444
models

������

Configuration schedule
_________________________________________________________________________________

Important! Please fill in the configuration schedule completely and enclose it with your order. If entries are missing, 
the value entered in square brackets or the dark-colored setting � will be set.

ThermoTrans® 210/211
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensors Thermocouples:

�� Model B
�� Model E
�� Model J
� Model K
�� Model L
�� Model N
�� Model R
�� Model S
�� Model T
�� Model U
�� Voltage

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Range Start of scale1)    __ __ __ __ °C [0 °C]   or  __ __ __ __ mV

Span1) __ __ __ __ K [1000 K] or  __ __ __ __ mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Reference junction � Internal

�� External Pt 100
�� Internal / external switching (via jumper)
�� Fixed range temperature2)     __ __ . __ °C [25 °C]

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output3) � 0 … 20 mA

�� 4 … 20 mA
�� 0 … 10 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Curve � Rising

�� Falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Error messages Message:

� only with open circuit
�� with open circuit and overrange
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Signal:
� 22 mA or 11 V
�� –1 mA or –0.5 V

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Filter constant T99 __ __ __ s1) (1st order filter) [0 s]
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Tag number __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ [None]

1) See specifications for possible parameter range
2) Compensation range –10 ... 80 °C 3) Other values on request
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Specifications
_________________________________________________________________________________

Input data Sensor type Range
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––
Intrinsically safe Type B DIN / IEC 584-1 0 … +1820 °C

Type E DIN / IEC 584-1 –270 … +1000 °C
Type J DIN / IEC 584-1 –210 … +1200 °C
Type K DIN / IEC 584-1 –270 … +1372 °C
Type L DIN 43710 –200 … +900 °C
Type N ASTM E 230-87 –270 … +1300 °C
Type R DIN / IEC 584-1 –50 … +1767 °C
Type S DIN / IEC 584-1 –50 … +1767 °C
Type T DIN / IEC 584-1 –270 … +400 °C 
Type U DIN 43710 –200 … +600 °C

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage input –20 … +100 mV
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance >10 MOhms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Span (configurable) ≤ 2 mV, max. measuring end – measuring start
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Sensor failure monitoring All inputs for open circuit

(not for voltage measurement)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input error limits ±10 µV +0.05 % of meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at input reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Reference junction input Internal Pt 100 < ±1.0 K
(user-defined) External Pt 100 < ±0.3 K + error of Pt 100 used

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output signal Model 210: 0 / 4 ... 20 mA, impressed current, load voltage ≤10 V
(0 … 100 %) Model 211: 0 ... 10 V, impressed voltage, load current ≤10 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Resolution Approx. 8000 steps (for 0 ... 100 %)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Control range –2.5 % ... 102.5 % of span
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload range Model 210: –1.0 mA or 22 mA
with error message Model 211: –0.5 V or 11 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output error limits 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 0.01 %/K full scale (average TC in permitted operating temperature range, 
at output reference temperature 23 ºC)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple at output <10 mVpp + digitalization error of input
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Specifications, continued 
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Characteristic Temperature, voltage-linear or customer-specific

rising or falling
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Meas. rate Approx. 1 / s
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Response time T99 ≤ 900 ms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Digital output filter T99 = 0 ... 100 s (1st order filter)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 230 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 336: 24 V AC /DC AC: –15 % +10 %, 48 … 500 Hz, approx. 1.5 VA

DC: –15 % +20 %, approx. 1.2 W
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Option 363: 115 V AC –15 % +10 %, 48 … 62 Hz, approx. 2 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input against output and power supply)

3 kV AC (output against power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage 1000 V AC/DC input against output and power supply with overvoltage category II
(basic isolation) and pollution degree 2,

330 V AC/DC output against power supply with overvoltage category II and
pollution degree 1, according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation according to EN 61010-1.
electrical shock Working voltages with overvoltage category II and pollution degree 2: 

600 V AC /DC for input against output and power supply 
with overvoltage category II and pollution degree 2: 
300 V AC /DC for output against power supply. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.
When used in hazardous areas, the max. working voltage is 250 V.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Explosion protection II (1) G [EEx ia] II C
(Opt. 444) PTB 02 ATEX 2107

For further details see certificates of conformity page 174
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 1) EMC directive 89/336/EEC, EN 61326; NAMUR recommendation NE 21

1) Slight deviations are possible while there is interference from RF radiation
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Schematic diagram
_________________________________________________________________________________

Interface

Input
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f

V 100 nF Z 15 V
Output

Thermo-
couple

Pt 1001)

Pt 100 internal

1) For temperature measurement of external reference junctions

Subject to change without notice!
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Specifications, continued  
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Interface Optical, interface adapter on RS 232 interface (PC) is included in the 
(only user-definable models) ZU 0254 communications kit
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +60 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Enclosure Modular case A7, width 22.5 mm, screw terminals

See dimension drawings for further measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection class Case IP 40, terminals IP 20
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Mounting With snap-on mounting for 35 mm top hat rail according to EN 50022-35, 

width 22.5 mm, See dimension drawings for conductor cross section
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 300 g
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Internal / external reference junction selectable
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+
–

Summing connection with
external reference junction
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3
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Cu
wiring

Pt 100

+
–

With external
reference junction

1
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3
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Pt 100

Cu wiring
+
–
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Application examples
_________________________________________________________________________________

Captive M3x8 clamp screws, box terminals with
self-releasing wire protection, max. conductor cross section
1 x 4 mm2 solid
1 x 2.5 mm2 stranded wire with ferrule
2 x 1.5 mm2 stranded wire with ferrule

Only with user-
definable models:

Optical fiber
socket accessible
after removal of
cover

Screwdriver slot,
for opening
the cover

4321

8765

1  Input +/hot
2  Input –/cold

3  PT 100 Input
4  PT 100 Input

5  Output +
6  Output –

7  AC/DC power supply
8  AC/DC power supply

ThermoTrans® 210/211

22.5

Snap-on mounting
for 35 mm top hat rail
EN 50022-35

Rating plate Removable cover,
only with user-definable models

73
.5

118.2

All dimensions in mm.

������

Dimension drawings and terminal assignments
_________________________________________________________________________________

Subject to change without notice!
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Certificates of Conformity
_________________________________________________________________________________

Subject to change without notice!
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Universal isolation
amplifiers
������

Knick’s IsoAmp® 11000 /12000
series features a tried and tested
range of powerful DC isolators
that have excellent specifications
despite small dimensions and
have a symmetrical input with
high common mode rejection.

When conventional unsymmetri-
cal isolation amplifiers are used,
signal interferences can occur
that seem inexplicable to the
user at first. If, for example,
there are several subsequent 
devices in a current output loop,
an isolation amplifier can meet a
LO output with its HI input which
can cause the above-mentioned
signal interferences.

On the Knick IsoAmp® 11000 /
12000 DC isolation amplifiers,
the input is symmetrical, i. e.
both input terminals can be 
exchanged without undesired
effects on the common mode
rejection.

IsoAmp® 11000 /12000
__________________________________________________________
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• Symmetrical input with
high common mode 
rejection

• Excellent specifications

• High isolation voltage

• High output power

• Optional external gain
adjustment with just one
resistor

• Live-zero switching

• Complete modules without 
external connection

• Eurocard up to 4 channels

• Eurocard up to 2 channels,
floating outputs

• High quality and reliability

• 100 % computer-supported 
production monitoring and
final check

• 5-year warranty

������

The facts
_______________________________

Models with connections 
for external gain adjustment, 
zeroing and live-zero switching 
(0 ... 20 mA / 4 ... 20 mA) 
are available for special tasks.

The isolation amplifiers are easy
to use and can be used any-
where where small dimensions
are needed together with high
isolation voltage, highly accurate
measuring and maximum re-
liability.

IsoAmp® 11000/12000

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Eurocards Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

For up to 4 channels EK 14–...1)

l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
With isolation transformer for isolated supply, EK 16–...1)

for up to 2 channels

1) Please indicate the required channel configuration when ordering. Any channel combination possible.

Channels for Input Output Load capability Order no.
Eurocards symmetric impressed
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Free wiring Up to ±500 mV ±20 mA 10 V2) 11001 M

depending on wiring
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Up to ±500 mV ±10 V2) 20 mA 12001 m
depending on wiring

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Fixed setting ±20 mV ±20 mA 10 V1) 11202 M

±60 mV ±20 mA 10 V1) 11206 M
±150 mV ±20 mA 10 V1) 11215 M
±500 mV ±20 mA 10 V1) 11250 M
±10 V ±20 mA 10 V1) 11310 M
±20 mA ±20 mA 10 V1) 11820 M

l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
±20 mV ±10 V 20 mA 12202 M
±60 mV ±10 V 20 mA 12206 M

±150 mV ±10 V 20 mA 12215 M
±500 mV ±10 V 20 mA 12250 M
±10 V ±10 V 20 mA 12310 M
±20 mA ±10 V 20 mA 12820 M

2) EK 14: ±10 V or 20 V unipolar (note power supply)

Options Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Eurocard INTERMAS front panel for EK 14 or EK 16 Eurocard, mounted 174

l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Eurocard EK 14 or EK 16 m. Wiring to customer requirements 1853)

in range VI ≥ 20 mV … ≤ 200 V or II ≥ 100 µA … ≤ 50 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Channels for Eurocard Output ±0 … 20 mA and +4 … 20 mA 173

Switchable (additional error at live-zero: ±10 µA)
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.1 % of measured value (not Model 11202) 043)

3) Options 04 and 185 cannot be combined
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Specifications
_________________________________________________________________________________

Input data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input see Product line
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Configuration EK 14 max. 4 channels also in combined version

EK 16 max. 2 channels also in combined version
(EK 16 with isolation transformer for isolated supply)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance >1 MOhm, for models with II ±20 mA: 7.5 Ohm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload VI ≤ 25 V, II ≤ 300 mA

Output data 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output see Product line
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset current2) <50 nA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset voltage2) <500 nA, external zeroing
Drift <5 µV /month
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple ≤10 mVpp

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error <0.2 % meas. val., Opt. 04: < 0.1 % meas.val.  
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency1) >1.5 ... 5 kHz –3 dB (20 mV ... 500 mV or 10 V) 

(different values on request)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient2) 3) <1 nA /K, < 2 µV /K (reference temperature 23 °C)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EK 14 ±14.5 … 15.5 V stabilized, approx. 30 mA

for unipolar operation up to 20 V output voltage: –5, +25 V stabilized
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EK 16 with isolation 24 V DC ±10 %, approx. 80 mA 
transformer for 30 V4)– ±10 %, approx. 60 mA selectable
isolated supply

1) Current output up to 250 Ohm load, models 11310 and 12310 up to 10 Vpp

2) x 10 for models 11310, 12310
3) Offset set to zero
4) For operation with ±15 V without 0 V line
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Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage between input 4 kV AC
and output /power supply:
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage EK 14: 600 V AC/DC
(basic isolation) EK 16: 900 V DC each input against all other inputs and outputs

250 V DC power supply against all other circuits with overvoltage
category II and pollution degree 2 according to EN 61010-1

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks. 

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –10 ... +70 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Eurocard 5 TE
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pin connector Type F according to DIN 41612, 

see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Socket connector5) Type F according to DIN 41612 (wire-wrap connection), 

see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Front panel Opt. 174: INTERMAS SP/K 3-n 05 T plastic, gray, 

see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 45 g per channel

5) The socket connector belongs to package contents
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Input 1

Input 2

Input 3

Input 4

Output 1
Output 2
Output 3
Output 4
Plug-in control

Output 1 0
Output 2 0
Output 3 0
Output 4 0

– 15 V
+ 15 V
     0 V

Power
supplyd    z

2

6

10

14

18
20
22
24
26
28
30
32

±

±

±

±

When using fixed-range
models, no wiring is necessary!

When used with RV, CV

separate strip conductors.
RG: Negative feedback resistor
RP: Shunt resistor
RV: Sym. voltage divider (RV, RP, RV)
CV: Frequency compensation
P1 ... P4 = Nulling potentiometers

Front panel
Opt. 174

10
0

RP1

2 3 4

RV1

CV1
RV1

CV1

RP2

RV2

CV2

CV2

RV2

RV3

CV3

RP3

CV3

RV3 RV4

CV4 CV4

RP4 RV4

1

RG1 P1 RG2 P2 RG3 P3 RG4 P4

25.06

12
8.

4

173.5

Output with Option 173
± 0 ... 20 mA + 4 ... 20 mA

Output 1 d 18 z 18
Output 2 d 20 z 20
Output 3 d 22 z 22
Output 4 d 24 z 24

Model 11001: RG = -------- [Ω, mV]  (1 ... 25 Ω)VI

20

All dimensions in mm.

������

Dimension drawing and pin assignment
_________________________________________________________________________________

EK 14, configuration with 11000 M
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Front panel
Opt. 174

Input 1

Input 2

Input 3

Input 4

Output 1
Output 2
Output 3
Output 4
Plug-in control

Output 1 0
Output 2 0
Output 3 0
Output 4 0

– 15 V
+ 15 V
     0 V

Power
supplyd    z

2

6

10

14

18
20
22
24
26
28
30
32

±

±

±

±

When using fixed-range
models, no wiring is necessary!

When RV, CV are mounted,
separate the strip conductors.
RG: Negative feedback resistor
RP: Shunt resistor
RV: Sym. voltage divider (RV, RP, RV)
CV: Frequency compensation
P1 ... P4 = Nulling potentiometers

10
0

RP1

2 3 4

RV1

Cv1
RV1

CV1

RP2

RV2

CV2

CV2

RV2

RV3

CV3

RP3

CV3

RV3 RV4

CV4 CV4

RP4 RV4

1

RG1 P1 RG2 P2 RG3 P3 RG4 P4

25.06

12
8.

4

173.5

Model 12001: RG = ------------------------- [Ω, mV]  (41.1 ... 1079 Ω)
20500 VI

10000 – VI

All dimensions in mm.

������

Dimension drawing and pin assignment
_________________________________________________________________________________

EK 14, configuration with 12000 M

Subject to change without notice!
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Front panel
Opt. 174

Output with 11000 M option 173
± 0 ... 20 mA + 4 ... 20 mA

Output 1 d 18 / dz 20 d 18 / dz 20
Output 2 d 22 / dz 24 d 22 / dz 24

When using fixed-range
models, no wiring is necessary!

RG11, RG21: Negative feedback resistor 11000 M
RG12, RG22: Negative feedback resistor 12000 M
RP: Shunt resistor
RV: Sym. voltage divider (RV, RP, RV)
CV: Frequency compensation
P1, P2 = Nulling potentiometer

Separate the strip conductors when Rv, Cv
are mounted!

12000 M: Base emitters of T1, T2 or T3, T4

must be jumpered.

10
0

T4

1 2

RG12 P1RG11 RG22 P2RG21

T3 T2 T1 RP CV RV RV CV RP CV RV RV CV

173.5

25.06

12
8.

4

Input 1

Input 2

Output 1

Output 2

Plug-in control

d   z

2

6

10

14

18
20
22
24
26
28
30
32

+
–

30 V (24 V)

0

0

±

±

All dimensions in mm.

������

Dimension drawing and pin assignment
_________________________________________________________________________________

EK 16, configuration with 11000 M / 12000 M

Subject to change without notice!
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For transmission and
conversion of impressed
measuring signals
������

The DC isolation amplifiers from
the IsoAmp® 3000/4000 series
transmit and convert impressed
0(4) ... 20 mA or 0 ... 10 V
standard signals according to
our DBP 34 12 843 patent 
with maximum accuracy.

They provide safe isolation and
high insulation from input to
output to power supply.

The control range extends into
the negative values and allows
strict linear transmission in the
zero range. Compared with con-
ventional unipolar amplifiers, this
has a great advantage: The often
asymptotic setting of the zero
point, for example, when cali-
brating together with a sensor,
is ruled out.

The transmission accuracy is un-
usually high. The reason for this
is mainly a negative feedback
circuit that is incorporated in 
the electrical isolation. It has 
no measuring resistor with 1:1
transmission and just one 
measuring resistor for current /
voltage conversion. Differen-
tiated signal return allows the
circuit to remain stable even 
with strong complex loads.

The components required in con-
ventional concepts for matching
amplifiers and resistor networks
are omitted. The reliability is 
accordingly high.

The computer-controlled produc-
tion monitoring and final check
ensure high and constant quality.
The full encapsulation guaran-
tees maximum safety and reliabil-
ity even in extreme conditions.

IsoAmp® 3000/4000
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent de-
vices against non-permitted
high voltages 

• 3-port isolation
protection against incorrect
measurements or damage to
the measuring system due to
parasitic voltages

• Decoupled
no load impedance effect on
the signal source

• Maximum reliability
no maintenance work, there-
fore the related costs are 
not incurred

• High accuracy
no falsification of measured
signal

• Simple live zero/dead zero
switching option
multiple application possibili-
ties due to optional switching
of input or output 

• 5-year warranty

������

The facts
_______________________________

The devices can be used for
many galvanic isolation 
applications, for example:

• in measuring and control
engineering

• for linking measured signals 
to different potentials

• for removal of double ground
compensation currents

• for isolation of dangerous
touch voltages

• for computer interfacing

• for increasing the load 
voltage and decoupled signal
transmission

Each Eurocard can carry a 
maximum of 4 channels.

The 16 mm high channel design
even allows just 4 TE rack width.
Therefore 21 cards with 84 chan-
nels can be accommodated per
19“ rack.

For safe isolation in accordance
with EN 61140, the required
clearance and creepage distance
should be taken into considera-
tion.

Model overview
������

IsoAmp® 3820
transforms the input current 1 :1
into an impressed output current
without negative feedback
resistors by means of negative-
feedback current transformation.

IsoAmp® 4820
converts the input current 2 :1
into an impressed output voltage
with just a precision resistor after
current transformation.

IsoAmp® 3310
converts the input voltage 3:1
into an impressed output current
with just a precision resistor after
voltage transformation.

IsoAmp® 4310
converts the input voltage 1:1
into an impressed output voltage
without negative-feedback
resistors after voltage transfor-
mation.

185

IsoAmp® 3000/4000
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Product line
_________________________________________________________________________________

Eurocards Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
For up to 3 channels EK 8–1) 2)

For up to 4 channels EK 9–1) 2)

1) Any module combination possible            2) ‘Card disconnected’ safety circuit on request

Channels for Eurocards
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input: 0 … 20 mA, output: 0 … 20 mA 3820 Mh
Input: 0 … 20 mA, output: 0 … 10 V 4820 Mh
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input: 0 … 10 V, output: 0 … 20 mA 3310 Mg
Input: 0 … 10 V, output: 0 … 10 V 4310 Mg

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 … 20 mA or 4 … 20 mA, switchable 2503)

l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 … 20 mA or 4 … 20 mA, switchable 2513)

l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
INTERMAS front panel, width 25 mm, for EK 8 or EK 9 Eurocard, mounted 174
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
INTERMAS front panel, width 20 mm, for EK 8 or EK 9 Eurocard, mounted 
when equipped with 3820 Mh and 4820 Mh, only  301

3) Options 250 and 251 cannot be combined; additional error at output: ±10 µA, with Model 4820: ±10 mV

Accessories
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inspection Certificate 3.1 B according to EN 10204 ZU 0267
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inspection Certificate 3.1 B according to EN 10204, with description and results ZU 0202
from inspections

������

Selection aid for modules and options
_________________________________________________________________________________

Output
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
0 … 20 mA 0… 20 mA/4… 20 mA4) 0 … 10 V

l––––––––––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
Input 0 … 20 mA 3820 Mh 3820 Mh Opt. 251 4820 Mh

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0/4 … 20 mA4) 3820 Mh Opt. 250 3820 Mh 5) 4820 Mh Opt. 250
l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l–––––––––––––––––––––––
0 … 10 V 3310 Mg 3310 Mg Opt. 251 4310 Mg

4) Switchable 5) Transmission 1 :1
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Specifications
_________________________________________________________________________________

Input data 3820 Mh 4820 Mh 3310 Mg 4310 Mg
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––
Input6) 0 ... 20 mA impressed current 0 ... 10 V

Opt. 250: 0 /4 ... 20 mA switchable7)

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Input voltage drop Approx. 100 mV Approx. 150 mV –

At open output: Upon power failure:
approx. 750 mV approx. 750 mV
Upon power failure:
approx. 750 mV

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Input resistance – >5 MOhms >2 MOhms
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Offset current8) – <500 nA ±10 nA /K <1 µA ±10 nA /K
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––
Overload ≤300 mA ≤100 mA

Limitation to 750 mV with diode Limitation to 13 V with suppressor diode

Output data 3820 Mh 4820 Mh 3310 Mg 4310 Mg
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Output6) 0 ... 20 mA, 14 V9) 0 ... 10 V, 10 mA 0 ... 20 mA, 10 V 0 ... 10 V, 20 mA

Opt. 251: Opt. 251:
0 /4 ... 20 mA 0 /4 ... 20 mA
Switchable7) Switchable7)

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <10 mVpp

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Transmission errors 0.01 % meas. val. 0.1 % meas. val. 0.1 % meas. val. 0.02 % meas. val.
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Offset < 2 µA <2 mV <5 µA <2 mV
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Cut-off frequency 5 kHz –3 dB 10 kHz –3 dB / 10 kHz –3 dB 10 kHz –3 dB /

VO ≤ 3 Vpp VO ≤ 3 Vpp

3 kHz –3 dB / 3 kHz –3 dB /
VO ≤ 10 Vpp VO ≤ 10 Vpp

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––– l–––––––––––––––––––
Temperature coefficient8) <10 nA /K <40 µV /K <100 nA /K <40 µV /K

± 0.0025 %/ ± 0.0025 %/ 
K meas. val. K meas. val.

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V AC /DC AC: –15 % +10 %, 48 ... 500 Hz, approx. 1.3 VA

DC: –15 % +20 %, approx. 0.6 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input / output / power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply

6) Transmission of negative measuring signals up to approx. –3 % of the full scale
7) Options 250 and 251 cannot be combined
8) Reference temperature for TC specifications: 23 °C
9) Opt. 250 and 251: 12 V
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Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages According to EN 61010-1
(basic isolation) Type EK8 Overvoltage category / Permitted

perm. pollution degree working voltage
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Each input against II / degree 2 1000 V DC
all other circuits II / degree 3 660 V DC / 630 V AC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Each output against I / degree 1 1000 V DC
all other circuits II / degree 2 660 V AC/DC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Power supply against II / degree 1 1000 V DC
all other circuits III / degree 2 600 V AC/DC
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Type EK9 Overvoltage category / Permitted

perm. pollution degree working voltage
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Each input against II / degree 1 1000 V DC
all other circuits III / degree 2 600 V AC/DC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Each output against I / degree 1 1000 V DC
all other circuits II / degree 1 600 V AC/DC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Power supply against II / degree 1 1000 V DC
all other circuits II / degree 2 600 V AC/DC
Permissible working voltages for other overvoltage categories and pollution degrees and 
for reinforced insulation / safe isolation on request.
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation in accordance with 
shock EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV, 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC According to EMC directive 89 /336 / EEC10)

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Eurocard 5 TE (Opt. 174) / 4 TE (Opt. 301)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pin connector Type F according to DIN 41612, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Socket connector 11) Type F according to DIN 41612 (wire-wrap connection), see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Front panel Opt. 174: INTERMAS, SP /K3-n05T plastic, gray, see also dimension drawings

Opt. 301: INTERMAS, SP /K3-n04T plastic, gray, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 60 g to 73 g per channel

10) Deviations are possible while there is interference 11) The socket connector belongs to package contents
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Schematic diagrams
_________________________________________________________________________________

Model 3820

Model 4820

Model 3310

Model 4310

Subject to change without notice!
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Installation, commissioning and maintenance may
only be carried out be trained personnel.

Plug-in connection: Type F according to DIN 41612

Front panel Opt. 174: INTERMAS SP/K3-n05T plastic, gray

Front panel Opt. 301: INTERMAS SP/K3-n04T plastic, gray

173.5

3 2 1

d b z
– (+) +

14

32

28

24

20

2 Input 1

Input 2

Input 3

Output 1

Output 2

Output 3
Power supply
AC/DC

8

19.98
12

8.
4

Front panel
Opt. 301

25.06

12
8.

4

Front panel
Opt. 174

10
0

All dimensions in mm.

������

Dimension drawing and pin assignment
_________________________________________________________________________________

for EK 8 Eurocard

Subject to change without notice!
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Plug-in connection: Type F according to DIN 41612

Front panel Opt. 174: INTERMAS SP/K3-n05T plastic, gray

Front panel Opt. 301: INTERMAS SP/K3-n04T plastic, gray

Installation, commissioning and maintenance may
only be carried out be trained personnel.

173.5
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3 4
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d b z
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Input 1

Input 2

Input 3

Input 4

Output 1
Output 2
Output 3
Output 4
Power supply
AC/DC
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0

25.06

12
8.

4

Front panel Opt. 174

19.98

12
8.

4

Front panel Opt. 301 All dimensions in mm.
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Dimension drawings and pin assignment
_________________________________________________________________________________

for EK 9 Eurocard

������

Terminal assignments for Options 250 or 251
_________________________________________________________________________________

Model Option Input*) Output Output connection Jumper (output)
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3820 250 0 … 20 mA 0 … 20 mA dz

4 … 20 mA 0 … 20 mA dz db
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3820 251 0 … 20 mA 0 … 20 mA dz

0 … 20 mA 4 … 20 mA db
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
4820 250 0 … 20 mA 0 … 10 V dz db

4 … 20 mA 0 … 10 V dz
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3310 251 0 … 10 V 0 … 20 mA dz

0 … 10 V 4 … 20 mA db

*) See dimension drawing

Subject to change without notice!
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For separation of 
0(4) ... 20 mA standard
signals without a power
supply in 19” format

The task
������

Galvanic isolation of measuring
signals using 19” technology,
cost cutting by means of mini-
mum cabling in series produc-
tion

The problems
������

The application possibilities 
for loop-powered isolators are
mainly defined by the following
critical data:

• Voltage drop
• Operating current
• Accuracy
• Load voltage
• Signal delay
• Isolation voltage
• Dimensions

The solution
������

Knick’s IsoTrans® 41 isolator has
unmatched technical specifi-
cations. The isolator draws its
power as voltage drop from the
measured signal without influ-
encing it noticeably. This saves
on supply units and cabling 
and increases the reliability 
accordingly.

The enclosure
������

The integration of several 
modules on a Eurocard means
minimum cabling, compact
design and a low price. 
The full encapsulation of the
modules guarantees a high level
of reliability even in extreme
conditions.

IsoTrans® 41
__________________________________________________________
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• Lower costs due to 
multichannel design
Eurocard up to a maximum 
of 8 channels

• Minimum loading
Voltage drop from 1.2 V,
current transmission from
2 µA to 50 mA

• Good signal transmission
Low signal delay

• No power supply required
Cost saving due to lower 
wiring requirement, no mains
influences

• Maximum reliability
No repair and failure costs

• Extremely high accuracy

• 5-year warranty

������

The facts
________________________________

The advantages
������

IsoTrans® 41 with a voltage drop
of 1.2 V is the 1:1 isolator for all
applications where loop-powered
isolators are not suitable because
of technical problems, for exam-
ple, voltage drop too high.

The application
������

Galvanic isolation
• of input and output circuits
• of the supply voltage for 

2-wire transmitters
• in the case of addition or

another coupling of signals 
at different potentials

• for eliminating double ground
compensation currents

• when there is an insufficient
insulation and test voltage

• of high-potential signal sources
• for battery-powered devices

with a central battery

The technology
������

Knick’s IsoTrans® 41 DC isolators
with transformer isolation have
specifications well beyond any
other loop-powered isolators.
They feature a chopper genera-
tor connected in series into a
current path and current conver-
sion which gradually changes
from sine to square wave over
the measuring range.
This avoids the accuracy-reducing
power losses of normal parallel
connected generators, reduces
the voltage drop accordingly and
also ensures accurate transmis-
sion of the smallest currents.

_
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Specifications
_________________________________________________________________________________

Input data
––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 ... 20 mA

0 ... 50 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current <2 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Configuration Max. 8 modules
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 1.2 V (20 mA)

Approx. 1.6 V (50 mA)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 20 V (see also page 193)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA /max. 15 V (corresponds to 750 Ohm load)

0 ... 50 mA /max. 15 V (corresponds to 300 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset <5 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple2) <1.5 mVpp /mA

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transformation error3) 0.02 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error <0.02 % measured value per 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise or fall time Approx. 2.5 ms at 500 Ohm load resistance

2) Slightly increased residual ripple can occur when load <5 Ohms
3) Temperature range –10 ... +70 °C

������

Product line
_________________________________________________________________________________

Eurocards Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
For up to 8 channels EK 15–41Mi...1)

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
INTERMAS SP /K3-n04T front panel, plastic, gray, width 20 mm 301

1) Please indicate the required channel number when ordering. Model EK 5–... is still available for replacement purposes.
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Specifications, continued 
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 2.5 kV AC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltage ≤ 4 channels 500 V DC with overvoltage category II and pollution degree 2
(basic isolation) ≥ 5 channels 500 V DC with overvoltage category II and pollution degree 1

according to EN 61010-1
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks. 

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Immunity to ESD 8 kV according to IEC 801-2

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –25 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Eurocard 4 TE
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pin connector Type F according to DIN 41612, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Socket connector4) Type F according to DIN 41612 (wire-wrap connection), see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 40 g per channel

4) Included in package contents.

������

Transfer functions
_________________________________________________________________________________
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Typical configurations
_________________________________________________________________________________

Electrical isolation Electrical isolation
With impressed current, current output With impressed input current, current output

Electrical isolation Electrical isolation
in two-wire technology For current addition with impressed currents

Input Output

TransmitterPower supply Loop-powered
isolator

e. g. grounded

IO = II1 + II2 + II3

OutputInput

I I1

I I2

Input

Input

e. g. grounded

I I3
Loop-powered isolator

Loop-powered isolator

Loop-powered isolator

������

Schematic diagram
_________________________________________________________________________________

Current
Output

Current
input

+

–

1 µFZ 20 V
1:1

Generator
100 kHz

1 µF Z 20 V

+

–

Subject to change without notice!

OutputInput

IO = IIN

IIN IO

Loop-powered
isolator

VO = R · IIN

Input

IIN

VO

OutputR

Loop-powered
isolator
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Plug-in connection Type F according to DIN 41612
Front panel Opt. 301 INTERMAS SP/K3-n04 T,

plastic, gray

8 3 6 1

2 7 4 5

Front panel Opt. 301

d     z
–     +

2

10

14

18
20
22
24
26
28
30
32

4
6
8

12

16

Output 2
Output 7
Output 4
Output 5

Input 2
Input 7
Input 4
Input 5

Output 8
Output 3
Output 6
Output 1

Input 8
Input 3
Input 6
Input 1

19.98

12
8.

4

173.5

10
0

All dimensions in mm.

������

Dimension drawing and pin assignment
_________________________________________________________________________________

for EK 15 Eurocard

Subject to change without notice!



• No mains supply required
cost saving due to lower
wiring requirement, no 
mains influences

• Low power loss
no unnecessary heating in
switch cabinet

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent de-
vices against non-permitted
high voltages

• Maximum reliability
no maintenance work there-
fore the related costs are not
incurred

• 5-year warranty

������

The facts
_____________________________

������

For isolation of 
0 ... 20 mA standard 
signals
������

Complementing Knick’s series 
of loop-powered isolators, the
IsoTrans® 46 is a competitively
priced compact model.

The IsoTrans® 46 isolates 
0 ... 20 mA standard current 
signals avoiding parasitic volt-
ages or currents and eliminating
grounding problems. It is also
optionally available with safe 
isolation to EN 61140.

The IsoTrans® 46 draws power 
as voltage drop directly from the
measured signal. This saves on
the costs for power supplies and
cabling and increases reliability.

The low height allows use of up
to 8 channels on a Eurocard with
just 3 TE front panel. This means
224 channels can be accommo-
dated in a 19” rack.

IsoTrans® 46
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Eurocards Order no.
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
For up to 8 channels EK 15–46Mk/... 1)

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Options
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
INTERMAS SP/K3-n04T front panel, plastic, gray, width 15 mm, 446
for EK 15 Eurocard, mounted
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Safe electrical isolation to VDE 0100 Part 410 453

1) Please indicate the required module number when ordering.

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 ... 20 mA2)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current <20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Configuration Max. 8 channels
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 30 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 2.5 V3)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA, max. 27.5 V

(corresponds with 1375 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error <0.02 % meas. val. / 100 Ohm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <5 mV

2) Linear transmission up to 50 mA
3) Approx. 3.5 V at 50 mA
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Specifications, continued
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission errors <0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise and fall time Approx. 5 ms at 500 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 4) 0.002 %/K full scale per 100 Ohm load

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 510 V AC

4 kV AC with option 453
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages According to EN 61010-1
(basic isolation) Type EK15 Overvoltage category / Permitted

perm. pollution degree working voltage
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Input against output I  / degree 4 150 V AC/DC
of the same channel II / degree 4 100 V AC/DC

III / degree 4 50 V AC/DC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
With ≤ 4 channels III / degree 2 600 V AC/DC
Inputs /outputs against IV / degree 3 300 V AC/DC
inputs or outputs of  
external channels
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
With ≥ 5 channels III / degree 2 600 V AC/DC
Inputs /outputs against III / degree 2 300 V
inputs or outputs of 
external channels

Permitted working voltages for modules with protective separation (Opt. 453) and other
overvoltage categories and pollution degrees on request. 
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 by reinforced insulation according to EN 61010-1.
electrical shock (Opt. 453) For applications with high working voltages, you should ensure there is sufficient 

spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs (only with Opt. 453)
according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 850 V
according to EN 61010-1 >6 kV with option 453
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC5) NAMUR NE 21, European EMC regulations

4) Average TC, reference temperature 23 °C
5) Valid for 4 ... 20 mA, slight deviations possible during interference.
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Specifications, continued
_________________________________________________________________________________

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC

Transport and storage: –30 ... +80 ºC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Eurocard 3 TE
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pin connector Type F according to DIN 41612, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Socket connector Type F according to DIN 41612, wire-wrap connection (included in package contents), 

see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Front panel (Opt. 446) INTERMAS SP /K3-n03T, plastic, gray, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 13 g per channel

������

Schematic diagram
_________________________________________________________________________________
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Plug-in connection Type F according to DIN 41612

Front panel Opt. 446 INTERMAS SP/K3-n3 T,
plastic, gray

Front panel
Opt. 446 173.5
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Dimension drawing and pin assignment
_________________________________________________________________________________

for EK 15 Eurocard
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������

For isolation and
conversion of impressed
measured signals

The task
������

Reliable transmission and
conversion of (0) 4 ... 20 mA 
and 0 ... 10 V signals with
high accuracy in up to four 
0(4) ... 20 mA output signals.

The problems
������

Almost perfect signal trans-
mission with avoidance of
dangerous electrical shock.

The solution
������

The Knick standard-signal
multipliers provide perfect
solutions for

• the signal multiplication to 
up to four output channels 
with galvanic isolation,

• increasing the output load to 
a max. of 40 V (series connec-
tion of the output circuits),

• the conversion of the standard
current or of the voltage in-
put signal into any standard
current output signals,

• the prevention of dangerous
electrical shocks by means of
safe isolation.

IsoAmp® EK 30/31
__________________________________________________________
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• Simple signal switching
universal use for numerous
signal combinations

• 3-port isolation
protection against incorrect
measurements or damage 
to the measuring system due
to parasitic voltages

• Safe isolation
protection against unpermitted
high voltages

• Compact design
Eurocard with width of just 
4 TE, up to 84 output channels
in a 19” rack

• High accuracy
no falsification of measured
signal

• Maximum reliability
no repair and failure costs

• Expandable
outputs can be retrofitted, ex-
pandable for future measuring
tasks

• 5-year warranty

������

The facts
_______________________________

The enclosure
������

The compact design allows the
use of a Eurocard with a width
of just 4 TE. This means up to
84 channels can be accommo-
dated in a 19” rack.

The advantages
������

There are no negative feedback
resistors as normally required 
in conventional amplifiers. The
number of components is thus
reduced to a minimum. Accuracy
and reliability are increased
accordingly.

The modular concept allows
simple retrofitting of output
channels. Your measuring point
is therefore also expandable for
future measuring tasks.

The technology
������

With an optimized signal con-
cept, the Knick standard-signal
multipliers achieve almost perfect
signal transmission.

_
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Eurocards Configuration Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EK 30 2 output channels EK 30/2 

3 output channels EK 30/3 
4 output channels EK 30/4 

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EK 31 2 output channels EK 31/2 
with safe isolation 3 output channels EK 31/3 
also of the outputs 4 output channels EK 31/4 

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC

Option
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
INTERMAS SP /K3-n04T front panel, width 20 mm, plastic, gray, mounted 301

Accessories
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output module for EK 30, individually retrofittable 46 Mk
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output module with safe isolation, for EK 31, individually retrofittable 46 Mk Opt. 453

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input1) 0 ... 20 mA or 4 ... 20 mA, voltage drop approx. 400 V

0 ... 10 V, input resistance 1 MOhm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Configuration Max. 4 output channels
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output Up to 4 channels, 0 ... 20 mA or 4 ... 20 mA

(selectable via slide switches for all channels together)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load ≤ 500 Ohm per channel at 20 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error <0.02 % meas. val. / 100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset 20 µA at input 0 (4) ... 20 mA

25 µA at input 0 ... 10 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <5 mV

1) Other ranges on request
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Specifications, continued
_________________________________________________________________________________

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error2) 0.1 % meas. val. at input 0 (4) ... 20 mA

0.25 % meas. val. at input 0 ... 10 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise or fall time Approx. 5 ms at 500 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient3) 0.01 % meas. val. / K at input 0 (4) ... 20 mA; 

0.015 % meas. val. / K at input 0 ... 10 V

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V DC –15 % +20 %, approx. 2.7 W

24 V AC –15 % +10 %, 48 ... 500 Hz, approx. 3.5 VA

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage EK 30 Power supply against all other circuits 4 kV AC

Outputs among each other and against input 510 V AC
EK 31 All isolating distances 4 kV AC

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages According to EN 61010-1
(basic isolation) Type EK30 Overvoltage category / Permitted

perm. pollution degree working voltage
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Outputs against each other I  / degree 4 150 V AC/DC
and against input II / degree 4 100 V AC/DC

I  / degree 4 50 V AC/DC
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
Power supply against input II / degree 2 1000 V AC/DC
and against output III / degree 2 600 V AC/DC

III / degree 3 410 V AC/DC
IV / degree 3 300 V AC/DC

l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Type EK31 Overvoltage category / Permitted

perm. pollution degree working voltage
l––––––––––––––––––––––––– l–––––––––––––––––––––––––– l––––––––––––––––––––––––––
All isolating distances II / degree 2 1000 V AC/DC

III / degree 2 600 V AC/DC
III / degree 3 410 V AC/DC
IV / degree 3 300 V AC/DC

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against Safe isolation according to EN 61140 through reinforced insulation according to
electrical shock EN 61010-1.

Working voltage up to overvoltage category III and pollution degree 2 
with EK 30: 300 V AC /DC between power supply and all other circuits, 
with EK 31 between each output and all other circuits as well as 
between power supply and all other circuits
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

2) Additional faults in live-zero operation (mode selector position 2 and 3) 20 µA
3) Average TC, reference temperature 23 °C; additional faults in live-zero operation (mode selector position 2 and 3) 1 µA /K
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Schematic diagram
_________________________________________________________________________________

Z 13 V

250 mA

Mode selector

Voltage input
0 ... 10 V
Current input
0(4) ... 20 mA

Power supply
24 V AC/DC

+

–

Output
0(4) ... 20 mA

+

–

Output
0(4) ... 20 mA

+

–

Output
0(4) ... 20 mA

+

–

Output
0(4) ... 20 mA

Subject to change without notice!
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Specifications, continued
_________________________________________________________________________________

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC, EN 61326; NAMUR NE 21

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Eurocard, 4 TE, see also dimension drawing
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pin connector Type F according to DIN 41612, see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Socket connector Type F according to DIN 41612 (included in package contents), 

see also dimension drawings
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 170 g with 2 channels, 

approx. 185 g with 3 channels, 
approx. 200 g with 4 channels
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Computer

Recorder

Indicator

Measuring output

0(4) ... 20 mA

0 ... 10 V or
0(4) ... 20 mA

0 ... 10 V or
0(4) ... 20 mA

0(4) ... 20 mA

2000 Ω
40 V

������

Application examples
_________________________________________________________________________________

Galvanically isolated actuation of computer, recorder
and indicator with additional measuring output

Series connection for increasing the load voltage
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Plug-in connection: Type F according
to DIN 41612

Front panel Opt. 301: INTERMAS SP/K3-n04T,
plastic, gray

Installation, commissioning and maintenance may
only be carried out be trained personnel.

Switch position Input Output

1 0 – 10 V 0 – 20 mA
0 – 20 mA

2 0 – 10 V 4 – 20 mA
0 – 20 mA

3 4 – 20 mA 0 – 20 mA

19.98

Front panel
Opt. 301

4 3 2 1

1
2
3

Input:
Voltage
Voltage
Current
Current

Output 1

Output 2

Output 3

Output 4

Plug-in control

Power supply
AC/DC
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All dimensions in mm.
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Dimension drawing and pin assignment
_________________________________________________________________________________

For Eurocard EK 30/31

Subject to change without notice!
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Universal Isolation
Amplifiers
������

Knick’s IsoAmp® 11000/12000
series features a tried and tested
range of powerful DC isolation
amplifiers that have excellent
specifications despite small di-
mensions and have a symmetrical
input with high common mode
rejection.

When conventional unsymmetri-
cal isolation amplifiers are used, 
signal interferences can occur that
seem inexplicable to the user at
first. If, for example, there are
several subsequent devices in a
current output loop, an isolation
amplifier can meet a LO output
with its HI input which can cause
the above-mentioned signal in-
terferences.

On the Knick IsoAmp® 11000
/12000 DC isolation ampli-
fiers, the input is symmetrical,
i. e. both input terminals can
be exchanged without unde-
sired effects on the common
mode rejection.

Models with connections for
external gain setting, zeroing
and live-zero switching 
(0 ... 20 mA / 4 ... 20 mA) 
are available for special tasks.

The isolation amplifiers are easy
to use and can be used any-
where where small dimensions
are needed together with high
isolation voltage, highly accurate
measuring and maximum 
reliability.

IsoAmp® 11000/12000
__________________________________________________________
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• Symmetrical input with
high common mode
rejection

• Excellent specifications

• High isolation voltage

• High output power

• Optional external gain
adjustment with just 
one resistor

• Live-zero switching
(0 ... 20 mA / 4 ... 20 mA)

• Complete modules with-
out external connection

• Miniature flat design 
for pcb mounting

• High quality and reliability

• 100 % computer-supported 
production monitoring and
final check

• 5-year warranty

������

The facts
______________________________

Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Devices Symmetrical input Impressed output Load capability Order no.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Free wiring Up to ±500 mV ±20 mA 10 V1) 11001 M

depending on wiring
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Up to ±500 mV ±10 V1) 20 mA 12001 M
depending on wiring

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Fixed setting ±20 mV 11202 M

±60 mV 11206 M
±150 mV ±20 mA 10 V1) 11215 M
±500 mV 11250 M
±10 V 11310 M
±20 mA 11820 M
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
±20 mV 12202 M
±60 mV 12206 M
±150 mV ±10 V 20 mA 12215 M
±500 mV 12250 M
±10 V 12310 M
±20 mA 12820 M

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
15 V DC

Options Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output ±0 ... 20 mA and +4 ... 20 mA, switchable 173
(with live-zero: unipolar input, additional error ±10 µA)
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.1 % of measured value (not Model 11202) 04

1) ±10 V or 20 V unipolar (check power supply!)

_

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input See Product line
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input resistance > 1 MOhm, for models with II ±20 mA: 7.5 Ohm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload VI =25 V, II =300 mA

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output see Product line
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset current 3) < 50 nA
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Specifications, continued  
_________________________________________________________________________________

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset voltage 3) < 500 µV, external zeroing
Drift < 5 µV /month
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple ≤ 10 mVpp

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Gain error < 0.2 % meas. val., Opt. 04: <0.1% meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Cut-off frequency 2) > 1.5 ... 5 kHz –3 dB (20 mV ... 500 mV or 10 V); different values on request
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient 3) 4) < 1 nA /K, < 2 µV/K (reference temperature 23 °C)

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply ±14.5 … 15.5 V DC stabilized, approx. 30 mA

for unipolar operation up to 20 V output voltage: –5, +25 V stabilized

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC between input and output / power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 1000 V DC with overvoltage category II and pollution degree 3 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89/336/EEC

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –10 ... +70 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Module, encapsulated, see dimension drawings for measurements
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 45 g

2) Current output up to 250 Ohm load, Models 11310 and 12310 up to 10 Vpp

3) x 10 for Models 11310, 12310
4) Offset set to zero
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Connection diagrams
_________________________________________________________________________________

11000 M connection diagram

12000 M connection diagram

5
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6

7
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Nulling
potentiometer

(Model 11001)
+ 15 V

0 V

–  15 V

0

Power supply

Output

±
(Opt. 173)

+ 4 ... 20 mA
±  0 ... 20 mA

RG

11000 M

–

+

± 20 ... 500 mV
± 20 mA (Model 11820 M)
± 10 V (Model 11310 M)

Symmetrical input
galv. isolated

Model 11001: RG = -------- [Ω, mV]  (1 ... 25 Ω)VI

20

5

4

6

7
89

1

2

100 kΩ
Nulling potentiometer

(Model 12001)
+ 15 V

0 V

– 15 V

0

Power supply

Output

±

RG
12000 M

–

+

± 20 ... 500 mV
± 20 mA (Model 12820 M)
± 10 V (Model 12310 M)

3

Symmetrical input
galv. isolated

Model 12001: RG = ------------------------- [Ω, mV]  (41.1 ... 1079 Ω)
20500 VI

10000 – VI



216

Universal Isolation AmplifiersModules

47.75

Ø 1

32.5

17
.5

A
pp

ro
x.

 6
.8

1 Input +
2 Input –

4 Output ± 0 ... 20 mA, RG

4 Output + 4 ... 20 mA, (Opt. 173)

5 Power supply –
6 RG (Model 11 001)

7 Nulling           Power supply +
8 potentiometer
9 100 kΩ

Connect 0 output to 0 V power supply.

5

4’

4

6

7
89

1

2

3R
3R

2R

10
R

3.
55

1R

2R

1 Input +
2 Input –

3 Output 0, Power supply 0 V, RG

4 Output ±

5 Power supply –
6 RG (Model 12 001)

7 Nulling        Power supply +
8 potentiometer
9 100 kΩ

R = spacing = 2.54

5

3

4

6

7
89

1

2

2R

16R 3.55

4R
2RPin view

Pin view

All dimensions in mm.
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Dimension drawings and pin assignment
_________________________________________________________________________________

11000 M

12000 M

Subject to change without notice!
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For transmission and
conversion of impressed
measuring signals
������

The DC isolation amplifiers from
the IsoAmp® 3000/4000 series
transmit and convert impressed
0(4) ... 20 mA or 0 ... 10 V
standard signals according to 
our DBP 34 12 843 patent with 
a high level of accuracy.

They provide safe isolation and
high insulation from input to
output to power supply.

The control range extends into
the negative values and allows
strict linear transmission in the
zero range. Compared with con-
ventional unipolar amplifiers, this
has a great advantage: The often
asymptotic setting of the zero
point, for example, when cali-
brating with a sensor, is ruled
out.

The transmission accuracy is un-
usually high. The reason for this
is mainly a negative feedback
circuit that is incorporated in 
the electrical isolation. It has no 
measuring resistor for 1 : 1 trans-
mission and just one measuring
resistor for current /voltage con-
version. Differentiated signal re-
turn allows the circuit to remain
stable even with strong complex
loads.

The components required in
conventional concepts for
matching amplifiers and resistor
networks are omitted. The
reliability is accordingly high.

The computer-controlled produc-
tion monitoring and final check
ensure high and constant quality.
The full encapsulation guaran-
tees maximum safety and reliabil-
ity even in extreme conditions.

IsoAmp® 3000/4000
__________________________________________________________
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• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent de-
vices against non-permitted
high voltages

• 3-port isolation
protection against incorrect
measurements or damage 
to the measuring system due
to parasitic voltages

• Decoupled
no load impedance effect on
the signal source

• Maximum reliability
no maintenance work, there-
fore the related costs are not
incurred

• Full encapsulation
reliable functioning also in 
aggressive atmospheres or
with considerable mechanical
loading, for example, due 
to vibrations

• High accuracy
no falsification of measured
signal

• Simple live zero/dead zero
switching option
multiple application possibili-
ties due to optional switching
of input or output 0 ... 20 mA,
4 ... 20 mA

• 5-year warranty

������

The facts
_______________________________

The devices can be used for
many galvanic isolation applica-
tions, for example:

• In measuring and control 
engineering across the world

• For linking measured signals 
to different potentials

• For removal of double ground
compensation currents

• For isolation of dangerous
touch voltages

• For computer interfacing

• For increasing the load 
voltage and decoupled 
signal transmission

The DC isolation amplifier is
available as a module for univer-
sal 24 V AC/DC power supply
for use on printed circuit boards.

For safe isolation in accordance
with EN 61140, the required
clearance and creepage distance
should be taken into considera-
tion.

Model overview
������

IsoAmp® 3820
transforms the input current 1 :1
into an impressed output current
without negative feedback
resistors by means of negative-
feedback current transformation.

IsoAmp® 4820
converts the input current 2 :1
into an impressed output voltage
with just one precision resistor
after current transformation.

IsoAmp® 3310
converts the input voltage 3:1
into an impressed output current
with just one precision resistor
after voltage transformation.

IsoAmp® 4310
converts the input voltage 1:1
into an impressed output voltage
without negative-feedback resis-
tors after voltage transformation.

219
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input: 0 … 20 mA, output, 0 … 20 mA 3820 Mh
Input: 0 … 20 mA, output, 0 … 10 V 4820 Mh
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input: 0 … 10 V; output, 0 … 20 mA 3310 Mg
Input: 0 … 10 V; output, 0 … 10 V 4310 Mg

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
24 V AC/DC

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 … 20 mA or 4 … 20 mA, switchable 2501)

l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 … 20 mA or 4 … 20 mA, switchable 2511)

1) Options 250 and 251 cannot be combined; additional error at output: ±10 µA, at Model 4820: ±10 mV

Accessories
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inspection Certificate 3.1 B according to EN 10204 ZU 0267
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Inspection Certificate 3.1 B according to EN 10204, with description and results ZU 0202
from inspections

������

Selection aid for modules and options
__________________________________________________________________________________

Output
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
0 … 20 mA 0… 20 mA/4… 20 mA2) 0 … 10 V

l––––––––––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––––
Input 0 … 20 mA 3820 Mh 3820 Mh Opt. 251 4820 Mh

l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––––
0/4 … 20 mA2) 3820 Mh Opt. 250 3820 Mh3) 4820 Mh Opt. 250
l–––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––– l––––––––––––––––––––––––
0 … 10 V 3310 Mg 3310 Mg Opt. 251 4310 Mg

2) Switchable
3) Transmisssion 1:1
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Specifications
_________________________________________________________________________________

Input data 3820 Mh 4820 Mh 3310 Mg 4310 Mg
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Input1) 0 ... 20 mA impressed current 0 ... 10 V

Opt. 250: 0 /4 ... 20 mA switchable2)

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Input resistance – >5 MOhms >2 MOhms
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Input voltage drop Approx. 100 mV Approx. 150 mV –

With open output: Upon power failure:
approx. 750 mV approx. 750 mV
Upon power failure:
approx. 750 mV

l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Offset current3) – <500 nA ±10 nA /K <1 µA ±10 nA /K
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––
Overload ≤ 300 mA ≤ 100 mA

Limitation to 750 mV with diode Limitation to 13 V with suppressor diode 

Output data 3820 Mh 4820 Mh 3310 Mg 4310 Mg
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Output1) 0 ... 20 mA, 14 V4) 0 ... 10 V, 10 mA 0 ... 20 mA, 10 V 0 ... 10 V, 20 mA

Opt. 251: Opt. 251:
0 /4 ... 20 mA 0 /4 ... 20 mA
switchable2) switchable2)

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Offset < 2 µA <2 mV <5 µA <2 mV
l–––––––––––––––––––––––– l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple <10 mVpp

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Transmission error 0.01 % meas. val. 0.1 % meas. val. 0.1 % meas. val. 0.02 % meas. val.
l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Cut-off frequency 5 kHz –3 dB 10 kHz –3 dB / 10 kHz –3 dB 10 kHz –3 dB /

VO ≤ 3 Vpp VO ≤ 3 Vpp

3 kHz –3 dB / 3 kHz –3 dB /
VO ≤ 10 Vpp VO ≤ 10 Vpp

l–––––––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––– l–––––––––––––––––––
Temperature coefficient3) < 10 nA /K < 40 µV /K < 100 nA /K < 40 µV /K

0.0025 %/K 0.0025 %/K 
meas. val. meas. val.

Power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Power supply 24 V AC/DC AC: –15 % +10 %, 48 ... 500 Hz, approx. 1.3 VA

DC: –15 % +20 %, approx. 0.6 VA

1) Transmission of negative measuring signals up to approx. –3 % of the full scale
2) Options 250 and 251 cannot be combined
3) Reference temperature for TC specifications: 23 °C
4) Options 250 and 251: 12 V
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Specifications, continued  
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Galvanic isolation 3-port isolation between input, output and power supply
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 4 kV AC (input / output / power supply)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 1000 V DC with overvoltage category II and pollution degree 3 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient spacing 
or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 by reinforced insulation according to
shock EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC EMC directive 89 /336 / EEC5)

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC 

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Height: Module Mg (Models 3310/4310): 19 mm,

Module Mh (Models 3820/4820): 15.9 mm
See dimension drawings for further measurements

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 45 g

5) Deviations are possible while there is interference
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Schematic diagrams
_________________________________________________________________________________

Model 3820

Model 4820

Model 3310

Model 4310

Subject to change without notice!
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3 Output +, jumper
4 Output –, jumper

6 Input –
7 Input +

8 Power supply –

R = spacing =   2.54 mm

6

1R

2R 10 R
1R

4 3 2

12
R

44

1

7 8

Appr. 9.8

15.9

Mh

A

B

Mg

19

Appr. 6.8

22R

3R

A
B

ø 164 38.5

Pin view

All dimensions in mm.

������

Dimension drawings and pin assignment
_________________________________________________________________________________

������

Terminal assignments of Options 250 or 251
_________________________________________________________________________________

Model Option Input*) Output Output connection Jumper (output)
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3820 250 0 … 20 mA 0 … 20 mA 2 – 4

4 … 20 mA 0 … 20 mA 2 – 4 3 – 4
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3820 251 0 … 20 mA 0 … 20 mA 2 – 4

0 … 20 mA 4 … 20 mA 3 – 4
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
4820 250 0 … 20 mA 0 … 10 V 2 – 4

4 … 20 mA 0 … 10 V 2 – 4 3 – 4
l––––––– l––––––– l––––––––––––––––––– l––––––––––––––––––– l––––––––––––––––––––– l–––––––––––––––––––––
3310 251 0 … 10 V 0 … 20 mA 2 – 4

0 … 10 V 4 … 20 mA 3 – 4

*) See dimension drawing

Subject to change without notice!
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For isolation of 
0 ... 20 standard signals

The task
������

Galvanic isolation of measured
signals on circuit boards, cost
cutting by means of minimum
work in series production.

The problems
������

The application possibilities 
for loop-powered isolators are 
mainly defined by the following 
critical data:

• Voltage drop
• Operating current
• Accuracy
• Load voltage
• Signal delay
• Isolation voltage
• Dimensions

The solution
������

Knick’s IsoTrans® 41 isolator has
unmatched technical specifica-
tions. The isolator draws its
power as voltage drop from 
the measured signal without 
influencing it noticeably. 
This saves on supply units and
cabling and increases the relia-
bility accordingly.

The enclosure
������

The full encapsulation guaran-
tees a high level of reliability
even in extreme conditions.

The advantages
������

The IsoTrans® 41 with a voltage
drop of 1.2 V is the 1:1 isolator
for all applications where loop-
powered isolators are not
suitable because of technical
problems, for example.

IsoTrans® 41
__________________________________________________________
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• Minimum loading
Voltage drop from 1.2 V, 
current transmission from 
2 µA to 50 mA

• Good signal transmission
low signal delay

• No power supply required
cost saving due to lower
wiring requirement, no mains
influences

• Maximum reliability
no repair and failure costs

• Extremely high accuracy

• 5-year warranty

������

The facts
_______________________________

The application
������

Galvanic isolation
• of input and output circuits

• of the supply voltage of 2-wire
transformers

• in the case of addition or other
coupling of signals on different
potential

• or eliminating double 
ground compensation 
currents

• when there is an insufficient
insulation and test voltage

• of high-potential signal 
sources

• for battery-powered devices
with a central battery

The technology
������

Knick’s IsoTrans® 41 DC isolators
with transformer isolation have
specifications well beyond any
other loop-powered isolators.
They feature a chopper genera-
tor connected in series into a
current path and current con-
version which gradually changes
from sine to square wave over
the measuring range.
This avoids the accuracy-reducing
power losses of normal parallel
connected generators, reduces
the voltage drop accordingly and
also ensures accurate transmis-
sion of the smallest currents.

_
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).



228

Loop-powered Isolators for Standard SignalsModules

������

Product line
_________________________________________________________________________________

Devices Order no.
l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 41 41 Mi

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 ... 20 mA

0 ... 50 mA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current <2 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 20 V (see also page 229)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 1.2 V (20 mA)

Approx. 1.6 V (50 mA)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA /max. 15 V (corresponds to 750 Ohm load)

0 ... 50 mA /max. 15 V (corresponds to 300 Ohm load)
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error <0.02 % meas. val. per 100 Ohm
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Offset <5 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple1) <1.5 mVpp /mA

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transformation error2) 0.02 % meas. val.
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise or fall time Approx. 2.5 ms at 500 Ohm load resistance

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 2.5 kV AC
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 500 V DC with overvoltage category II and pollution degree 4 according to 
(basic isolation) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

1) Slightly increased residual ripple can occur when load < 5 Ohms 2) Temperature range –10 ... +70 °C
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Transfer functions
_________________________________________________________________________________
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Specifications, continued
_________________________________________________________________________________

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2 /50 µs according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Immunity to ESD 8 kV according to IEC 801-2

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature –25 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Module Mi height 16 mm, see also dimension drawings

������

Schematic diagram
_________________________________________________________________________________
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Subject to change without notice!
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Application examples
_________________________________________________________________________________

Electrical isolation Electrical isolation
With impressed current, current output With impressed input current, current output

Electrical isolation
in two-wire technology

Electrical isolation
For current addition with impressed currents

Input Output

Signal sourcePower supply Loop-powered
isolator

e. g. grounded

IO = II1 + II2 + II3

OutputInput

I I1

I I2

Input

Input

e. g. grounded

I I3
Loop-powered isolator

Loop-powered isolator

Loop-powered isolator

OutputInput

IO = IIN

IIN IO

Loop-powered
isolator

VO = R · IIN

Input

IIN

VO

OutputR

Loop-powered
isolator
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������

Application examples, continued
_________________________________________________________________________________

Electrical isolation Electrical isolation
in short-circuit operation, with impressed input current and low-
current output referred to ground resistance voltage output

Electrical isolation Electrical isolation
with high-resistance voltage input and with precision full wave rectifier, 
impressed output current impressed input and output current

Electrical isolation
with precision rectification, high-resistance voltage
input, impressed output current

Input

IO

Output+
–

II

IO =   II

Loop-powered
isolator

e. g.
ground

Input
+
–

VI

R

IO

Output

Loop-powered
isolator

VI = –––IO
R

R

Input IO

Output

+
–

e. g.
ground

VO

Loop-powered
isolator

IO = –––VI
R

VO = R · II

Input

II

VO

Output

R

+
–

Loop-powered
isolator
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4 Output +
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Pin view

All dimensions in mm.
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Dimension drawing and pin assignment
_________________________________________________________________________________

Subject to change without notice!
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• Galvanic isolation between
input and output signal
protection against measuring
errors caused by grounding
problems and accidental
interference voltage

• Safe isolation in accordance
with EN 61140
protection of the maintenance
staff and the subsequent
devices against non-permitted
high voltages 

• Module mounting height
11 mm
extremely low mounting
height, mounting on Euro-
card with width of just 3 TE

• No power supply required
cost saving due to lower
wiring requirement, no mains
influences

• Maximum reliability
no maintenance work,
therefore the related costs 
are not incurred

• 5-year warranty

������

The facts
_____________________________

������

For isolation of 
0 ... 20 standard signals
������

Knick has expanded its range 
of loop-powered isolators with
the IsoTrans® 46, a competitively 
priced compact model with a
modular design.

The IsoTrans® 46 isolates
0 ... 20 mA standard current
signals avoiding parasitic volt-
ages or currents and eliminating
grounding problems. It is also
optionally available with safe
isolation to EN 61140.

The IsoTrans® 46 draws power 
as voltage drop directly from the
measured signal. This saves on
the costs for power supplies and
cabling and increases reliability.

IsoTrans® 46
__________________________________________________________
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Warranty

5 years!
Defects occurring within 5 years 
from delivery are remedied free 
of charge at our plant (carriage 
and insurance paid by sender).
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Product line
_________________________________________________________________________________

Devices Order no.
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
IsoTrans® 46, module 46 Mk

Power supply
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
None, supply from input signal

Options
l––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Safe isolation to VDE 0100 Part 410, test voltage 4 kV AC 453

������

Specifications
_________________________________________________________________________________

Input data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Input 0 ... 20 mA1)

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Operating current <20 µA
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Overload 100 mA, 30 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Voltage drop Approx. 2.5 V2)

Output data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Output 0 ... 20 mA, max. 27.5 V
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Load error < 0.02 % meas. val. /100 Ohms
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Residual ripple < 5 mV

Transmission behavior
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transmission error < 0.1 % full scale
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Rise and fall time Approx. 5 ms at 500 Ohm load
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Temperature coefficient3) < 0.002 %/K meas. val. per 100 Ohm load

1) Linear transmission up to 50 mA
2) Approx. 3.5 V at 50 mA
3) Average TC, reference temperature 23 °C

235
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Schematic diagram
_________________________________________________________________________________

Current
output

1.5 µF Z 33  V1.5 µF

+

–

Z 33  V

+

–

Current
input

������

Specifications, continued
_________________________________________________________________________________

Isolation
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Test voltage 510 V AC

4 kV AC with option 453
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Working voltages 150 V AC with overvoltage category I and pollution degree 4 according to  
(basic isolation) EN 61010-1.

Permissible working voltages for other overvoltage categories and pollution
degrees and for reinforced insulation / safe isolation on request.
For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Protection against electrical Safe isolation according to EN 61140 through reinforced insulation according to
shock (Opt. 453) EN 61010-1.

For applications with high working voltages, you should ensure there is sufficient 
spacing or isolation from neighboring devices and protection against electrical shocks.

Standards and approvals
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 5 kV 1.2/50 µs (only with Opt. 453)
according to IEC 255-4
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Surge withstand 850 V
according to EN 61010-1 > 6 kV with option 453
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
EMC 4) According to NAMUR NE 21,EMC directive 89/336/EEC, EN 61326

Other data
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Ambient temperature Operation: –10 ... +70 ºC

Transport and storage: –30 ... +80 ºC 
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Version Module Mk, encapsulated
l–––––––––––––––––––––––– l–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Weight Approx. 13 g

4) Valid for 4 ... 20 mA, slight deviations possible during interference.

Subject to change without notice!
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Pin view

All dimensions in mm.
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Dimension drawing and pin assignment
_________________________________________________________________________________

Subject to change without notice!
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