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Efficiency in Automation - A reflection of 
our company philosophy

As an experienced specialist in automation technology, with
solutions for flexible and high flexing cables, cable assem-
blies, interfaces, current control and cabinet wiring, we
have had a focus on efficiency for many years.

LÜTZE defines Efficiency in Automation field as the use
of sustainable products and solutions to further increase
the performance of our products in our 
customers applications.

We realise this by using components for highly efficient
control systems, products with above average life cycles
and raising energy efficiency in control cabinets by means
of the LSC wiring system.

Efficiency in Automation reflects our efforts in striving 
for efficient working relationships with our customers: 
in a medium sized family owned company we have 
short communcation channels and a high level of 
manufacturing competence.

The value of a product or a solution from LÜTZE is 
determined by its sustainable qualities. Every innovation
will only be successful in the future if it has a long term
positive effect. Therefore, we provide long lasting as 
well as highly efficient components.

Thus LÜTZE creates value through efficiency. LÜTZE pro-
vides answers and demonstrates how to handle resources
responsibly, with our environment and our future in mind.
LÜTZE - Efficiency in Automation

For more information on our solutions, please 
visit www.luetze.com or www.lutze.com

Welcome to LÜTZE

Cable Solutions

Connectivity Solutions

Cabinet Solutions

Transportation Solutions

Control Solutions



Business Management: 
Sustainable and forwa

The future is blue

Sustainable enterprise means 
thinking and planning ahead,
understanding and embedding 
the belief that long lasting success
is more important than short-term
profit maximisation.

This is an attitude that has existed
within LÜTZE for quite some time.
Economic and environmental
responsibilities complement each
other well and are reflected in the
sustainable management and 

product policy - and from now in
the SkyBLUE campaign.

We manufacture our products in a
resourceful and energy-conscious
manner. We use long lasting,
environmentally-friendly materials.
And our products, in turn, help
our customers save energy and
resources. 
Good for everyone: for us, for the
environment, for our customers a
win-win-win situation.  



: 
ward-looking

Goods with real value 

The value of a product or a solution
from LÜTZE is determined by its
sustainable qualities as well. Every
innovation is only as successful in
the future if it has a long-term positi-
ve effect. Therefore, we provide
long lasting as well as highly effi-
cient components.    
We are incorporating the necessary
knowledge and manufacturing 
competence in numerous joint 
projects with the objective of 
improving energy efficiency and

sustainable technologies and 
industries. Thus, LÜTZE provides
answers and and demonstrates
how to handle resources responsi-
bly, with our environment and our 
future in mind.   

„The competitiveness of our industry and of its suppliers depends quite sub-
stantially on how we succeed in developing practical results. The results that
we produce together today,  are our competitive advantages in the future.“
                                                              Udo LÜTZE, 
                                                              Member of the Executive Committee of
                                                              the Green Carbody Innovation Alliance

 



What moves us: 
Quality, innovation, eff i

The people at LÜTZE

Quality, innovation and efficiency

begin with people. We would not

be where we are today without

our highly qualified and motivated

employees.  An uncompromising

focus on quality, nearly 60 years

of experience in automation tech-

nology and of course a common

desire for greater innovation and

efficiency – that’s what makes

LÜTZE so successful.

The people at LÜTZE are familiar

with automation applications and

technologies across all discipli-

nes, as they are involved with our

broad range of products compri-

sing four product areas Cable,

Connectivity, Cabinet and

Control.



f iciency
A prime example of competence in cables: In addition to manufacturing expertise,
our cable assembly specialists are familiar with all cable types and offer genuine
added value. The decisive advantage: We’re cable experts – since 1958.
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General description of converters

Converters are needed in a wide variety of
areas in industry in order to perform the 
following basic tasks:

1. Signal conversion
2. Signal amplification
3. Signal isolation
4. Signal filtering

A converter is normally constructed as shown
in the following schematic:

Figure : Schematic of a converter

Input signals may be:

• Voltages
• Currents
• Frequencies
• Other adapted physical quantities 
(e.g. pressure, temperature, humidity, 
PH values, etc.).

Output signals may be:

• Voltages
• Currents
• Frequencies
• Signals for field bus interfaces

A further distinction is made between analog 
and digital signals, which may be both input
and output signals.

The input signals must be converted from 
the required output signals. In this context
conversion means:

• Actual conversion of signals (e.g. from 
voltage into current)

• Amplification of signals (e.g. from low-level
signals to standard signals)

• Electrical isolation and where appropriate
amplification of signals (e.g. of analog-
signals)

• Filtering of interference (e.g. of HF 
interference from analog signals)

The supply feeds power to the converter. 
It is required as additional auxiliary power to
implement active isolation.

Transmitters

These kinds of converter transform input 
signals into other physical quantities.

The following lists some examples:

Various input signals in analog or digital form,
as are outputted by puls generators, thermo-
couples or resistance pick-ups for example,
are converted in the transmitters into the
desired standardised outputs.

Standard signals (unit signals)

Unit signals are standardised electrical 
signals in process automation.

Commonly used unit signals include current
signals to DIN IEC 60381-1:

• 0 to 20 mA

• 4 mA to 20 mA (live zero) 

and voltage signals to
DIN IEC 60381-2:

• 0 to 10 V

• 2 V to 10 V (live zero)

Live-zero signals are used in almost all 
industrial applications. If the start of the
measuring range is assigned an electrical 
signal other than 0 (zero), a wire break 
monitor can be implemented. The non-zero
initial signal is also termed “live zero“.  A 0 mA
signal is thus always a reliable indicator of 
a fault.

Current signals are preferred over voltage
signals because the current signal is immune
to electromagnetic interference (switch-on of
adjacent consumers) and voltage losses due
to the line resistance.
The maximum length of the signal line is 
limited only by the maximum load impedance
which can be operated by the current source.
The 4 mA… 20 mA unit of current signal
offers the additional major advantage that the
signal circuit is continuously powered. That
power can be used by transmitters for their
own supply. In this case the PLC must power
the signal circuit (passive sensor). An active
sensor needs an external power supply for its
own demand.

Signal Isolation Transformers · Basics

General technical information

Input protection

Describes the protection measures taken and
indicates the maximum possible input signal.

Suppressor diodes are mostly used to limit
voltage and PTC resistors to limit current.

Input resistance

To ensure low load on the input signal, 
current inputs are always executed as 
low-resistance and voltage inputs as high-
resistance:

I: <100 Ω; U:> 10kΩ

Voltage drop

This relates to passive converters. The 
voltage drop is dependent on the load 
impedance and on the device’s own power
demand. For the applicable values refer to
the relevant data sheets. 

True RMS measurement

The RMS (root mean square) value indicates
the value of a direct current or voltage which
converts the same electrical energy - so 
also on average over time the same 
electrical power - on an ohmic converter in a
representative period of time. The RMS value
depends on the peak value and on the curve
form. Lütze current or voltage converters
offer true RMS measurement as standard, so
non-sinusoidal input quantities can also be
correctly measured.

Zero/Span

On conventional devices a zero/span 
balance must be carried out. This is done 
by means of two separate potentiometers.
Vibration, temperature and other influences
alter the set values, so periodically a 
recalibration is required.
Zero-balancing adjusts the zero setting of the
output relative to the input. The output signal
is amplified relative to the input signal by way
of the span balance.
This balancing must also be carried out 
when the range is changed, such as by DIP
switches. 

Lütze converters feature automatic, 
non-temperature-dependent balancing.
Recalibration is not necessary, even in the
event of a range change.

Load impedance

The load impedance indicates the load
capacity of the converter.

Converter

Supply

Input
signal

Output
signal

Input signal                      Output signal
Voltage                          Current/Frequency
Current                          Voltage/Frequency
Frequency                     Voltage/Current
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400 Ω to 750 Ω. The values for voltage outputs
are in the range from 1 kΩ to 10 kΩ.

Wire break and short-circuit

As already described under "Standard 
signals", a wire break can be detected by 
way of a live-zero signal. In monitoring of
connected sensors (such as temperature),
monitoring for wire break or short-circuit is
effected by an internal electronics unit. Such
faults can be indicated in different ways:

• LED
• Defined output signal
• Separate output

Linearity error

Linearity error refers to a deviation from the
ideal transmission accuracy without zero/span
errors. The figure is given as a percentage.

Accuracy (FSR)

The value indicates the deviation of the 
output signal relative to the input signal. 
The figure is always given as a percentage
referred to the maximum signal output value,
e.g. 10V (full scale range) at room tempera-
ture (23°C). The linearity error is built-in to
this value.

Temperature coefficient

Describes the deviating accuracy dependent
on the ambient temperature. The figure is
normally given in ppm/K (parts per
million/Kelvin).

Example:
30 ppm/K corresponds to 0.003 %/K

Transmission error

The total deviation of the output signal from
the input signal is the sum of the accuracy +
temperature coefficient.

Transfer frequency

DC signals are normally transmitted. 
Signal changes demand a dynamic response
however. The transmission frequency indi-
cates the frequency up to which alternating
current or voltage can also be transmitted.

Rise time (10-90 %)

The response time of the output signal to a
change in the input signal from 10% to 90%
of the nominal value.

Settling time

The time taken by the output to reach a value
with an inaccuracy of 1%. This value already
takes account of the rise time.

Ambient-temperature range

The values specified by Lütze relate to a
100% duty cycle. Normally condensation is
ruled out. For devices which allow condensa-
tion, the fact will be indicated on the "Relative
humidity" line or it will be stipulated that the
device in question conforms to EN 50155.

Basics of transmission interference

Interference on signal transmission 

Error-free, undisturbed, secure signal 
transmission is vital to the reliable control 
of processes. Analog signals transmitted
between the control side (PLC or instrumen-
tation and control system) and the
sensors/actuators are almost always subject
to 
external interference. There is considerable
potential for interference especially given 
the rough industrial environment and long
transmission distances.

Electromagnetic interference

The best known and most widespread 
interference is that caused by capacitive and
inductive effects. In these also cross-cable
coupling processes overvoltages may occur
which, for example, can destroy input/output
modules of a PLC or an industrial computer.
To protect those expensive downstream 
components, it is advisable to use A/A 
modules. They ensure a defined transition
from peripherals and evaluation electronics.

Figure: Electromagnetic interference

Potential differences

Potential differences occur as a result of earth
or chassis loops. If signal transmitters and
receivers refer to the earth potential - i.e. the
earth is used as a return conductor in signal
transmission - this is known as an earth loop.
As the distance between the transmitter and
receiver increases, the earth resistance
increases as the line gets longer. As a result
voltage differences of as much as 200 V can
occur.

Potential differences due to earth loops

Signal Isolation Transformers · Basics

In sequenced measuring circuits potential 
differences occur due to earth loops.
Interconnecting multiple measuring circuits
increases the reference voltage with possibly
fatal consequences for the data transfer.

Potential differences due to chassis loops

A/A modules are a simple means of bypass-
ing this interference. They electrically isolate
the signal input and output, decoupling the
measuring circuits. As well as isolating the
signal, this also filters out interference. The
signals are amplified for longer transmission
distances and adapted to the desired output
quantities for the evaluation electronics.
For optimum functional reliability, as well as
the converters shielded cable with twisted-
pair wires should additionally be used.

Isolation techniques

There are various way of isolating potential.

Diagram: Isolation techniques

Active isolation

An additional supply voltage is required for all
kinds of active isolation.

3-way disconnection

A characteristic feature of 3-way isolation is
complete insulation of all the components
from each other, so protecting against mutual
interference.

Diagram: 3-way isolation
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The input, output and supply - and thus also
all equipment connected to them - are 
mutually electrically isolated. In this way the
input and output circuits are decoupled from
the supply and the input and output circuits
are decoupled from each other. The input 
signals must be active signals. The output 
signal is an amplified filtered signal.

2-way isolation: Input isolation

In this form of isolation the input is electrical
isolated from the output and the supply, which
are both connected to the same potential.

Figure: 2-way input isolation

By this isolation method equipment connected
to the output can be effectively protected
against interference. The input signals must
be active signals. The output signal is an
amplified filtered signal.

2-way isolation: Output isolation

In this form of isolation the output is 
electrically isolated from the input and the 
supply, which are both connected to the same
potential.

Figure: 2-way output isolation

By this isolation method, equipment 
connected to the input can be effectively 
protected against interference. The input 
signals must be active signals. The output 
signal is an amplified filtered signal.

2-way isolation: Supply isolation

In this form of isolation an additional supply is
provided at the input. This auxiliary power is
used to operate passive sensors connected
on the input side. The structure of this 
isolation method is identical to that of input
isolation. The supply and output are again
connected to the same potential.

Figure: 2-way supply isolation

By this isolation method, equipment connect-
ed to the output can be effectively protected
against interference and the auxiliary power
described above is additionally provided. The
output signal is an amplified filtered signal.

Passive isolation

In contrast to active isolation, no additional
supply voltage is required for passive 
isolation. The power required for electrical
isolation and signal transmission is drawn
from the input circuit. A minor voltage drop 
at the input of the isolation module is used 
for this. The input measurement signal is 
burdened with this voltage drop. The 
responding current for the function of the
modules is just a few Amperes. The resultant
transmission error is negligible. By this 
isolation method no signal amplification is
possible. Also, these isolation modules do not
operation reaction-free. This means that
every load on the output places an equal load
on the input signal. Isolation modules without
auxiliary power transmit unipolar current 
signals at a ratio of 1:1. The possible load
impedance voltage at the output is lower than
the load capacity of the input signal by the
amount of voltage drop at the input in the
event of an output short-circuit (own voltage
demand).

Figure: Passive isolation, supply input

By this isolation method, earth loops can be
isolated and signals filtered for example. The
input signals must be active current signals.
The output signal is likewise a current signal.

Signal Isolation Transformers · Basics
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Open FDT Technology

FDT technology, what is it? 
FDT standardizes the communication and configuration interface between all field devi-
ces and host systems. FDT provides a common environment for accessing the devices’
most sophisticated features. Any device can be configured, operated, and maintained
through the standardized user interface – regardless of supplier, type or communication
protocol.

The FDT interface – Integration standard
The FDT interface is the specification describing the standardized data exchange bet-
ween devices and control system or engineering or asset management tools.

DTM – Device driver
DTMs are classified into two categories:
• Device DTMs which connect to the field device configuration components
• CommDTMs which connect to the software communication components.

The DTM provides a unified structure for accessing device parameters, configuring and
operating the devices, and diagnosing problems. DTMs can range from a simple
Graphical User Interface for setting device parameters to a highly sophisticated applicati-
on capable of performing complex real-time calculations for diagnosis and maintenance
purposes.

DeviceDTM
Provided by the device manufacturer
Represents the whole logic and parameters of a device
Standardized interface to the FDT Frame Application
Can be used in any FDT Frame Application
DTM Style Guide

CommDTM
Represents communication components like PC communication cards, couplers, 
gateways, remote I/Os, and linking devices.

FDT Frame Application – Host system
The Frame Application is a software program that implements Device DTMs and
CommDTMs. The Frame Application provides:

• Common environment
• User Management
• DTM Management
• Data Management
• Network Configuration
• Navigation

13



Open FDT Technology

How to implement Lütze DTM´s into 

1. Add device 2. Select the communication channel

3. Again, add device 4. Select needed Lütze DTM

5. Device is displayed 6. Double clic on the device open the list of parameter
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Compact
Very narrow housing width of 6,2 mm 

Wide temperature range
Extended temperature range of -25...+70°C for
broad range of applications 

Fast response time
Up to 1ms response time for AC signal 
transmission

High load impedance
All current outputs  are qualified 
for 750 Ohm loads!

Safety isolation
All devices offer „Safety isolation“
with 2,5kV-isolation voltage acc. EN 61140

Easy installation
Jumper combs instead of wiring  via complete 
Isolated jumper connections simplify installation

Compact, flexible, safe: The new
Microcompact Signal Converter of 

Control Solutions



Advanced technology
The parametrization via FDT software is the 
leading technology for engineering, Management
& Life Cycle Support in automation applications

Worldwide approvals  - Class I Div 2
Worldwide approvals like UL and GL allow for use
in global applications

Quality 
LÜTZE signal converter offer UL 94-V0 
and NFF 12, F2

Termination
Screw or spring termination available

Power bridging
Bridge each potential with 
isolated jumper bars 

ew intelligent
f the LCON series

























































Copyright
Protected trademarks and trade names are not always labelled as such in this publica-
tion. This does not mean they are free names as defined in the trademark and brand
mark law. Publication does not imply that the descriptions or pictures used are free
from rights of third parties. The information is published without regard to possible
patent protection. Trade names are used without any guarantee that they can be used
freely.  In putting together text, pictures and data, we proceeded with the greatest care.
Despite this, the possibility of errors cannot be completely excluded. We therefore
reject any legal responsibility or liability. We are, of course, grateful for any recommen-
dations for improvement or information useful for making corrections or establishing the
truth. But the author does not assume any responsibility for the content of these docu-
ments.
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Cables

Cable assemblies

Cable fittings

LSC wiring system

Module- and 
Interface Technology

Industrial Ethernet

Suppression technology

Industrial Power Supplies

Intelligent current control

Railway technology

USA
LUTZE INC.
13330 South Ridge Drive
Charlotte, NC 28273
Tel.: (704) 504-0222
Fax: (704) 504-0223
info@lutze.com

United Kingdom
LÜTZE Ltd.
Unit 3 Sandy Hill Park
Sandy Way, Amington
Tamworth, Staffs, B77 4DU
Tel.: +44 1827 31333-0
Fax: +44 1827 31333-2
sales.gb@lutze.co.uk

Austria
LÜTZE Elektrotechnische
Erzeugnisse Ges.m.b.H.
office@luetze.at

Switzerland
LÜTZE AG
info@luetze.ch

France
LUTZE SASU
lutze@lutze.fr

Spain
LUTZE, S.L. 
info@lutze.es

China
Luetze Trading (Shanghai) Co.Ltd.
info@luetze.cn

Germany
Friedrich Lütze GmbH
Postfach 12 24 (PLZ 71366)
Bruckwiesenstrasse 17-19
D-71384 Weinstadt
Tel.: +49 7151 6053-0
Fax: +49 7151 6053-277(-288)
info@luetze.de
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www.lutze.com


