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Dates 2017

Exhibitions

Date Exhibition City (country) Exhibitor

2017-02-14 - 2017-02-16 Tire Technology Expo Hanover (Germany) MICRO-EPSILON Germany

2017-03-07 - 2017-03-10 Intec Leipzig (Germany) MICRO-EPSILON Germany

2017-04-24 - 2017-04-28 Hannover Messe Hanover (Germany) MICRO-EPSILON Germany

2017-05-09 - 2017-05-12 Control Stuttgart (Germany) MICRO-EPSILON Germany

2017-05-30 - 2017-06-01 Sensor+Test Nuremberg (Germany) MICRO-EPSILON Germany

Specialized solutions
for demanding measurement tasks

For almost 50 years, Micro-Epsilon has provi-

ded solutions to difficult, demanding measure-

ment tasks. Our comprehensive product range 

enables the high precision measurement of 

quantities such as displacement, distance, 

position, color and temperature. Consultation, 

development and production are delivered 

from a single source.

Micro-Epsilon pursues the need to always find 

the best solution for its customers. Developing 

customer-specific solutions for measurement 

tasks where standard sensors are operating at 

their limits is one of our daily tasks. 

Partnerships are essential in achieving such 

high levels of excellence. Continuous develop-

ment efforts, extensive know-how and a wide 

cooperation network enable the creation of in-

novative products. Together with our business 

partners, we develop tailor-made solutions 

implemented by a team of experts. Decades 

of experience enable us to consistently extend 

company-owned research and development 

capacities. This focus creates application 

competency in many different industrial sec-

tors. It is due to this comprehensive investment 

in development that Micro-Epsilon is a techno-

logical leader and pioneer in this industry.

25 subsidiaries around the globe enable  

projects to be completed efficiently and on a 

worldwide basis. Despite the rapid growth of 

the Group, we have preserved our flexibility, 

which allows us to react promptly to customer-

specific requests. If required, we are in a posi-

tion to modify, redevelop and further develop 

in order to solve your specific measurement 

task according to the Micro-Epsilon motto of 

„More Precision“. 

With best regards, yours 

Dr. Thomas Wisspeintner 

Managing Director, Marketing and Sales 

E d i t o r i a l
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News in brief

The new optoNCDT 1320 and 1420 laser 

triangulation sensors stand out due to their 

unique design concept based on compact 

size, intelligent signal processing and preci-

sion. Now the smart minis have won the co-

veted Red Dot Award 2016 in the Industrial 

Design category. 

Laser triangulation sensors measure displace-

ment, distance and position on a non-contact, 

wear-free basis. With the optoNCDT 1320/1420 

laser sensors, Micro-Epsilon sets new stan-

dards in laser triangulation as well as functiona-

lity and design. The latter has now been rewar-

ded with the Red Dot Award Industrial Design 

2016. This design competition for products 

was established in 1954. The "Red Dot" award 

is a globally acknowledged seal of quality. A 

41-member jury of experts rates the best pro-

ducts of the year from a record-breaking 5,214 

products from 57 nations.

The winning laser triangulation sensors con-

vinced the jury due to the perfect interaction of 

several factors. The sensors are extremely com-

pact with an integrated controller, which means 

they can be installed in restricted installation 

spaces. These smart miniature sensors come 

with lots of new features - both internally and ex-

ternally. They provide metrological innovations, 

a sensor-specific color coding of the cable 

bushing and an intuitive web interface. The ex-

tremely small laser spot size, which is focused 

through an optical system to a very small dia-

meter, enables the measurement of extremely 

fine details.

Red Dot Design Award 2016 for 
smart laser sensors

C o m p a n y  n e w s

Racing cars from the Tuning Akademie In-

golstadt not only come with an immense 

horsepower but also include measurement 

technology provided by Micro-Epsilon. The 

laser-optical distance sensors optimize ve-

hicle performance through their high preci-

sion measurements. 2015 was a success-

ful season for the Tuning Akademie racing 

team.

In a 24h race at the Nürburgring, the racing 

team won the world championship in the ca-

tegory VIII class of alternative drive concepts. 

Optical laser sensors from Micro-Epsilon are 

designed for measuring displacement, di-

stance and position and equipped with an 

integrated digital signal processor. With the 

Audi A4 V6 3.0 TDI quattro, the racing team 

was literally said to be "on the move" in the 

last season. Two optoNCDT 1402-250 VT 

laser sensors were fixed in the x-axis above 

the front and rear axles under the bodywork, 

providing the required measurements during 

driving. The rotatable sensor connector and 

an RS422 interface offer improved flexibility. 

These sensors are insensitive to vibrations that 

occur during the race. The downward-looking 

optical sensors measure the distance from the 

vehicle to the road. By continuously measuring 

the vehicle height in relation to the speed of 

the racing car, the team can accurately deter-

mine the aerodynamic balance and respective 

downforce at the front and rear axles. Dipl.-

Ing. Thomas Hanisch, Tuning Akademie ma-

naging director explains, "We are very happy 

with this high precision, user-friendly sensor 

technology."

Optical sensors  
make the running

Peugeot turns on the turbo with 
Micro-Epsilon sensors

The Dakar Rally is one of the toughest races 

in the world. The winning car is a two-wheel-

driven Peugeot 2008 DKR with a 3-liter en-

gine, bi-turbo and around 350 hp. Behind 

the wheels were the most experienced dri-

vers on the team, Stéphane Peterhansel and 

Jean-Paul Cottret. 

The racing car is also equipped with the turbo-

SPEED DZ140 Micro-Epsilon measurement 

system, together with a DS1 sensor, which 

measure the turbocharger speed in the vehicle. 

The team won nine of the twelve day stages 

during the marathon rally with the 2008 DKR, 

achieving seven double and two triple wins in 

the process. The drivers covered 9,500 kilome-

ters across Argentina and Bolivia under extre-

me weather conditions and in altitudes up to 

4,800 meters. 

When the vehicle was returned to Peugeot, still 

covered in sand and clay, the Peugeot team 

took a picture of Elena Stantchev, managing  

director of Micro-Epsilon France and the win-

ning car. Peugeot Sport expressed their satis-

faction with the sensors used.
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Control Engineering Polska, one of the most 

acknowledged, technical magazines in Po-

land, has honored the mainSENSOR from 

Micro-Epsilon as its product of the year 

2015 in the category "non-contact" sensors. 

Since 2003, the competition has recognized 

the most innovative products on the market 

with an award. 

The product was submitted by Micro-Epsilon 

sales partner WObit based in Pniewy, Poland. 

A jury of four specialists from top Polish uni-

versities decided on the winners in terms of 

innovation, handling, functionality and techno-

logical progress. The mainSENSOR operates 

on a patented measuring principle developed 

by Micro-Epsilon. It combines the advantages 

of both inductive and magnetic sensors. A ma-

gnet is fixed to the measurement object. The 

magnet movement effects a change in the ma-

gnetic flow in the sensor element which is de-

tected by the sensor coil. A linear relationship 

between output signal and magnet distance 

(self-linearization technology) is produced due 

to counteracting physical effects. The flexible 

concept makes the sensors suitable for the ap-

plication in different fields of application espe-

cially in case of high quantities. The standard 

sensors are designed with an industrial-grade 

M12, M18 or M30 stainless steel housing or 

with a flat plastic housing. In high volume pro-

duction, customer-specific modifications to the 

PCB and sensor housing can be easily imple-

mented.

ME-Inspection in Bratislava, Slovakia, is 

once again an A-Supplier of global automo-

tive supplier Continental.

After first receiving the award last year, the Micro- 

Epsilon system group company has also been 

honored with the A-Supplier award this year. 

The prize is awarded by the Tire Production 

Equipment department of the international au-

tomotive supplier, acknowledging outstanding 

performance for tire production, including all 

products and services from ME-Inspection. 

This also relates to price, quality, cooperation/ 

service, project management, project 

develop ment and applied technologies. The  

Continental Automotive Group uses the annual 

prizegiving to honor outstanding performances 

of its 900-plus strategic suppliers. 

ME-Inspection specializes in the measure-

ment of geometrical values and visual control 

in the rubber and automotive industry. The 

Micro-Epsilon system group was ranked in the 

top positions worldwide among suppliers in 

the measurement and visual control category 

with regards to quality and product range for 

the rubber industry.

The capaNCDT 6222 is designed for high 

speed measurements up to 20kHz and so is 

four times faster than its predecessors. The 

controller can be extended up to four channels 

and is compatible with all capacitive displace-

ment sensors from Micro-Epsilon without re-

quiring any calibration.

The new capaNCDT 6222 controller enables 

even faster displacement, distance and posi-

tion measurements. The controller is designed 

for high speed measurements up to 20kHz 

and is therefore considered the fastest capaci-

tive controller currently available in the Micro-

Epsilon range. This controller is suitable for the 

monitoring of highly dynamic processes, e.g. 

shaft run out, oscillation and vibration. The mo-

dular controller can be extended up to a ma-

ximum of four measurement channels. These 

additional channels can be added or removed 

by the user without any loss of performance 

or operation of the software. The integrated 

Ethernet interface supports set up, configura-

tion and measurements via web interface. The 

flexibility of the new controller is supported by 

various installation options: the standard pro-

duct is designed as a benchtop unit; using a 

simple adapter allows the unit to be mounted 

on a top-hat rail or to the wall. All capacitive 

displacement sensors from Micro-Epsilon 

can be connected without requiring any ca-

libration. In order to improve the accuracy of 

measurement results, custom characteristics 

can be stored. As capaNCDT sensors provide 

extremely stable results to nanometre accura-

cies, they are ideally suited to high precision 

applications in laboratories and for industrial 

purposes.

mainSENSOR  
is Product of the Year

Another Supplier Award  
for ME-Inspection

C o m p a n y  n e w s

New capacitive controller for faster 
measurements
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C o m p a n y  n e w s

The new optoNCDT 1320 and 1420 laser 

triangulation sensors stand out due to 

their unique concept. What makes them 

unique?

The extremely small laser spot size, which is 

focused through an optical system to a very 

small diameter, enables the measurement of 

extremely fine details. Their compact sensor 

design allows them to be installed in restricted 

spaces. Even the integrated evaluation elect-

ronics is space-saving and simplifies cabling. 

Furthermore, the excellent price/performance 

ratio and the innovative HTML 5 web interface, 

which simplifies sensor set up by providing 

predefined set ups for different surfaces (e.g. 

circuit boards). These predefined presets and 

the quality slider enable easy sensor configu-

ration and parameter set up.

What are the limits of previous sensor 

generations?

Earlier sensor generations have reached 

their limits in terms of resolution, linea-

rity, measurement frequency and con-

struction size.  Micro-Epsilon has sig-

nificantly improved all of these factors  

with the new optoNCDT 1320/1420 laser sen-

sors.  In addition, compared to other commer-

cial products, the sensors have no external 

controller, measure much faster, are more 

precise, are not sensitive to ambient light and 

optoNCDT 1320 and 1420:

Smart laser sensors 
in miniature design

offer a higher measurement frequency.  They 

stand out not because of any single charac-

teristic, but due to their unique combination 

of speed, size, performance and application 

flexibility.

Let's stay with application versatility: which 

measurement tasks are these smart laser 

sensors suitable for?

The sensors can be used in any industry. Pre-

cise measurements and their compactness 

without an external controller are required in 

automation technology, machine building and 

alternative energy/renewables. One example 

is wind turbines, where the sensor’s compact 

and lightweight design is required and can be 

adapted to metallic surfaces by presets. Data 

reduction is an important criterion for long-

term measurements. The sensors are robust 

and measure at very high precision on difficult 

surfaces such as glass, silicon, metal, plastics, 

paint, galvanized metal sheet and different co-

lors. 

The laser sensors are also applied in the 

packa ging industry, electronics production, 

wood processing, logistics, medical enginee-

ring, laser engraving equipment and quality 

assurance.  Application examples are pick-

and-place machines, inline bodywork and tool 

positioning, and the measurement of plastics 

parts, where the penetration of the laser into 

different material mixtures and colors is a par-

ticular challenge. The latter is easily met by  

existing presettings.  The SMART sensor con-

cept is another important criterion for generally 

all areas of use.

That's a big issue especially with regard  

to Industry 4.0!

Exactly. This is where sensors should com-

municate and generally contribute to making 

processes more effective, lower cost and more 

adaptable. A smart sensor detects the measu-

red quantities, combining signal detection and 

signal processing in one housing. The term 

"smart" is - so to speak - describing their intelli-

gence. Solving measurement tasks without ex-

ternal PCs means lower costs, higher flexibility, 

reliability and miniaturization. Smart sensors 

are trendsetters in any industrial sector. 

Also their design is progressive, which is 

why these sensors were honored with the 

Red Dot Design Award 2016.

Due to their unique concept, the new laser 

triangulation sensors won an award in the "In-

dustrial Design" category. As well as in terms of 

functionality, miniaturization and handling, new 

standards were also set with regard to the de-

sign. After that, 5,000 products from 57 diffe-

rent nations were judged by a panel of experts. 

We are delighted to be one of the winners and 

to be allowed to use this worldwide acknow-

ledged seal of quality.

Again and again, individual and customer-

specific solutions are required. Which 

customization options enable you to adapt 

modern optoNCDT 1320 and 1420 laser 

sensors to a specific measurement task?

Each customer has individual, specific wishes 

and requests. For more than 45 years, Micro-

Epsilon has solved special measurement 

tasks for parameters such as displacement, 

distance, position, color and temperature and 

is renowned for its high service quality. There-

fore, not only do systems now exist for inline 

inspection tasks, but also individual solutions 

can now be custom-engineered for special 

measurement applications. Also, laser trian-

gulation sensors can be further adapted to 

customer-specific applications. Changing the 

cable length, varying connections, customer-

specific presets or adapting the measuring 

range and the offset distance for larger volu-

mes are possible modifications. 

Erich Winkler,
Product manager 

Laser triangulation 
sensors
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C o m p a n y  n e w s

inside steel pipes in the desert, there 

can be extremely high temperatures. 

To solve this, the cooling unit installed 

cools the electronics inside,the laser and 

the camera. The sensors are controlled 

from a CDAQ Ethernet I/O module. The 

umbilical only contains power supply 

and Ethernet to keep the weight as low 

as possible. A fifth wheel can be moun-

ted on top of the crawler. This wheel is  

remotely operated and can be pushed at 

the top of the pipe, making it possible for 

the crawler to climb very steep angles. 

Which role do the sensors play in 

there?

The sensors are critical for this equip-

ment. It is designed to find flaws in the 

root weld inside the pipe. The sensor 

checks the weld for defects, such as 

high or low root, cavities and misalign-

ment. The camera is used to see the dis-

coloring of the weld zone and if there are 

any foreign objects.

Which products does DEKRA offer?

Dekra offers solutions for any inspection 

or NDT (nondestructive testing) prob-

lems. Conventional, remote controlled 

and automated inspections for most 

inspection techniques.  We deliver both 

the components and a turnkey solution 

and we can even perform the inspection 

on site.

In order to move along and check 

the kilometer-long pipeline, a 

fully automatic vehicle from DEKRA 

(German Motor Vehicle Inspection 

Association in Germany) is used, on 

which modern inspection equipment 

is mounted. How is the Remotely 

Operated Vehicle constructed?

The body is designed in stainless steel 

sheath. The inside holds all electro-

nics such as servos, Ethernet switch, 

sensors etc. There is also a separate 

housing outside the crawler that rotates, 

with the Micro-Epsilon sensor and a HD  

camera. Since the crawler operates  

Why did you decide  

for scanCONTROL?

Two things; we had previous experience 

with Micro-Epsilon products and found 

them accurate and reliable; second, the 

support we had from the Swedish re-

seller was really excellent. The develop-

ment time of this crawler had to be less 

than four month due to the gas pipeline  

project would start. We could not have 

built the crawler in such a short time wit-

hout the software support and short deli-

very time from Micro-Epsilon and Micro-

Epsilon Sensotest. 

What do you think about the future 

development of the industrial inspec-

tion technology?

We see an increasing market for many 

different applications. And, since the 

development of new technologies and 

products, the inspection equipment can 

perform more and more advanced tasks. 

Inspections that earlier were conducted 

by inspector can now be performed by 

ROVs, making it safer for the personnel 

and a more reliable inspection.

5 Questions to...
     ...Mårten Landaeus (DEKRA Sweden)

Remotely operated vehicle from DEKRA for pipeline inspection

Equipped with a scanCONTROL laser scanner from Micro-Epsilon, a special vehicle inspects the inside of a 
pipeline for deformations and cracks.

DEKRA is working for increased 
safety in a variety of industries 
through independent inspection, 
testing and certification. 
DEKRA is Europe's leading 
expert organization with 35,000 
employees in 58 countries.
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A p p l i c a t i o n s

According to ISO 18084:2011, the press tools 

for the tablet production are subject to a con-

tinuous quality control. Due to complex geo-

metry and a strongly reflecting surface, auto-

matic inspection of stamps and dies has been 

difficult. 

Only the use of a confocal sensor (confocalDT 

2451) and an optical micrometer (optoCON-

TROL 2600) together with a precise movement 

with 5 degrees of freedom enabled the deve-

lopment of "Ti-1".

Ti-1 is a complex measurement system equip-

ped with a USB interface and special software 

for the geometric and visual inspection of 

tools. Synchronized measurement and move-

ment enable the automatic quality control of 

critical tool parameters with a repeatability of 

+/- 1µm. 

The most important dimensions of stamps and 

dies such as diameter, total length, main axis, 

etc. are measured by the system and provided 

for further assessment of the tools.

Requirements for the measurement system

 �  Complex target geometry  

and reflecting surfaces

 �  Fully automatic, non-contact  

measurement

 � Resolution: < 1µm

 �  Required linearity:  

ODC: ± 3µm  

confocalDT: ± 1.5µm

Ambient conditions

 �  System in test labs  

(room temperature of 20°C)

System design

 �  confocalDT 2451 with IFS2405-3  

via RS422 + I/Os

 � ODC 2600 via RS232 + I/Os

Advantages

 �  Complete sensor technology from a  

single source

 �  Predefined measurement programs  

(e.g. diameter, multi-segment, edge)  

can be changed dynamically during the 

measurement and be adapted to the tool.

Quality control of medical tablet stamps and dies

confocalDT 
 � Extremely high resolution

 � Suitable for all surfaces

 � Extremely small, constant spot size

optoCONTROL
 �  Measurement of gap, diameter, 

edge, segments

 �Wear-free sensor design

 � Ideal for process control
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Hydrostatic bearings are used in large plant 

and machinery such as stone mills, telescopic 

installations etc. Monitoring the gap size is a 

critical factor, as any disturbances in the hy-

draulics can cause pressure drops, which in 

extreme cases, can cause the gap to close, 

resulting in damage to the bearings and ulti-

mately system failure. Here, it is important to 

have a system that is easy to install as also 

ageing plants have to be retrofitted. Due to the 

long service life and the worldwide use of this 

plant, the sensor should be easy to replace. 

For this reason, non-contact eddy current dis-

placement sensors of the eddyNCDT 3001 

series are used. These sensors have a ro-

bust, compact design with integral controller. 

The plant is operated outdoors where splash 

oil and water is present. Decisive factors for 

the measurement task are good repeatability 

and high temperature stability.  The sensor is 

mounted horizontally to the bearing shoe and 

so is not directly exposed to oil pressure in the 

bearing.

Advantages

 � Low cost sensor 

 � Easy installation and replacement 

 � Temperature stability 

 � Integrated controller

 �  Protection class IP67, resistant  

to water and oil

Requirements for the measurement system

 � Measuring range: 0.05 - 0.35mm

 � Accuracy: ± 20µm

 � Resolution: 5µm

 � Frequency response: >1kHz

 �  Interference fields: Contact of sensor  

with metal powder

Ambient conditions

 �  Temperature: -10 to + 50°C  

during operation

 � Medium: oil and water droplets

 � Air pressure: 600hPa - 1015hPa

System design

 � DT3001-U2-C8

Monitoring oil gaps in hydrostatic bearings

eddyNCDT 
 � Non-contact measurement

 � High temperature stability

 �  Insensitive to dirt, dust and oil
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Requirements for the measurement system

 � Large offset distance

 �  One-sided measurement  

regardless of distance

 � x resolution < 0.1mm

Ambient conditions

 � Paper temperature approx. 60°C

 � Industrial environment, paper dust

System design

 � 2x LLT2910-100

 � 2x SC2600/2900-10

 � 2x protection housings

Calenders are used in paper production and 

should improve the surface smoothness of the 

final product which is e.g. printed newspaper 

or brochure paper. If movement of the paper 

web in the calender is not exactly executed in 

one line, the heated calender roller is pressed 

directly onto the coating of the opposite rol-

ler, which can damage it. Repairing this spe-

cial coating or even replacing the whole roller 

would be very costly, which is why it is man-

datory to control the position of the web edge. 

This is where laser line sensors from Micro-

Epsilon are utilized, transferring the exact po-

sition of the web edge directly to the machine 

control system. Measuring both edges of the 

web enables the web width to be determined 

and to transmit this value to the next stage of 

the trimming process. 

Compared to camera systems equipped with 

back lighting, this one-sided, high precision, 

absolute measurement solution using laser 

scanners saves significantly more space and 

doesn’t need to be removed and set up again 

e.g. when changing the rollers.

Web-edge detection in the calender of a paper machine

A p p l i c a t i o n s

scanCONTROL 
 � Three performance classes

 � Integrated controller

 � Measuring principle: laser line triangulation
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In order to inspect the behavior of turbochar-

gers during different stress states, eddy cur-

rent displacement sensors are applied in tur-

bocharger test benches. The miniature design 

of the sensors and their resistance to oil and 

high temperatures enable the precise detec-

tion of the lubricating gap of hydrodynamically 

stored rotor shafts. 

For this purpose, the shaft centre bearing and 

the shaft movement are measured on two 

measuring planes by two separate sensors. 

One measuring plane is on the compressor 

side of the turbocharger; the other is on the 

turbocharger turbine side. The sensors are 

mounted 90° to one another, which allows 

conclusions to be made regarding the shaft 

movement in different stress states. 

The detection of these parameters using mea-

surement technology provides early recogniti-

on of, for example, disturbances or imbalance. 

These sensors are used in a wide range of 

other applications.

Advantages

 � High accuracy

 � Miniature sensor design

 � Resistant to oil

 � High temperatures

Requirements for the measurement system

 � Measuring range: 400µm

 � Accuracy: 20µm (absolute)

 � Frequency response: 20kHz

 �

Ambient conditions

 � Temperature: 100°C

 � Medium: oil

Detection of turbocharger rotor dynamics

System design

 �  4x DT3300 eddy current  

displacement measurement system 

 � 4x ES04 shielded sensors

 � 4x EC6 sensor cables

 � 4x EA3200-ES04M-EC6 adaptor board

 �  4x E3000 LC/0,04/0,44/special linearity 

calibration

 �  4x E3000 TCS/20/150/specific temperature 

compensation

A p p l i c a t i o n s

eddyNCDT 
 � Non-contact measurement

 � High temperature stability

 �  Insensitive to dirt, dust and oil

Controller DT 3300

Controller DT 3300

ES04 Sensors

Rotating shaft



Measuring range z-axis
(profile height)

Measuring range 
x-axis (profile width)

Light source

Receiving optics

Sensor matrix

Tiny targets 
also fit the profile of the new  
generation laser scanners

In terms of their size, accuracy and measuring rate, the scanCONTROL laser 
scanners are among the highest performing laser profile sensors in the 
world. Even the smallest of parts can be measured to the highest precision, 
enabling a new dimension of quality control.

Sensor matrix (pixels)
Diffuse reflected light of the laser line 
is registered by a high quality sensor 
array

Calibrated x/z measuring points
Calculation of the distance coordinate z 
and the actual position x along the laser 
line for each measuring point

Laser line
Projecting a laser line  
onto the target surface

The measuring principle

Laser scanners - also referred to as profile 

sensors - are based on the laser triangulation 

principle for two-dimensional profile detection 

on different target surfaces. By using special 

lenses, a laser beam is enlarged to form a sta-

tic laser line instead of a point and is projected 

onto the target surface. An optical system pro-

jects the diffusely reflected light of this laser 

line onto a highly sensitive sensor matrix. 

In addition to distance information (z-axis), the 

integrated controller in the scanner also uses 

this camera image to calculate the position 

along the laser line (x-axis). These measured 

values are then output in a two-dimensional 

coordinate system that is fixed with respect to 

the sensor. In the case of moving objects or 

a traversing sensor, it is therefore possible to 

obtain 3D measurement values.

S p o t l i g h t

Different laser types

Class 2M (red) / class 3B (red/Blue Laser)
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Miniaturization is a worldwide leading trend that affects many factors in the 
production process. Sensors, measurement objects and installation spaces 
in machines and facilities, for example, are becoming increasingly smaller.

The new laser profile scanners of the scanCONTROL product series are perfectly suited to 

this development. Their compact size combined with the highest resolution with the smallest  

possible laser line enable new dimensions in quality control. Due to the blue laser line length of just 

10mm, even extremely small measurement objects are detected reliably to the highest precision. 

Providing more than twice the resolution of previous laser scanners with a measuring of 25mm, this 

laser profile scanner sets a new standard when it comes to point resolution. 

Typical targets

Red-hot glowing metals, wood, foods, plastics, films, glass

Highest precision to the smallest detail

LLT29xx-10/BL
 �  Measuring range 10mm

 �1280 points/profile

 �Point distance 7.8µm

 �Reference resolution 1µm

NEW

S p o t l i g h t

Position of electronic components

Gap measurement of inserted glass

Razor blade angle

Completeness of laser welding seams

Issue 4 13
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The Micro-Epsilon laser profile scanners are adapted to applications 
in quality control, production processes and automation.

Real Time Surface Compensation: 
Dynamic adaption to  
rapidly changing surfaces
Laser profile scanners operate using diffusely reflected laser light of 
which the intensity is highly dependent on the color and how shiny 
and reflective the respective component is. The Real Time Surface 
Compensation feature of the LLT sensors enable reliable measure-
ments of constantly changing surface conditions. 
Due to this smart feature, the exposure time and the threshold of  
reflection detection are adapted in real time enabling stable  
measurement results.

Tire inspectionMeasurement of the weld seam profile Inspection of the adhesive beading
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Comprehensive software
 �  SMART and GAP classes: 
Analysis and evaluation directly in the sensor head
 � Configuration software provides ease of use
 � Libraries for C, C++, C#
 � LabVIEW driver
 � Linux implementation
 � Free software, libraries and firmware updates

Advanced technology
 � Up to 1280 points per profile
 � Measurement frequency up to 4000 profiles/sec.
 � Compact size
 � Integrated evaluation without any external controller or IPC
 �  Proven high operational safety in the 24/7 operation over 
many years

Product classes

Transmission of calibrated profile data
These models provide calibrated profile data which can be further processed  

on a PC using a customer software evaluation.

Measurement data output
These models provide selected measurement values. 

The parameter set up for the sensors and the measurement programs is 

stored in the controller.

Laser scanners for common measurement tasks

The COMPACT sensors are used for providing calibrated profile data for  

external profile analysis, for example, on a PC. They are suitable for static  

and dynamic measurements.

Models: scanCONTROL 2600 / 2700 / 2900

Laser scanners with comprehensive software

The scanCONTROL SMART series offers plug & play solutions for simple-to- 

complex measurement tasks, eliminating the need for any external controller or PC.

Models: scanCONTROL 2610 / 2710 / 2910

Laser scanners with software specifically developed for gap measure-

ments
The GAP class offers a plug & play solution especially for gap measurements. 
The gapCONTROL Setup Software enables the necessary set up and configu-
ration for different gap types and to store them in the sensor.

Models: gapCONTROL 2611 / 2711 / 2911

Laser scanners with fast profile frequency

With a profile frequency of up to 4000Hz, these sensors offer  

everything for advanced high speed and 3D applications.

Models: scanCONTROL 2650 / 2750 / 2950

COMPACT

HIGH SPEED

SMART

GAP
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Capacitive sensors  
           hit the nucleus

The CHLS4 capacitive Hydrostatic Leveling System from Micro-Epsilon is a high precision measure-
ment system that is, amongst others, used in particle accelerators for nuclear research purposes. 
The system is based on the well-known water level principle, acting as height change control in the 
underground pipe system, whereby the smallest height changes due to a correlating water level are 
detected immediately and reliably down to submicrometer accuracies.

The probably best-known particle accelerator 

at CERN (Conseil Europeén pour la Recher-

che Nucléaire) is the largest and most power-

ful particle accelerator of its kind. CERN is the 

European organization for nuclear research, 

whose centre for physical basic research is 

one of the largest in the world. The tunnel in 

which the worldwide largest particle accelera-

tor operates is 27 kilometers long and several 

hundred meters under the border between 

France and Switzerland. There has never been 

any scientific project involving so many resear-

chers. 

At the CERN large-scale research institution, 

physicists examine the composition of the 

Universe by simulating, amongst others, con-

ditions such as those prevailing after the Big 

Bang. Particle accelerators and detectors are 

used to bring tiny particles in the pipes to high 

energies. Subsequently, these particles direct-

ly collide. After this collision, extensive studies 

examining the laws of nature can be initiated

Such particle accelerators are typical appli-

cations for the CHLS4 capacitive Hydrostatic 

Leveling System. Equipped with capacitive 

sensors from Micro-Epsilon, the CHLS4 ensu-

res that the pipes through which the particles 

are sent are at same height, even when the 

CHLS4 Hydrostatic  
Leveling System



Distance betw. pillars 6 - 8m Distance betw. pillars 6 - 8m Distance betw. pillars 6 - 8m

CHLS4 capacitive 
Hydrostatic Leveling System

CHLS4 capacitive 
Hydrostatic Leveling System

CHLS4 capacitive 
Hydrostatic Leveling System

Concrete foundation Concrete foundation

Pillar Pillar Pillar

Capacitive standard sensor Height change Capacitive standard sensor Height change Capacitive standard sensor Height change
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concrete foundations of the pillars on which 

the pipes are mounted change their height 

due to natural soil movements. The altitude of 

the measuring stations in the kilometer-long 

pipe system therefore must be inspected con-

tinuously, while achieving an accuracy in the 

submicrometer range. This is the only way to 

ensure high functional safety and efficiency 

with the particle collision. The concrete pillars 

have been constructed at a distance of about 

six to eight meters. The CHLS4 is at their base, 

with one sensor per concrete base respec-

tively. These sensors are interconnected with a 

hose system. Similar to the conventional water 

level principle, a change in height is precisely 

detected via the water level. The CHLS4 capa-

citive Hydrostatic Leveling System consists of 

a two-piece stainless steel housing, with a ca-

pacitive sensor embedded into the upper sec-

tion. This measures the distance to the water 

surface from the top to the bottom. The water 

surface is in the lower part, the so-called water 

pot. The upper and the lower part are tightly 

screwed together in such a way that the water 

inlet and outlet is only possible via the water-

conducting hoses that are fixed laterally. For 

the measurements, several systems are joined 

together via hoses. The water level in the "wa-

ter pot" levels out after a certain time.

This water level indicates if both concrete ba-

ses are on the same horizontal plane. Due to 

gravity, the water levels out in the hose so that 

the water level is the same in all CHLS4 sys-

tems - provided that they are all on the same 

plane. If the height of one of the concrete pillars 

changes due to earth movement, the sensor 

detects this with high precision. As this value 

must be balanced, corresponding actuators 

fixed at these pillars correct the respective 

supports by the measured height difference. 

Those actuators must also be controlled using 

capacitive sensors.

The principle of capacitive displacement mea-

surement is based on how an ideal plate-type 

capacitor operates. The distance displace-

ment of the plates (sensor and measurement 

object) leads to a change in the total capacity. 

If an alternating current of constant frequency 

and constant amplitude flows through the sen-

sor capacitor, the amplitude of the alternating 

voltage on the sensor is proportional to the 

distance to the target. The distance change 

between the measurement object and the 

controller is detected, processed and output 

as measurement value by the controller via dif-

ferent outputs. 

The ambient conditions are a particular chal-

lenge in this measurement task. In their origi-

nal form capacitive sensors are less suitable 

for measurement tasks like this. These sen-

sors normally require a clean, dry environment 

in order to provide high precision results. Their 

secret is the innovative patented CHLS4 con-

cept. The sensor is embedded in a protection 

housing which is equipped with a flat, heated 

sensor element. This is always a few degrees 

warmer than its environment and therefore 

stays dry. The height of the water level can be 

monitored through the sensor element and a 

precise distance measurement against the 

water surface can be carried out. With expe-

riments under radioactive radiation, only the 

sensor is mounted within the radiation area. 

The other components such as cable and 

controller are outside, which is why the system 

is easy to maintain. Therefore, all components 

are interchangeable. Particularly with extreme 

radiation-affected applications such as the 

particle accelerator, it is possible to place the 

control and evaluation unit at safe distance 

from 6-8m due to its long cable length.

For more than 45 years, Micro-Epsilon has sol-

ved difficult, unusual measurement tasks for 

parameters such as displacement, distance, 

position, color and temperature. Not only do 

sensors exist for inline inspection tasks, but 

also individual solutions can now be custom-

engineered for special measurement appli-

cations. The entire implementation of custo-

mized sensors is delivered from one source, 

starting from application consulting through 

to conception and product development, as 

well as production and after-sales service. 

Customers benefit from a reliable partnership 

between manufacturer and user, as well as 

sustainable technical support that is focused  

on stability and efficiency improvements. 
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Eddy current displacement measurement

With the eddyNCDT3001 and the eddyNCDT3005, Micro-Epsilon offers extremely compact 

eddy current systems which are ideally suited to integration in machines and facilities. Due 

to their compact design and their excellent price/performance ratio, these systems are the 

new entry-level class in eddy current sensor technology.

Eddy current sensors from Micro-Epsilon  

measure displacement, distance, position, 

oscillations and vibrations.

Non-contact eddy current sensors from 

Micro-Epsilon offer extremely precise 

measurements and are used where micron 

accuracies are required. 

Especially in applications where inductive sensors are performing at their limits, eddy current sen-

sors still provide reliable measurement results with highest precision and high frequency response. 

Due to their extremely compact design, the new eddyNCDT models are increasingly used in appli-

cations that have to date only been reserved for inductive proximity sensors.

Technology comparison
Typ. inductive  

displacement sensor
Eddy current  

displacement sensor

Measuring range + o

Target material o +

Bandwidth o +

Resolution o +

Linearity o +

Temperature compensation o +

The difference between inductive displacement sensors  

and eddy current displacement sensors

Inductive displacement sensors and M12 eddy current sensors show hardly any differences in the 

external design. A glance at the metrological parameters shows that the eddy current sensors from 

Micro-Epsilon offer considerably improved performance. 

Eddy current displacement sensors are especially suitable for the detection of fast processes. 

They operate with a frequency response up to five times higher than inductive sensors and are 

therefore able to reliably detect fast movements. Elaborate linearization procedures during pro-

duction enable an excellent linearity of 2.5µm (DT3005) and 28µm (DT3001). Being actively tem-

perature-compensated in a complex process, the sensors achieve a high temperature stability. In 

cases where temperature fluctuates, a stability of 0.025% FSO/°C is achieved.

Te c h n o l o g y
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Robust miniature eddy current sensors -
ideal alternative to inductive sensors

Robust eddy current measurement system 

The eddyNCDT 3001 is a new, efficient eddy 

current sensor whose compact dimensions 

have to date only been reserved for inductive 

sensors and proximity sensors. This compact 

sensor is housed in a M12 body and comes 

with integrated electronics including tempe-

rature compensation, offering an outstanding 

price/performance ratio, as well as easy ope-

ration. Therefore, the sensor is ideally suited 

to OEM integration and machine building  

applications. 

The temperature-compensated design provi-

des high stability even in fluctuating ambient 

temperatures. The sensor is factory-calibrated 

for ferromagnetic and non-ferromagnetic ma-

terials, which eliminates the need for on-site 

linearization of the sensor.

The eddyNCDT 3005 is a new, powerful eddy 

current measurement system for fast, high 

precision displacement measurements. The 

system comprises a compact M12 control-

ler, a sensor and an integrated cable and is 

factory-calibrated for ferromagnetic and non-

ferromagnetic materials. 

As sensors and controller are temperature-

compensated, high measurement accuracies 

can be achieved even in fluctuating tempera-

tures. The sensors are designed for ambient 

temperatures up to max. +125°C but can opti-

onally be custom engineered for temperatures 

from -30°C to 180°C. The measurement sys-

tem is pressure-resistant up to 10 bar and so is 

ideally suited to machine integration.

Ideal for integration into plant  

and machinery

The eddyNCDT 3005 provides ease of use and 

high measurement accuracy, offering an out-

standing price/performance ratio. Therefore, 

 the sensor is ideally suited to OEM integrati-

on and mechanical engineering applications. 

Particularly where pressure, dirt, oil and high  

The robust construction combined with the 

eddy current measuring principle enables 

measurements in harsh industrial environ-

ments (oil, pressure, dirt). In addition, the ed-

dyNCDT 3001 is suitable for offshore/marine 

applications (salt water).

temperatures are present, the eddyNCDT 

3005 is suitable. Where high volume orders 

are required, customer-specific designs can 

be tailored to suit individual requirements.

Te c h n o l o g y
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H i g h l i g h t s New capacitive controller  
            for faster measurements

The new capaNCDT 6222 con-

troller enables even faster dis-

placement, distance and position 

measurements. The controller is 

designed for dynamic measure-

ments up to 20kHz and is therefore 

considered the fastest capacitive 

controller currently available in the 

Micro-Epsilon range. This control-

ler is suitable for the monitoring 

of highly dynamic processes, e.g. 

shaft run out, oscillation and vibra-

tion. The modular controller can be 

extended up to a maximum of four 

measurement channels. 

These additional channels can be 

added or removed by the user wi-

thout any loss of performance or 

operation of the software. The inte-

grated Ethernet interface supports 

set up, configuration and measure-

ments via web interface. 

The flexibility of the new controller 

is supported by various installation 

options: the standard product is 

designed as a benchtop unit; using 

a simple adapter allows the unit to 

be mounted on a top-hat rail or to 

the wall. 

All capacitive displacement sen-

sors from Micro-Epsilon can be 

connected without requiring any 

calibration. In order to improve 

the accuracy of measurement re-

sults, custom characteristics can 

be stored. As capaNCDT sensors 

provide extremely stable results to 

nanometre accuracies, they are 

ideally suited to high precision ap-

plications in laboratories and for 

industrial purposes. 

The capaNCDT 6222 is designed 

for dynamic measurements up 

to 20kHz and so is four times 

faster than its predecessors. 

The controller can be extended up 

to four channels and is compatible 

with all capacitive displacement 

sensors from Micro-Epsilon wit-

hout requiring any calibration. 

Confocal sensors 
Precise distance measurement

A new model with an even lar-

ger working distance now com-

pletes the confocalDT IFS2405 

sensor series used for precisi-

on displacement and thickness 

measurements. The offset dis-

tance from the measurement ob-

ject can be up to 220mm, which 

proves particularly useful when 

measuring against hot surfaces.

Measurements on hot surfaces 

such as those found in glass pro-

duction, present a challenge as the 

distance between the sensor and 

the target is typically very small. 

The heat emitted from the target 

may compromise the accuracy or 

even damage the sensor. The new 

confocalDT IFS2405-28 confo-

cal sensor enables a large 

offset distance of 220mm 

from the target. The 

measuring range is 28mm, 

which enables the sensor to be 

mounted at a safe distance from 

the object to be measured.

Due to the unique measuring prin-

ciple, the confocalDT IFS2405 se-

ries of confocal chromatic sensors 

is used for high precision displace-

ment and distance measurements 

- including measurements on dif-

fuse and reflecting surfaces. Fur-

thermore, a one-sided thickness 

measurement of transparent or 

multi-layer measurement objects is 

also possible. 

The sensors provide a high sensi-

tivity, which is why they can deter-

mine precise measurement values 

even on dark objects. As well as 

with an extremely small measure-

ment spot size, the sensors also 

work at high resolution, enabling 

the detection of very small, fine 

details.

The confocal chromatic measuring  

principle is non-contact, mainte-

nance-free, provides long-term 

stability and so is ideal for high pre-

cision measurement applications. 

These sensors are for example ap-

plied in the semiconductor indus-

try, glass industry, medical engi-

neering and plastics production. 
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The new thicknessSENSOR from 

Micro-Epsilon opens up diver-

se application possibilities in 

terms of non-contact thickness 

measurement. Operating with 

high precision, the sensor offers 

a compact design and ease of 

use. The measurement process 

is performed on a non-contact, 

wear-free basis.

The thicknessSENSOR is a fully 

assembled system for non-contact 

thickness measurements of strip 

and plate materials such as metals 

and films. The system consists of 

two laser triangulation sensors that 

are fixed opposite to each other 

on a frame and measure against 

the target from both sides. The 

system enables easy integration 

without requiring any complex sen-

sor alignment. Due to its extremely 

Laser-optical thickness measurement
compact size, the sensor can also 

easily be integrated into restricted 

installation space.

This new measurement system 

enables high precision thickness 

measurements accompanied by 

an unmatched price/performance 

ratio. 

The material thickness is detected 

according to the difference princip-

le. Two laser triangulation sensors 

are fixed opposite to each other 

on a stable frame and measure 

against the material surface from 

above and below without making 

contact. The evaluation unit inte-

grated in the frame calculates the 

thickness values and outputs them 

analogically via tension and current 

or digitally via Ethernet.

The intuitive web interface provides 

the new thicknessSENSOR with 

unique ease of use and enables 

the user to load individual presets 

for the respective measurement 

task. Up to eight user-specific 

sensor settings can be stored and 

exported in the setup manage-

ment feature. The measurement 

task can be optimized using signal 

peak selection and freely adjustab-

le signal averaging. 

H i g h l i g h t s

These characteristics are dis-

tinguishing features of the new 

wireSENSOR MK46 series of 

draw-wire sensors. Furthermore, 

the new model offers extended 

application possibilities as it is 

not only available with a poten-

tiometer output but now also 

with voltage or current output.

Draw-wire sensors measure dis-

tance and position and offer easy, 

fast and flexible mounting possibi-

lities. At the same time, they stand 

out due to their high operational 

safety and long service life. 

As the most compact sensor in its 

class, the wireSENSOR MK46 is 

primarily installed into machines 

and for post-assembly purpo-

ses. The sensor offers an excel-

New draw-wire sensor:  
low cost, compact, and long life

lent price/performance ratio and  

demonstrates its strengths parti-

cularly in high volume applica-

tions. The sensor measures almost  

linearly across the entire measu-

ring range. The user can freely 

choose between a potentiometer, 

voltage or current output, which 

opens up new, individual applica-

tion possibilities.

Draw-wire sensors from Micro-Ep-

silon are used for measurements 

between 50mm und 50m. The sen-

sors can also be modified to suit 

special measurement tasks ac-

cording to the customer’s require-

ments. The most frequent modifi-

cations are made to the length and 

design of the measuring wire, the 

tensioning force of the spring pa-

ckage or different output types. 
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Small all-rounders
optoNCDT 1320 & optoNCDT 1420 laser sensors

The optoNCDT 1320 and optoNCDT 1420  

laser sensors offer a unique combination 

of speed, compact size, performance and 

application versatility. Their high measure-

ment accuracy and measuring rate enable 

dynamic measurements up to 4kHz and 

their fields of application are therefore wide-

ranging.

PCB manufacture

In the production and inspection of printed cir-

cuit boards, these compact sensors solve a di-

verse range of tasks. They measure the height 

of the smallest components and the position 

or planarity of PCBs. In a flying probe test, test 

electrodes ensure the correct function of the 

circuits. Before, the laser triangulation sensors 

determine the correct position and installation 

height of the components used on the PCB, 

which ensures that floating of the miniaturized 

ICs during the production process is reliably 

detected and the respective PCB rejected. 

Road test applications

In road tests, car manufacturers determine 

the roll angle of a car bodyshell using laser 

triangulation sensors. Four compact sensors 

mounted on the wheel arches of the vehicle 

measure the distance to the road surface. 

They determine the rolling behavior, i.e. the 

lateral inclination of the vehicle along the longi-

tudinal axis during the test drive, defining mea-

sures to stabilize the vehicle during the drive. 

Using stabilizers or changing the vehicle’s 

center of gravity can be deduced from the 

measurement results. 

Medical engineering

In medical engineering, customers often place 

special requirements on the sensor techno-

logy in terms of its accuracy and compact-

ness. Often applied in medical engineering 

applications, the optoNCDT 1320 and optoN-

CDT 1420 models from Micro-Epsilon fulfill 

the required criteria as they combine speed, 

compact size and performance. Aligning mi-

croscopes requires the exact determination of 

the distance between the lens and the target 

surface. The surface of the measurement ob-

jects e.g. of substrates, is sometimes extreme-

ly sensitive and a laser class 2 sensor would 

cause an unwanted reaction in the target 

object. Particularly for these types of applica-

tions, Micro-Epsilon offers the optoNCDT 1320 

and 1420 sensors also in laser class 1. The 

energy input into the measurement object is 

minimized, which enables laser-optical dis-

tance measurements even on highly sensitive 

materials. 

Wind turbines

Wind turbines are the most commonly used 

renewable energy source. This is where com-

pact laser sensors are used, as well as in 

research and development and in plant ope-

ration. In addition to examining the shaft mo-

vements and oscillations under load, vibration 

measurement of critical components is just 

one of many applications for laser-optical sen-

sors. By considering these different measured 

quantities, conclusions can be drawn about a 

change of the generator gap, as well as im-

proved inspection of thermal and mechanical 

issues. Changing climatic conditions and ope-

ration over months without any maintenance 

interval are challenging factors that the optoN-

CDT sensors successfully overcome. 



Issue 4 23

OPTRIS GmbH
13127 Berlin

Micro-Hybrid GmbH 
07629 Hermsdorf

Micro-Sensor GmbH 
07629 Hermsdorf

Micro-Epsilon
Optronic GmbH 

 01465 Langebrück 

ATENSOR Engineering 
and Technology 
Systems GmbH

A 4407 Steyr Gleink   

ME-Inspection SK, 
spol. s r.o. 

SK 841 04 Bratislava 4 
MICRO-EPSILON 

Eltrotec GmbH
73066 Uhingen 

MICRO-EPSILON
Messtechnik

GmbH & Co. KG
94496 Ortenburg 

MICRO-EPSILON 
Czech Republic

spol. s r. o.
CZ 39165 Bechyne 

The company group

Micro-Epsilon Messtechnik Ortenburg

Micro-Epsilon America L.P.

Micro-Epsilon Optronic GmbH

Micro-Epsilon Eltrotec GmbH

Micro-Epsilon UK Ltd.

Micro-Epsilon Czech Rep. s.r.o.

Micro-Epsilon France SARL

Micro-Epsilon China

MICRO-HYBRID Electronic GmbH 

MICRO-SENSOR GmbH

Optris GmbH

CARTESY GmbH

Micro-Epsilon SWISS AG

ME-Inspection SK

Aktormed GmbH

ATENSOR Engineering and Technology Systems GmbH

INB Vision AG

Representatives

Numbers & figures

C o m p a n y  h i s t o r y

From a small engineering business, the company has grown to become a worldwide leading sensor technology company - this is the history of suc-

cess of Micro-Epsilon, described briefly. Starting out as a small company but with big ideas, more than 45 years later this German metrology company 

has become an international group of companies.

Today, Micro-Epsilon employs more than 900 people worldwide, with each one of these people contributing to the company's success. The product 

portfolio includes sensors for displacement and distance measurement, IR temperature measurement, colour recognition, as well as complete mea-

surement systems.
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