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] Before you start

1.1 About this manual

This manual contains helpful information to install and operate the described cam-
era. It has been produced with care. Nevertheless, information might be erroneous or
incomplete. Mikrotron GmbH cannot be held responsible for any problems resulting
from incomplete or erroneous information.

In case you detect errors or need further information, please inform us via mail:
service@mikrotron.de or
Call +49-89-7263-4200

We highly recommend to read this manual carefully.

\(@)I[6[ This manual is subject to change without notice.

It is intended for staff with technical qualifications who have been specially trained
and have the appropriate knowledge in the field of automation technology, electrical
and optical devices.

INFO Keep this manual for future use.

1.1.1 Tips, remarks, and notes

This manual contains tips and notes that help to avoid data loss or camera damage.
They are emphasized as follows:

INFO Provides information that may help to improve camera handling or avoid data loss.

\N{@J)[e/=3ll Provides information to avoid damage to the system.

1.1.2 Registered trademarks

In this manual the following registered trademarks may be used:

e MotionBLITZ®

* ImageBLITZ®

* EoSens®

e GenlCam®

e Microsoft® and Windows®
e Intel®

Throughout the manual, these trademarks are not specifically marked as registered
trademarks. This in no way implies that these trademarks can be used in another con-
text without the trademark sign.

1.1.3 Conformity and use

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These requirements are
designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment.
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This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions given in this guide, may cause
harmful interference to radio communications. Operation of this equipment in a res-
idential area is likely to cause harmful interference in which case the user will have to
correct the interference at its own expense.

\@) 1[G/ You are herewith cautioned that any changes or modifications not expressly

approved in this description could void your authority to operate this equipment.
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1.1.4 Supplements

For customers in Canada

This apparatus complies with the Class A limits for radio noise emissions set out in
Radio Interference Regulations.

Pour les utilisateurs av Canada

Cet appareil est conforme aux normes Classe A pour bruits radioélectriques, spé-
cifiées dans le Réglement sur le brouillage radioélectrique.
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NOTICE

1.2

NOTICE

NOTICE

INFO

1.3

Life support applications

The products described in this manual are not designed for use in life support appli-
ances or devices and systems where malfunction of these products can reasonably be
expected to result in personal injury.

Mikrotron customers using or selling these products for use in such applications do

so at their own risk and agree to fully indemnify Mikrotron for any damages res-
ulting from such improper use or sale.

Warranty and non-warranty clause

Warranty is described in §8 of our General Terms and Conditions which can be
downloaded on the Mikrotron web page (www.mikrotron.de/en/terms.html).

In addition, take the following non-warranty clauses into account.

The camera does not contain serviceable parts. Do not open the body of the cam-
era. If the camera has been opened, the warranty will be void.

The camera has to be used with a supply voltage according to the camera’s spe-
cification. Connecting a lower or higher supply voltage, AC voltage, reversal polar-
ity or using wrong pins of the power connector may damage the camera. Doing so
will void warranty.

Our warranty does not protect against accidental damage, loss, or acts of nature.

Mikrotron cannot be held responsible for the loss of data. We recommend a backup
plan.

Support

1. In case of support or a warranty claim, make a note of the camera type and its
serial number (S/N). You find all necessary information on the identification
plate of the camera.

2. Contact us in one of the following ways:

© Contact us via email: support@mikrotron.de. Our support team will guide
you through the process.

© Or visit our support website
www.mikrotron.de/en/services/support.html

and fill out the form. You will receive an automatic reply from our ticket sys-
tfem.
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2.1

2.2

NOTICE

INFO

2.3

INFO

Introduction

Intended use

The camera EoSens® 3CL belongs to the product class of so-called high-speed
machine vision (MV) cameras that are integrated into test or measurement systems.

High-speed MV cameras are designed to capture images with high frame rate for
various purposes in an industrial or scientific environment to deliver image data for
further analysis. The images are transmitted fo a frame grabber on a connected com-
puter where they can be evaluated with the help of a software.

Other uses

Any other use is regarded as unintended use and leads to the loss of guarantee and
liabilities. Contact the manufacturer for other uses.

These products are designed for industrial applications only. The cameras are not
designed for life support systems where malfunction of the products might result in
any risk of personal harm or injury.

Scope of delivery

The following components are part of delivery. Before installing the camera, check if
the delivery is complete:

e Camera as ordered
e F-mount or C-mount lens adapter as ordered
e USB storage device with

o VCAM2 software

° GenlCam XML file

° Product documentation

Check if the delivery is complete before installing the camera.

The firmware can be updated remotely via a special updating software. For firmware
updates, inform Mikrotron via email: info@mikrotron.de.

Optional accessories

Lenses

Only lenses for industrial purpose are suitable. To find lenses or other accessories,
visit www.mikrotron.de/en.

Cable
e KKRDCLSRxx: Cameralink cables with lengths from 0.5 to 8 m are available.
If the cable length exceeds 8m, high-quality cables are required.

In order to use Full camera link, two cables for each camera are needed.
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Power supply
o NTCAM13xx: The 12V/2.5A power supply is available with 5 or 10 m cable.

o NTCAM13xxSTR with strobe connector: The 12V /2.5 A power supply with
strobe connector is available with 5 or 10 m cable.

Adapter
e F-mount adapter

e C-mount adapter

24 System requirements

The PC or image processing system that is connected with the camera must be
equipped with:
* Animage processing system, e.g. PC and operating system according to the
requirements of the frame grabber
o Afully installed frame grabber with the most recent device driver and software

e A Cameralink cable (one cable for BASE mode or two cables for operating in
FULL mode)

e An external power supply providing an output voltage between 8 and 24 V and

a current of at least 2 A (e.g. NTCAM13xx or NTCAM13xx10)

2 Introduction



3.1

3.2

The camera

Camera description

The CMOS 3.0 Megapixel Cameralink cameras offer a high photo sensitivity and
therefore make inspection in low light conditions possible. Both BASE and FULL mode
cameras are available as monochrome and color version.

Mikrotron Cameralink cameras comply with the Cameralink standard. The camera
link standard defines the following items:

 Three configuration types BASE, MEDIUM and FULL with different data transfer
speeds

» The transfer protocol which is used by the frame grabber to communicate with
the camera.

For detailed information about the Cameralink standard, refer to the AIA web page:
www.visiononline.org.

The color and monochrome cameras are supplied with the following features:

e 3D image smoothing

e Auto exposure

e Firmware updates on site possible
e FPN correction

* Multiple pixel exposure

e Testimage

Bayer filter

The sensor of the EoSens color cameras is supplied with a Bayer color filter. In order
to get the color information, the imaging software has to decode the information of
each pixel into red, green, and blue (RGB) by using the values of its neighboring
pixels. Each red, green and blue filter element covers exactly one pixel on the sensor.
A matrix of 2 x 2 filter elements builds a filter element matrix. A Bayer pattern image
therefore must have an even number of pixels and an even number of lines. The
ordering of the RGB pixels for each sensor is provided in the section on technical
data.

UV / IR cut filter

In addition, color cameras are equipped with an UV / IR cut filter. Light with
wavelengths between 370 nm and 670 nm will be transmitted. As CMOS sensors are
susceptible to UV and IR rays outside the visible spectrum, UV / IR filter avoid blurred
images and therefore improve color images.

Operating temperature

Despite of its high performance, the fanless 3CL camera is compact and works
silently. If the camera is mounted on mechanical parts, the heat generated during
operation will be dissipated by the cooling fins at the rear of the camera and the
mechanical parts.

3 The camera
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\N(@JI (@53l The camera body temperature must not exceed the values specified in the technical
data (see "Technical data" on page 18).

In case of overheating, the camera will automatically be switched off and the com-
munication between camera and PC will be interrupted.

INFO Durability of the camera will be reduced when being operated in an environment
that is constantly exceeding the maximum permissible operating temperature. In this
case, take additional cooling measures as described below.

\N\(@1][6/=lll The camera is not intended for use on an isolated mounting plate or in a closed

housing because the temperature of the camera will rise continuously.

3.3 Additional cooling

INFO If the camera is e.g. mounted on a sturdy aluminum structure, not only cooling is
ensured but also a stable optical path. In addition, vibrations will be minimized
within the entire system.

If the ambient temperature is constantly exceeding 40 °C, additional cooling is recom-
mended. This can be achieved by
e Air- or water-cooling system

* Air-conditioned housings

34 Interfaces of the camera

At the rear of the camera, two CL sockets are provided. If only BASE is connected with
the frame grabber, a maximal data transfer speed of 255 MB/s can be reached. If
the connectors BASE and FULL are connected via two cables with the frame grabber,
the data transfer speed amounts to 680 MB/s.

7
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Fig.: 3-1: Interfaces of the camera EoSens® 3CL
1 FULL interface 2 BASE interface
3 LED 4 6-pin Hirose socket
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This connection allows a standardized real-time communication between frame grab-
ber and camera via the standardized Cameralink machine vision protocol.

The 6-pin Hirose connector is used to connect an external power supply.

3.5 Status LED

The multi-color status LED indicates camera and CL connection states.

LED State Indication

OFF No power

Solid orange System is booting

Fast flash alternate Connection detection in progress, PoC active
green/orange

Slow flash alternate Device incompatible, PoC active

red/green

Solid green Device connected but no data being transferred
Slow pulse orange Device connected, waiting for event (e.g. trigger)
Fast flash green Device connected, data being transferred

Fast flash red System error

3 The camera 12



4 First steps

4.1 Connecting power and 1/0 signals

The power connector of DC power supply must be connected to the 6-pin Hirose
plug (HRTOA-7P-6S).

Fig.: 4-1: Power connector pinning

\[OJ) [/ If it is connected with another 12 - 24 V/2A power supply, take the pinning of the

connector into account.

Pin  Signal Pin  Signal
5 GND 6 GND

INFO Before applying power, verify the polarity of the leads (+/-) and whether the applied
voltage is correct.

Pin 3 of the 6-pin connector provides a strobe signal (STRByj7) which is high during
exposure.

Internally, the STRB signal of pin 3 (STRB| 1) is connected with an optocoupler.

4 First steps 13



SMOG—414 |
FUO125ASFLIT
ft 1+
LFERRIT120/100
— 10 wee .g_l | ]
2 }\\[}n LFERRIT120,/100

CHGND
AEY

IHHOPLSERL

STRB_QUT

03

§

GND I0GND

Fig.: 4-2: Optocoupler

N[@11[0/=ll The camera must be used with a supply voltage according to the camera spe-
cification. Connecting a lower or higher supply voltage, AC voltage, reversal polar-

ity or using wrong pins of the power connector may damage the camera. If doing
so, the warranty will expire immediately.

4.2 Connecting camera and image processing system

INFO Before you start, make sure that all components of the camera-host chain, i.e. cam-
era, connectors, cables, and frame grabber as well as the software are Cameralink-
compliant.

4 First steps



NOTICE

4.3

NOTICE

Fig.: 4-3: Connecting camera and image processing system

1. Switch off the image processing system (1).

2. Connect the BASE connector of the camera (4) with the BASE connector of the
frame grabber (2).

3. For FULL CL, connect the FULL connector of the camera (4) with the FULL con-
nector of the frame grabber (2).

Do not connect a FULL connector with a BASE connector. Otherwise com-

munication between camera and frame grabber cannot be established.

4. Connect the external power supply with the Hirose connector (6) of the camera
(4).
. To connect a STROBE 1 (SYNC), take the pinning into account.

Unscrew the dust protection cover of the camera.

Mount the lens (5).

5
6
7
8. Connect the power supply with the main supply.
9. Switch on the image processing system (1).

0

Check the LED of the camera to verify that the camera is ready for use.

Camera settings and profiles

The 3CL camera provides several registers. The content of a complete camera
register set is called a profile. All values in a register are given in hexadecimal nota-
tion (e.g.: Oxff = 255). The non-volatile memory provides space for 17 profiles:

e One power-up profile
 Eight user profiles
e FEight factory profiles

The camera does not have to be configured via the serial link to start operation as

the power-up profile will deliver all values to bring the camera into a defined oper-
ation mode.

In addition, there is one camera profile in the volatile part of the memory. If the cam-
era is powered-up, the power-up profile, which is permanently stored in the non-volat-
ile memory of the camera, will be loaded into the volatile camera profile.

Any change of a specific register via the serial interface is immediately processed and
written into the camera profile. lts content will be lost as soon as power is switched

off.

If you want to keep your changes, they have to be stored into one of the profiles of the
non-volatile memory.

Video data Image

width Resolution frequency Pixel clock

Profile [MB/s] [Pixel] [fps] Mode [MHzZ]

c 593 1280x1024 452 8x8 80

The eight user profiles are predefined with the following values:

4 First steps
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Video

data Image Pixel
Profile  width Resolution frequency clock
[MB/s] [pixel] [fps] ig. [MHz]
0 273 200x200 FULL 75
1 400 320x240 FULL 75
2 460 640x480 8x8 FULL 80
5 593 1280x1024 8x8 FULL 80
4 630 1696x1710 FULL 80
5 557 640x480 FULL 75
6 687 1280x1024 524 10x8 FULL 75
7 710 1680x1710 10x8 FULL 75

All values can be changed by using a load/write command.

In contrary to the user profiles, the eight factory profiles cannot be changed. They
deliver preset settings as described below and can be loaded with a read command.

Video

data Image fre-
Profile  width Resolution guency

[MB/s] [pixel] [fps]
0 273 200x200 FULL 75
1 400 320x240 FULL 75
2 460 640x480 8x8 FULL 80
3 593 1280x1024 8x8 FULL 80
4 630 1696x1710 FULL 80
5 557 640x480 FULL 75
6 687 1280x1024 524 10x8 FULL 75
7 710 1680x1710 10x8 FULL 75

4.4 Changing the pixel clock

If for example fiber repeaters are used, the cameras pixel clock will have to be
decreased or set to a specific value. Otherwise it might not work properly. In order to
change the pixel clock, the camera’s power-up profile has to be adjusted.

Preparation

1. Download and install the 64 bit version of the MC Control Tool from the website
https://mikrotron.de/en/services/downloads.html

2. Close the Director2 application if running and make sure the camera is correctly
connected.

3. Changing the pixel clock with the software

4 First steps 16
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Start the MC Control Tool and connect the camera (software).

Click the MISC tab and select “factory profile 7" from the “Load profile” selec-
tion.

Click “Load”.
7. Afterthe profile is loaded, click the Image Control tab.

Changing the pixel clock

(@11 [zl After loading the factory profile, do not change other settings than the ones

described below.

1. Switch the tab mode to 10 x 8.

Select the pixel clock.

Click the MISC tab.

Select the “power up profile” from the “Save actual profile” selection.

Click “Save”. The camera will now start with the selected pixel clock.
Close the MC Control Tool.

S

4.5 Cleaning sensor and lens

Unplug the camera before you clean any parts!
Never open the housing when cleaning the window of the sensor. If the camera has
been opened, the warranty will be void.

1. Ifthere are coarse particles on the lens or the window of the sensor, use a
vacuum cleaner to remove them before cleaning to prevent scratches.

2. Clean the window of the sensor and the lens with a dry and soft lens-cleaning fis-
sue.

N\@)][6/3 Do not use tools that may harm the sensor or lens.

4 First steps 17



5

5.1

Technical data

Camera specifications

Resolution

3.0 Megapixel

Active pixels

1,696 x 1,710 px

Frame rate (8 bit)

max. 285 fps

Sensor OnSemi LUPA3000
Sensor type CMOS global shutter
Pixel depth 8 bit

Pixel size 8x8um

Active area (sensor
format)

13.57 x 13.68 px

Light sensitivity 3.81 V/lux*s @ 550 nm (1,200 / 1,000 ASA)
Shutter speed Tus—1s

Shutter time (steps) 1 us

Dynamic range 60 dB

Max. Jitter +4ns

Max. Trigger fre- 300 kHz

quency

Quantum efficiency | 37% @ 680 nm

Full well charge 27,000 e

Interfaces e Cameralink

e Full mode: 8x8

e Extended mode: 10x 8

e Frequency: 85 MHz

¢ Data rate max: 786 MByte/s

e Cable length max: 8 m
Adapter C-/F-mount
Dimensions [mm] e 63 x63x38 (without lens adapter)
(WxHxL) . 63x63x41.3 (C-mount)

e 80x80x69.8 (F-mount)
Weight [kg] 0.30
Cooling Fanless

Power supply

8-24VDC @ 5W (Power adapter supplied)

5 Technical data
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Operating tem- +5°C ... +50°C
perature (camera

body)

Shock resistance 70g

Vibration resistance | 7 grms

Compliance

Cameralink 2.0

Sensor specifications

Sensor type

CMOS, monochrome or RGB (Bayer Filter)

Image sensor size

13.57x13.68 mm

Resolution 1696 x 1710 px

Pixel depth 8 bit

Pixel size 8 x8um

Active area 13,57 x 13,68 mm

ROI min. 8

Fill factor 36 %

Light sensitivity 1270V.m?/W.s @ 600 nm with microlens

Dynamic range up to

up to 80 dB with multiple slope

Full well charge

27000 e~

Bayer filter pattern

BayerGB8

Because the pattern must always start at the same field with
a color camera only even height and even offset-y is pos-
sible. The camera will automatically round down if odd val-
ues are entered. Also bear in mind when using the invert
readout function the pattern must be inverted too.

Connector pinning

Cameralink connector

ol &=l

Fig.: 5-1: Cameralink connector, MDR-26
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5.3.2

Pin

p—

NV 00 N O 0 AN

10
11
12
13

Table: 5-1: Base Cameralink pinning

Pin

NV 00 N O 0 AN —

[ —
— O

12
13

Table: 5-2: Full Cameralink pinning

Signal

GND
XO-

X2-
XCLK-
Xx3-
SERTC+
SERTFG-
CC1-
CC2+
CC3-
CC4+
GND

Signal

GND
YO-
Y1-
Y2-
YCLK-
Y3-

100 Q Term.

Z0-
Z1-
72-
ZCLK-
Z3-
GND

Power connector

Pin
14
15
16
17
18
19
20
21

22
23
24
25
26

Pin

14
15
16
17
18
19
20
21
22
23
24
25
26

Signal
GND
X0+
X1+
X2+
XCLK+
X3+
SERTC-
SERTFG+
CCl+
CC2-
CC3+
CC4-
GND

Signal
GND
YO+
Y1+
Y2+
YCLK+
Y3+
100 Q Term
70+
Z1+
72+
ZCLK+
73+
GND

Before applying power to the camera we strongly recommend to verify the used pins
of the power connector, the polarity (+/-) of the leads and the supply voltage.

5 Technical data
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NOTICE

The camera must be used with a supply voltage according to the camera spe-
cification. Connecting a lower or higher supply voltage, AC voltage, reversal polar-
ity or using wrong pins of the power connector may damage the camera. If doing
so, the warranty will expire immediately.

[

Fig.: 5-2: Power connector

Pin Signal Voltage level
1 Vee 8-24VDC
2 Vee 8-24VDC
3 STROBE T LVTTL 3.3V
4 DGND!

5 GND

6 GND

Table: 5-3: Power connector pinning

]DGND“' digital GND for STRB signal

5 Technical data
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54 Sensor defect specifications
Parameter Description Limit
BrightPix Number of bright pixels allowed in the full window size  max. 25 bright pixels

of 1696 x 1710 pixels.

A bright pixel is defined as a pixel that has a 25%
higher response than the median response of the dark
image.

allowed; bright pixel
defects are stored in a
global defect map

Mid Defect Pixel

Number of mid pixels defects allowed in the full win-
dow size of 1696 x 1710 pixels.

A mid defect pixel is defined as a pixel that has a +/-
25% response from the median response of the gray
image.

mid pixel defects are
stored in a global defect
map

Dark Defects

Number of dark defects allowed in the full window size
of 1696 x 1710 pixels.

A dark defect pixel is defined as a pixel that has a 25%
response lower than the median response of the sat-
urated image.

dark defects are stored in
a global defect map

Total Defects

The total number of defect count from the global
defect map.

Less than 50 total defect
pixels allowed in the full
active

window

Defective Column

Number of bad columns in the full window size of
1696 x 1710 pixels derived from a half scale image.
A bad column is defined as a column that has a
response of more than 5% deviation from the median
of the surrounding 20 columns.

Zero defective
columns allowed

Defective Row

Number of bad rows in the full window size of 1696 x
1710 pixels derived from a half scale image.

A bad row is defined as a row that has a response of
more than 5% deviation from the median of the sur-
rounding 20 rows.

Zero defective rows
allowed

Cluster

Number of clusters allowed in the full window size of
1696 x 1710 pixels.

A cluster is defined as a group of pixels greater than 4
neighboring defect pixels (top, bottom or side; not
diagonal). Clusters that exceed a maximum of 4
defect pixels are not allowed.

Zero clusters allowed

Test conditions:

All calculations are performed on the full pixel array of the chip.
The lllumination source is a RGB light source and F number=5.4
Integration time for all types of images: 7.8 ms.

5.5

Camera dimensions

All dimensions in Millimeters.
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5.6 Timing diagrams

5.6.1 Free run with electronic shutter

In this mode, the frame rate and exposure time are controlled by the camera. At the
strobe output (power connector) is a high signal while the camera exposes a picture.

frameperiod ,

N k_shut N
Strobe \ + +

FvaL / \ —i\—
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5.6.2 External sync with internal timer

In this mode, the frame rate is controlled by the frame grabber while the exposure
time is controlled by the camera.

" trarepariod N
M b_min = b_ouk N

[0 o \ o '
W k_shut N

wo T\ L
- \ j t

5.6.3 Pulse width mode

In this mode, the frame rate and exposure time are controlled by the frame grabber
with the CC1 (Cameralink) camera input. The time t min (defines the frame rate)
must not be smaller than t out (output time for one frame).

frameperiod

E_min =t _ouk
k_shut N

3
L

R

cel —\_ jg i

Strobe —\—/ ! /

b_ouk |

‘“1.\[-_\_\__

FiaL J \
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5.7 Speciral response

1100

5.7.1 Monochrome and color with UV/IR Cut Filter
0,25
—Mono
—Red
02 ~——Greent
— Green2
/\/\/\ — Blue
/.V/\/‘/ \/\\
AN
0 \-\’_\
400 500 600 700 800 1000
Fig.: 5-3: Quantum Efficiency mono and color with UV/IR Cut Filter
5.7.2 Monochrome and color without UV/IR Cut Filter
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Fig.: 5-4: Quantum Efficiency mono and color without UV/IR Cut Filter
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6

Appendix

The following page contains the Declaration(s) of Conformity.
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MIKROTRON

High-Speed Vision Solutions

EU Declaration of Conformity
EU-Konformitatserklarung

Mikrotron GmbH Phone: +49 (0)89 72634200
Landshuter Str.20-22 Fax: +49 (0)89 726342-99
D-85716 Unterschleissheim Mail to: info@mikrotron.de

www.mikrotron.de

We herewith declare under our sole responsibility that the products mentioned below:
Hiermit erklaren wir in alleiniger Verantwortung, dass die folgenden Produkte:

Product type: 3MP Full Camera Link Camera

Produkt: 3MP Full Camera Link Kamera

Models: CAMMC3010, CAMMC3011, and all variants
Modelle: CAMMC3010, CAMMC3011 und alle Varianten

are in conformity with the following EU directives: / den folgenden EU-Richtlinien entsprechen:

Title / Titel

EU Directive / -Richtlinie

RoHS Directive on the Restriction of the Use of Certain Hazardous
Substances in Electrical and Electronic Equipment

RoHS-Richtlinie zur Beschrankung der Verwendung bestimmter
gefahrlicher Stoffe in Elektro- und Elektronikgeraten

2011/65/EU

Approximation of the laws of the Member States relating to
electromagnetic compatibility and repealing Directive 89/336/EEC

Angleichung der Rechtsvorschriften der Mitgliedstaaten tber die
elektromagnetische Vertraglichkeit und zur Aufhebung der Richtlinie
89/336/EWG

2014/30/EU

In order to testify the presumption of conformity the following standards were consulted:

Die Konformitatsvermutung wurde nach folgenden Standards liberpriift:

Title / Titel

EU Standard / -Norm

Information technology equipment - Immunity characteristics - Limits and
methods of measurement

Einrichtungen der Informationstechnik — Storfestigkeitseigenschaften -
Grenzwerte und Prifverfahren

EN55024:2011-09

Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement
techniques - Power frequency magnetic field immunity test

Elektromagnetische Vertraglichkeit (EMV) - Teil 4-8: Prif- und
Messverfahren - Prifung der Storfestigkeit gegen Magnetfelder mit
energietechnischen Frequenzen

EN 61000-4-8:2009

Information technology equipment - Radio disturbance characteristics -
Limits and methods of measurement

Einrichtungen der Informationstechnik — Funkstoreigenschaften -
Grenzwerte und Messverfahren

EN55022:2011-12

e Digital unterschrieben von
Ch rIStIan Christian Pilzer
H Datum: 2018.09.10
P||Zer 14:59:57 +02'00'

CEO Mikrotron GmbH



A BRAND OF SVS-VISTEK

MIKROTRON

High-Speed Vision Solutions

SVS-Vistek GmbH
Ferdinand-Porsche-Str. 3
82205 Gilching

Phone: +49 8105 3987-60
https://www.svs-vistek.com

info@svs-vistek.com

© 09-2022

This document and the product(s) described are subject to change without further notice.
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