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1. Read Before Use

® This camera instruction document contains the basic information, product features,
function introduction and maintenance of the camera. It is an internal document and
published content of TUCSEN, which can make it easier for users to use TUCSEN

cameras.

® This document is published only for the above purposes and does not constitute a

license, transfer or any other right of the owner.
® All risks and consequences of using this document remain with the user.

® This document may contain technical errors or typographical errors, and there is

no guarantee that such technical or textual errors will cause any damage.

® TUCSEN does not promise to update or maintain the information contained in the

current document.

® All brands and product names appearing in the documentation are trademarks or

registered trademarks of their respective owners.

® TUCSEN reserves all rights to the copyright of the document.
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2. Cautions

Operation and Usage

* Do not drop it. Disassemble, repair or replace the internal components
by yourself. Otherwise, camera components may be damaged or
electric shock may be caused.

* If liquids such as water, beverages or chemicals enter the equipment,

Note please stop using and contact the nearest dealer or manufacturer for
technical assistance.

* Do not touch the device with wet hands, otherwise electric shock may
occur.

* Don'tlet children touch the device without supervision.

* Ensure that the camera temperature is within the specified temperature

range. Otherwise, the equipment may be damaged due to extreme

temperature.

Installation and Maintenance

* Please do not install it in a dusty place or near the air conditioner or
heater to reduce the risk of camera damage.

* Avoid installation and operation in extreme environments with vibration,
high temperature, humidity, dust, strong magnetic field,
explosive/corrosive gas or gas.

Note * Do not apply excessive vibration and impact to the equipment. This
may damage the equipment.

* Avoid direct exposure to high intensity light sources. This may damage
the image sensor.

* Do not install equipment under unstable lighting conditions. Serious
lighting changes will affect the quality of the image produced by the
device.

* Do not use solvents or thinners to clean the equipment surface, as this

will damage the housing surface.
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Power Supply

Note

Please use the original power adapter of the camera. Using an
unmatched power adapter will damage the camera.

If the voltage applied to the camera is greater than or less than the
nominal voltage of the camera, the camera may be damaged or not
working properly.

Refer to the specification table for the nominal voltage of the camera.
Before connecting the power cord to the camera, make sure the power

is turned off. Otherwise, the camera may be damaged.

3. Packing List

Iltem Name Specification / Model Quantity Pictures
sCMOS Camera Dhyana 2100 1 x .
Adapter Ring F mount adapter ring 1 x e
Power Adapter 24V/6.67A 1 x '
Software and driver
USB Flash Drive 1 x ~
included N

CoaXPress
Frame Grabber

(Optional)

Euresys / KAYA 1 x

Email: support@tucsen.com
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CoaXPress
3m 4x
Cable
External trigger
HR10A-7P-4P 1x
Cable

4. Product Specifications

4.1 Camera Introduction

The Dyhana 2100 is an ideal combination of high speed and high resolution. It not
only has a speed of 450 frames/second at 21 million full resolution, but also has
designed a high-speed binning mode especially for weak light applications, with
higher sensitivity and dynamic range, and a speed of 1725 frames/second @ 5 MP. It
is suitable for semiconductor/wafer detection, high-speed aerial photography, flat

panel detection (FPD) and other imaging applications.

4.2 Main Features

® High speed and high resolution: 450 fps @ 21 MP has the ability to observe the
details of samples under high-speed movement

High speed binning mode: speed up to 1725 fps @ 5 MP

High sensitivity: 63% @ 520nm

Global shutter mode: no artifacts and distortion in high-speed images

High dynamic range: 68.8 dB

Deep TEC cooling suppresses dark noise: the cooling depth exceeds 30 C

Advanced air cooling water cooling mode: reduce dark current noise and vibration,
which is conducive to stable operation of the instrument system

® CXP12 x4/x8 high-speed interface

® GenlCAmMTM compliant

® Conforming to the CoaXPress standard, it supports the mainstream frame
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grabber on the market
Support ROI
Support Binning
Flat field correction
Dark field correction

Support test image output

Camera temperature monitoring

4.3 Parameter Specifications

Parameters Properties
Camera Model Dhyana 2100
Sensor Type Front-illuminated CMOS
Shutter Type Global shutter
Color/Mono Mono
Effective Area 23.04 mm x 18.43 mm
Resolution 5120 (H) x 4096 (V)
Pixel Size four point five yum x 4.5 um
Quantum Efficiency 63% @ 520nm
28 ke- (12 bit Gain 0)
Full-well Capacity 16.5 ke- (12 bit Gain 2)
120 ke- (binned)
Dynamic Range 68.8 dB (12 bit Gain 2)
Erame Rate 450 fps @ 8 bit, 286 fps @ 10 bit, 250fps @ 12 bit(CXP12 x 8 );
225fps @ 8 bit, 143fps @ 10 bit, 143 fps @ 12 bit (CXP12 x 4);
Readout Noise 3.5e-@ 12 bit Gain3
Exposure Time fourpys~10s
DSNU two e-@12bit Gain3
PRNU 0.12%
Cooling Method Air cooling&water cooling
Max. Cooling 30 °‘C lower than ambient temperature
Dark Current 0.5 e - @ chip temperature - 10 C
Binning 2x2,4x4,8x8
ROI Support
Trigger Mode Hardware&Software
Outpgt Trigger Exposure start signal, readout end signal
Signal
External Trigger Hirose
Interface
Data Interface CXP12 (x4 / x8)
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Bit Depth 8 bit, 10 bit, 12 bit
Optical Interface M52/F-Mount/Customized
Power Supply DC24V/6A
Power <120 W
Consumption
Dimensions 95 mm x 95 mm x 140.5 mm
Weight <2kg
Software Samplepro
SDK C/C++/C#
Compatible Windows/Linux
Systems
Operating

Environment

Temperature 0~40°C, Humidity 10~85%

4.4 Spectral Response
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4.5 Mechanical Structure Specifications
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5. Installation

5.1 Camera Components and Functions

The interfaces and functions of the Dyhana 2100 camera are shown in Figure 5-1 and

Table 5-1 below.

5
3 3
I
4
Figure 5-1 Location of the Dhyana 2100 Camera Interface
Table 5-1 Functions of each interface of the Dyhana 2100 camera
No. Part Name Function
1 DC 24V Power
3 CXP12 x4/x8 Camera data transmission
4 Liquid In/Out Water cooling input/output
5 Indicator Light Indicates whether the camera is working

Note: When the camera is connected to the power supply, the indicator light is on and
the red light is flashing; When the software is turned on and the camera works
normally, the color of the indicator light changes from red flashing to green orange

flashing.

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 8
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Control
1:Trigger IN, 2:GND
3:GND, 4:Trigger OUT1
5:Trigger OUTZ, 6:NC
(HR10A-7R-6PB)

Power

3] 1. 2:+24VDC,

3+ 4:GND
(XS9-4B)

Figure 5-1 Power and trigger pin definitions

(1) The trigger level is 3.3V and must not exceed 5V;
(2) The trigger level is judged to be high when it is higher than 2.6V, low when the
trigger level is lower than 0.6V, and indeterminate from 0.6 to 2.5V, with possible

erroneous trigger states.

5.2 Camera Installation

(1 Dhyana 2100

Power Adaptor

@ L|9999

3 (3) CXP Data Cable
DC 24V/6.67A

1
@oog -
1

¥

Frame Grabber
Computer
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Fig. 5-2 Connection Diagram of Dyhana 2100

1. Power Connection: Use the factory matched 24V/6.67A power supply;

2. Water Cooling System Connection (if the camera is in air cooling mode, please
omit this step): Use the recommended matching water circulation system to
connect the two water circuit ports of the camera, turn on the water circulation for
heat dissipation and ensure that the water circuit is smooth without water leakage,
and the recommended water temperature is 25°C and 20°C;

3. Installation of Frame Grabber Driver: It supports KAYA and Euresys frame
grabbers. The computer installs the frame grabber (it is recommended to install it
in PCIE 3.0 x16 slot) and the driver matching the frame grabber. See Section 5.3
for details:

KAYA _Vision_ Point_ Setup_ 2020.3_ Windows_ 64 (only Win10 is supported)
KAYA _Vision_ Point_ Setup_ 2020.3 Ubuntu_ 18.04_ x64.tar (Linux)
egrabber-win10-x86_ 64-12.8.1.54 (Euresys burning firmware is 1-Camera)
egrabber-win7-x86_ 64-14.0.1.170 (Euresys burning firmware is 1-Camera)

4. CXP-12 Connection: Use the factory matched CXP-12 cables to connect the
camera and the frame grabber, connect 4 cables with a single frame grabber, and
connect 8 cables with a dual frame grabber, as shown in the figure below. After
each frame grabber is connected, lock the connection port of each cable.

CXP 1-1/2-1<—>CH1/A
CXP1-2/2-2<—>CH2/B
CXP 1-3/2-3<—>CH3/C
CXP 1-4/2-4<—>CH4 /D

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 10
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Euresys Frame Grabber

» Power on the camera, and open the SamplePro software after the camera is
started; If water cooling is used alone, the water circulation system must be
started and operated normally before the camera is started to avoid overheating;

> Note:

(1) When connecting 4 CXP cables to each frame grabber, the line sequence
shall be continuous and one-to-one corresponding;
(2) Steps for switching firmware mode of Euresys frame grabber: Open the

Coaxlink Firmware Manager in the drive installation directory ->select firmware ->write

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 11
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successfully ->turn off the computer ->turn on the computer ->firmware of the frame
grabber takes effect;
Firmware takes effect when the computer is powered off and then turned on

instead of restarting the computer.

[E Euresys Coaxlink Firrmware Manager = O >

< =

Coaxlink Quad CXP-12 (1-camera) -
KQQ02203 (revision 338) E«

&4
Details
A
Product code PC3603-4 .
Serial number KER02203 L »
Part number 00006159-58 LN

Firmware variant 1 [1-camers)

Firmware revigion 338

Firmware checksum 4eh3261 63346361917 52487 f3536h 04917 el0est
Firmware status OK

Install firmware variant "2-camera" revision 338

Install firmware variant "4-camera" revision 338

Install firmware variant "1-camera, line-scan” revision 338

5.3 Frame Grabber Installation

Turn off the computer and open the cover of the computer, as shown in the following
figure. Select a PCle slot with a transmission bandwidth greater than 850MB/s to
insert the frame grabber. Secure with screws before restarting the computer.

Note: If there is a compatibility problem with the frame grabber, please confirm
whether the firmware of the frame grabber is the latest version, and timely upgrade

the firmware of the frame grabber.

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 12
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PCI CPUO
PCle3x16 CPUO
PCle2x8 CPUO

PCle3x16 CPU1

PCle3x16 CPU1

PCle3x16 CPUO

PCle3x8 CPUO

Figure 5-3 Computer motherboard diagram

Table 5-2 Maximum Transmission Rate Corresponding to Different PCle Slots

PCle x1 x4 x8 x16

1.0 250MB/s 1GB/s 2GB/s 4GB/s

2.0 500MB/s 2GB/s 4GB/s 8GB/s

3.0 985MB/s | 3.9GB/s | 7.8GB/s | 15.7GB/s

5.4 Driver Installation
1. Kaya Frame Grabber Driver Installation

Note: Kaya frame grabber only supports Win10 (x64) in Windows
1.1 Double click the KAYA frame grabber driver to start the installation

5 KAYA Vision Point Setup 2020.3 Windows_64.exe

1.2 Click "Next" to install the next step

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826
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B Setup - KAYA Instruments Vision Point £ it

Welcome to the KAYA
Instruments Vision Point Setup
Wizard

This will install KAYA Instruments Vision Point version
5.4.0.7320 on your computer,

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

1.3 Select the installation location of the drive, press the default configuration, and

click "Next
i3 Setup - KAYA Instruments Vision Point —

Select Destination Location
Where should KAYA Instruments Vision Point be installed?

Setup will install KAYA Instruments Vision Point into the following folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.,

C:\Program Files\KAYA Instrumen Browse...

At least 299. 2 MB of free disk space is required.

1.4 Continue to click "Next" according to the operation prompt

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 14
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i) Setup - KAYA Instruments Vision Point —

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue.

|Full installation P

Vision Point SDK
Virtual COM port for serial communication

Current selection requires at least 299, 2 MB of disk space.

1.5 Continue "Next

i5 Setup - KAYA Instruments Vision Point —

Select Start Menu Folder
Where should Setup place the program's shortcuts?

J Setup will create the program's shortcuts in the following Start Menu folder,
[~ ]

To continue, dick Mext. If you would like to select a different folder, dick Browse.

| AYA Instrumen Browse...

1.6 Click "Install" to upgrade

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 15
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i5) Setup - KAYA Instruments Vision Point —
Ready to Install

Setup is now ready to beqin installing KAYA Instruments Vision Point on your
computer,

Click Install to continue with the installation, or dick Badk if you want to review or
change any settings.

Destination location:
C:\Program Files'KAY A Instruments

Setup type:
Full installation

Selected components:
Vision Point SDK
Virtual COM port for serial communication

Start Menu folder:
KAYA Instruments

< Back Install Cancel

1.7 Click "Install" to continue the installation after upgrading

BEEIRTEEAS y |
BB EE R R B3 W S Installing @

Flease wait while Setup installs KAYA Instruments Vision Point on your computer,

SRR R E R e - R IREATENTS
Rl e g

Extracting files...

B, FRECT—EF" -

@ [ TN -] | B
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1.8 Click "Finish" to proceed to the next step

IEFER R R RS

5

ETHEAN, E TR T AR AE

EEhE FraE s
W/ EAYA Instruments L... BESEH

< t—25(8 B

1.9 Choose to restart the computer immediately, and click "Finish" to restart the

computer to complete the installation.

i5 Setup - KAYA Instruments Vision Point —

Vision Point Setup Wizard

now?

(®)ifes, restart the computer nawi

() Mo, T wil restart the computer later

Completing the KAYA Instruments

To complete the installation of KAYA Instruments Vision Point,
Setup must restart your computer. Waould you like to restart

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826
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2. Euresys Frame Grabber Driver Installation

Note: Euresys frame grabber supports Win7/Win10 systems in Windows
(& egrabber-win10-x86 64-14.0.1.170.exe
& egrabber-win-x86 64-14.0.1.170.exe

2.1 Taking the installation under Win10 as an example, double-click the corresponding
driver to start the installation, and click "Next" to proceed to the next step

[E Euresys eGrabber =

Destination Felder for Files
Please select the destination folder where the package should extract the
files to:

Please select the destination folder:

C\Program FiIes\Euresys\eGrabber‘i Browse

MNext = Cancel

2.2 Wait for the installation to complete

[E Euresys eGrabber *

Unpacking Files
Please wait while the package files are being extracted onto your
computer...

Extracting flare,s...

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 18
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2.3 Click OK after installation

Euresys eGrabber *

o Euresys eGrabber 14.0.1.170 was successfully installed.

Press OK to exit.

5.5 Software Installation

The Samplepro software comes with the USB flash drive, which can be directly

decompressed for use.

Note:

1. When the Samplepro software is started for the first time, run it as the
administrator, and then double-click the software directly;

2. Opening the frame grabber software and Samplepro software at the same time will
cause the software to fail to recognize the camera;

3. The orange light is always on when the camera works normally. If the startup
software NO Camera appears, please check whether the connection sequence
between the camera and the frame grabber matches, or restart the computer and
reinstall the frame grabber driver. (KAYA frame grabber is not compatible with

Win7 system of some computers).

5.6 Connecting the Water Cooler
Please carefully read the official operating instructions of the water cooler before

connecting it.

Note:

1. Selection of Cooling Water

It is recommended to use pure water. If the working environment of the water cooler is
below zero temperature, please use antifreeze.

2. Cooling Water Temperature

It is recommended to set the water temperature in the cooling water circulator at 20°C,

and the temperature difference between the ambient temperature and the water

Email: support@tucsen.com TEL: +86-591-28055080-818 Fax: +86-591-28055080-826 Page 19
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temperature should not exceed 5°C.

3+ Environment

Under improper environmental conditions, condensation water may appear in the

water valve and water pipe, which may damage the equipment. To ensure the normal

operation of the equipment, the temperature difference between ambient temperature

and water temperature can refer to the appendix of this section.

4, Use the Cooling Water Circulator correctly (refer to the instruction manual of the
cooling water circulator)

5. Installing Water Cooling pipes

6. Camera Cooling Process

(D Before the camera runs, ensure that the cooling water circulator and the camera

water valve are installed correctly, and turn on the cooling water circulator,

Observe that there is no overflow and the water flow is smooth before running the

camera.

(2 Guaranteed water flow: 1L/min.

(3 When the camera is running, the cooling water circulator must not be turned off to

stop cooling.

Note: If the water flow cannot be guaranteed to be 1L/min due to water pipe aging,

please replace the water pipe in time.

7. Camera Off

(D Cut off the camera power, turn off the cooling water circulator and other related

equipment.

(2 Discharge the water in the cooling water circulator.

Attachment: The water temperature of the chiller shall be selected according to the
temperature and humidity of the actual environment. Please refer to the table of
condensation points corresponding to temperature and humidity, as shown below. The
recommended water temperature should be higher than the dewing temperature in
the table. If the ambient temperature is 25 C and the relative humidity is 70%, the
water temperature should not be lower than 19 C.
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Appendix:
# M Humidity /%
il 20% s | 1w | s | so% | Ton s | oo
‘lﬁ ' | | | | 1.8 3.5
| 6 | | | | 2.] 4.5
7 | | | | 1.9 3. 8] 5.5
| 8 | | | | 2.9| 1.8 6.5
K | | | 1.5|_ 3.8 5. 7| 7.4
| 10 | | | 2.6 4.8 6.7| 8.4
| 11 | | | 3.5 5. 7] 7.7| 9.4
12 i 1.5 &7 8.7 10.4
} 18 | i I 2.8 } 5. 1! 7.7 9 E’.I| 11.4
‘. 14 | 3.1| 6. 4| 8. 6| 10. 6| 12.4
15 | | L5 1.7| 7, 3.'| 9. 6| 11. 6| 13.4
| 16 | 2.4 5.6 8. 2| 10.5 12. 6| 14.4
17 | 3. 3 6.5 9. 2] 11.5, 13. 5| 15.3
| 18 | 4.9 7.4 10.1| 12.4) 14. 5] 16.3
‘ 19 1.0| 5, 1| 8. -'l| 11.1| 13. 4 16. -1| 18.3
i ..
| 20 1.9| 6.0 0. 3| 12. o_| 14. 4 16.4| 18.3
g“ 21 | 2.8.| 6. 9| 10.2| 13, 9'|. 15.3 17.4| 19.3
B 22 3. 6| % sl 11. 0| 13.9| 16. 3| 18. -1] 20.3
g‘ 23 | 4.5 .7 12. 0| 14. 8| 17. 2| 19.4| 21.3
i‘ 24 | 5. -'h| 9. el 12. 9.| 15. 3| 18. 2| 20. 3 22.3
C| 25 0.5 6.2 10. 5| 13.9| 16.7| 19.1 21.3 23.2
| 26 1.3 7.1 11. 4 14. 8| 17. 6| 20. 1| 22.3 24.2
| 27 2,1 s,o|_ 12. 9| 15.7| 15. 6 21.1 23:3 25. 2
‘ 28 3.0 8. 8| 13. 2 16. 6| 19, 5| 22.0 24.2 26.2
‘ 29 3.8 9.7 14. 0] 17.5 20.4| 23. 0| 25.2 27,2

Fig. 5-6 Dew Point Corresponding to Temperature and Humidity
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6. Software Instructions

6.1 Software Start Interface

Double click SamplePro to open the camera software. The software start
interface is shown in Figure 6-1. Wait until the loading is completed. The boot time
varies with different frame grabbers. (The startup time of Euresys frame grabber is
about 10s, and that of KAYA frame grabber is about 20s)

Figure 6-1 Software Start Interface

6.2 Window Composition

The main interface of SamplePro software consists of five parts: "Preview
Window", "Software Window", "Image Capture", "Camera Control" and "Image
Adjustment", as shown in Figure 6-2.

A Sampled

Figure 6-2 Window Composition
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Preview Window

The preview window displays the camera's real-time picture under the stream
module. The preview window supports real-time zooming. Users can zoom in or out of
the preview window by using the mouse wheel according to actual needs.

The lower left corner of the preview window will display the pixel gray value,
coordinates and image resolution of the mouse position in the real-time screen
according to the mouse, as shown in Figure 6-2-1.

Fig. 6-2-1 Information Display
Software Window

Software windows are common window minimization", " window
maximization, downward restore", and " * window close".

Image Capture

The image photography module is the basic shooting and recording function of
the camera. Users can select different image formats to capture pictures and
customize the duration of video recording according to their needs. By default, they
will be saved in the img folder under the software root directory.

Camera Control
The main functions of the camera are all expanded under this module, and users
can expand under the corresponding function modules according to the use needs.

Image Adjustment

In the image adjustment interface, the user can adjust the image gamma value
and contrast value according to the difference between the real-time preview effect
and the actual sample, and set the left and right color scales to achieve the desired
image effect, as shown in Figure 6-2-2.
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Default

Basic
Auto
Lewvell I ] u
Levelr | 4095 -
Gamma I 1.00

Contrast | 128
—

Figure 6-2-2 Image Adjustment Module

6.3 Image Capture
As shown in Figure 6-3, the image capture module supports the basic shooting
and recording functions of the camera.

Image

5433.1 MB/s
Capture 272.64 fps
Path: |C:'|,I_Isers'-p|:'|,Deskb:|p'|, | |

Image Mame: |TS [ RAW v TIF
Total Frames: |1 j

Record

Record

Figure 6-3 Image capture module

€ Capture: Click the button to take a picture;

€ Path: Grab the image and video saving path, click to customize the path;III

€4 Image Name: The name of the picture, which supports customization and the
default TS prefix;

€ Raw TIF: Select the image format, support RAW and TIF formats of the original

image, default TIF format, and support checking at the same time;
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& Total Frames: User-defined selection of the number of pictures taken, and 1

picture is saved by default;

*

Record: Start recording manually;

*

Stop Record: Stop recording manually;

€ 5433.1MB/s 272.64fps: Display camera real-time speed and frame rate.

6.4 Camera Control
The main functions of the camera are developed under this module, and the

camera plotting mode is controlled here, as shown in Figure 6-4.

Stop |4 Counter:6526
GeniCam
Device M Properties l Guru - |
Froperty Value

DeviceControl
ImageFormatControl
AequisitionControl
Anal ogControl
LUTContrel
DigitalTOControl
CoolContrel

DEC

PREU

TestControl
TransportLaverControl
UserSetControel

2 3 2 2 1 1 2 Y = R = R

Figure 6-4 Camera Control Module
€ Stop: When the camera is in stream mode, the preview window will plot in real
time; when the camera is in external trigger mode, it will plot according to the
trigger signal;

€ Live: The camera works normally and does not plot;
. 4

The larger the value is, the less frame loss will occur during image storage, and

. In the live state, you can set the memory allocation space to be applied.

the software will run slower; The smaller the value is, the frame loss may occur in
high-speed image storage, and the software runs smoothly. It is recommended to
set the value to be large when saving images, and set the value to 4 when not

saving images.
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Please select Guru mode to use all camera functions.

6.4.1 DeviceControl

| : Operator mode selection, including Beginner, Expert and Guru.

Display camera basic information (read-only), UserlD editing, camera reset,
Device temperature, Sensor Board temperature, and Sensor temperature in real time.

As shown in Fig. 6-4-1

E [DeviceControl]

DeviceMode
DeviceVendorHame

DeviceMode]l Hame

DeviceMarufacturer. ..

Devicelersion
DeviceSerialfumber
DevicellzerID

DeviceSFHCVersiorM. .
DeviceSFHCVersiorM. .
DeviceSFHCVersions. .
DeviceManifestEntr. .
DeviceMani fes tXMIM . .
DeviceMani fes tXMIM . .
DeviceMani festXMLS, |
DeviceManifestSche. .
DeviceManifestSche. .
DeviceManifestFrim. .

DeviceTLType

DeviceTLVersionMajor
DeviceTLVersionMinor
DeviceTLVersionSub.

DevicelinkSelector
DevicelinkSpeed

DevicelinkThroughp. .
DevicelinkCommandT. .

DeviceReset

BazeMode

Tuczen

Dhorana 2100
Tucszen CHF Camera
2001221009
RESIOS022003

20

O e O o= OO O

Local : Dhorana 2100, .

Coa i Fress
1

1

1]

1]

0, Qooooo

0. Qo0oao

0, Qooooo

DeviceRezet

DeviceIndicatorMode hetive

DeviceTemperature 44, BEGZE00

SenzorBoardTempera. .. E£5. BEER00

SenzorTemperature 31. 157800
Fig. 6-4-1

L 4 : Single and double frame grabber channel switching of the camera.

When the camera uses a single frame grabber, select BaseMode mode; Select

FULL Mode when using dual frame grabber;

@ [DevicelizerTD |- DeviceUserlD supports user-defined input and editing, and supports

input of common numeric characters such as Chinese and English;
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& [ DevicsReset |- The device reset button eliminates the need to power off the

camera, and the camera automatically loads the default parameter configuration;

DeviceTemperaturs B9, A37R00
SenzorTemperature 10, 816760
SenzorFrameCounter 220
CxpFrameCounter 220

Fig. 6-4-2

[DeviceTenperature | Digplay Device temperature in real time (read-only);

[oag=oTengsr abure) Display Sensor temperature in real time (read-only);

SensorFrameCounter: Current sensor count, total data sent;

* & o o

CxpFrameCounter: Current CXP terminal count. When the camera is in dual
camera mode, the CXP terminal count is only half of the sensor;
Note: When the frame rate is too high, several frames of data will be transmitted from

the Sensor, but CXP has stopped counting, and several frames will be lost.

6.4.2 ImageFormatControl
Set camera resolution, ROI, Binning, horizontal and vertical mirroring, pixel width,

and test image. As shown in Fig. 6-4-3.
B ImageFormatControl

SenzorMode Hormal
WidthMa E120
Hei ghthae 40865
Width E120
Height 4096
Nff=zetd 0
Nffzety 0
Binninghver [«
BinningHorizontal L]
Binning¥ertical L1
Beverzel |_
BeverzeY C
FixelFormat Mona 8
TestPattern nff
Fig. 6-4-3

€ SensorMode: The sensor supports Normal and FastBinning modes. FastBinning
can improve the camera frame rate and signal-to-noise ratio;
€ WidthMax: Display the maximum horizontal resolution of the current image in real

time (gray read-only);
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*

HeightMax: Display the maximum vertical resolution of the current image in real

time (gray read-only);

Note: Normal resolution is 5120 x 4096, FastBinning resolution 2560 x 2016;

*

¢
¢

Width: Horizontal width setting of the current image, the minimum input is 128,
and the step is 32,

Height: Current image height setting, minimum input 1, step is 1;

OffsetX: The starting point position of the current image horizontal width, the
minimum input is 0, and the step is 1;

OffsetY: The starting point position of the current image height. It is gray read-only.
FPGA automatically centers ROI according to the height setting to improve the
frame rate. For example, under Normal, if Height = 2048, OffsetY = 1024.
BinningAver: The camera Binning mode is switched. When the status is checked,
Binning is the mean Bin; When unchecked, Binning is SumBin.
BinningHorizontal: Horizontal binning mode selection, supported x1, x2, x4, x8§;
BinningVertical: Vertical binning mode selection, supporting x1. x2, x4, x8§;
ReverseX: Horizontal mirror switch. If it is checked, the image will be flipped
horizontally;

ReverseY: Vertical mirror switch. If it is checked, the image will be flipped
vertically;

PixelFormat: Pixel width switching, supporting 8bit, 10bit and 12bit;

TestPattern: Sensor raw data output, supporting horizontal grayscale gradient,
bevel grayscale gradient, bevel grayscale gradient movement, and sensor test

image; as shown in Fig. 6-4-4.
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.
Tl

Fig. 6-4-4

6.4.3 AcquisitionControl
Set the camera frame rate, trigger mode, exposure mode, trigger filter, etc., as
shown in Figure 6-4-5.

El AcguisitionControl

hroquisitiorMode Continuons - |
hoquisitionStart AoquisitionStart
hoquisitionStop AoquisitionStop [

hoquisitionFrameRa. . 362 394867
hoquisitionFrameRate 25 000000

FrameRateMode On
ExpozureMode Timed
ExpozureTimala: 37, 994959
ExpozureTime 35, 000000
TrigzerMods 0ff
TrigzerFrameHum 1 [
TrigzerSoftware | TrigzerSoftware [
TrigzerSource ExternalTrigzer
Triggerhotivation Rizing Edze

Fig. 6-4-5

€ Acquisition Start: In stream mode, counting restarts after plotting is paused;
€ Acquisition Stop: In stream mode, the current software plotting is suspended and

counting stops;
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*

*

AcquireFrameRateMax: Displays the maximum frame rate that the camera can
set under the current parameters (gray read-only);

AcquireFrameRate: Set the current frame rate of the camera, the minimum setting
is 0.095Hz;

FrameRateMode: When in On state, the frame rate setting takes precedence. At
this time, the maximum exposure time s=0.95/frame rate can be set; When it is in
the Off state, the exposure time setting takes priority. At this time, the maximum
frame rate Hz=0.95/exposure time s can be set;

ExposureMode: Exposure mode selection, supporting three modes: Timed
(manual exposure time is determined by interface parameter setting), Auto
(automatic exposure mode, maximum automatic exposure time is 50ms) and
PulseWidth (exposure time is determined by externally triggered high-level
duration)

Note: When TriggerMode is in On state, PulseWidth can be selected.
ExposeTimeMax: Displays the maximum exposure time that the camera can set
under the current parameters (gray read-only);

ExposeTime: Set the current exposure time of the camera, in ms; The manual
exposure time range is 4us~10s, and the automatic exposure time range is
4us~50ms;

TriggerMode: In On status, external trigger is enabled. In exposure mode,

PulseWidth can be selected:;

Note: When using Full Mode dual frame grabber mode, the number of external

triggers must be a multiple of 2.

*

TriggerFrameNum: set the number of frames triggered by an external trigger and
a soft trigger pulse, for example: the maximum frame rate of the external trigger
camera is 100Hz, the pulse frequency is set to 50Hz, the number of pulses is 100,
and the TriggerFrameNum is set to 2. When the trigger signal is triggered, the

camera frame rate doubles 100Hz, triggering 200 frames of the plot;
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Note: The default parameter 1 is recommended for TriggerFrameNum.

TriggerFrameNum > 1 may trigger frame loss.

€ TriggerSoftware: Software trigger, click the button to trigger;

€ TriggerSource: Supports ExternalTrigger and SoftTrigger. When TriggerMode is in
On status, users can select ExternalTrigger and SoftTrigger according to trigger
requirements;

€ TriggerActivation: Trigger polarity selection, support Rising Edge, Falling Edge
and Any Edge;

Note: When ExposureMode is in PulseWidth, the trigger polarity does not support Any

Edge. When dual camera mode is selected, the number of triggers must be a multiple

of 2. If the number is odd, frames will be lost.

6.4.4 AnalogControl
Analog, digital gain and black level regulation are shown in Figure 6-4-6.

B AnalogContrel

AnalogGain Gainl
DigitalGain x1.0000
BlackLevel 1]

Fig. 6-4-6

€ AnalogGain: Analog gain, which supports Gain0, Gain1, Gain2, and Gain3;
€ DigitalGain: Digital gain, support x 1~ x 15.5 Switching;
€ BlackLevel: Black level, increase or decrease the background gray value of the

image, 8-bit adjustable - 255~255, 10bit and 12bit scaled conversion.

6.4.5 LUTControl
LUT module is shown in Figure 6-4-7

B LUTControl
LUTSelector Luminance
LUTEnabl= [
LUTIndex 1
LUTValue 0
LTS ave LTS ave
LUTLoad LUTLoad

Fig. 6-4-7

€ LUTEnable: LUT control switch, which is not enabled by default;
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€ LUTIndex: INPUT value. After input, the output value corresponding to the applied
curve will be automatically loaded. The range is 0~4095;

¢ LUTValue: OUTPUT value, loaded according to the entered LUTIndex value,
which can be manually modified and saved, ranging from 0 to 4095;

€ LUTSave: Save the modified curve;

€ LUTLoad: Load the LUT curve written by the application;
Before using the LUT function, the user needs to open the UpdateTool software

to write the LUT configuration according to the actual use, as shown in Figure 6-4-8.

74 UpdateTool *

FPGA LUT XML REG

4085

3071

Apply
Save File
1023 Load File
Download
3 1023 2047 3071 4005 et
Fig. 6-4-8

Gamma: Enter a value to call up the corresponding INPUT-OUTPUT curve;
Apply: Apply the current calling LUT curve;

Default: Restore the LUT curve state when the default value is Gamma=1;
Save File: Save the current LUT curve to the specified file path;

Load File: Load the saved LUT curve file;

DownLoad: Configure the currently applied LUT curve to the camera;

® 6 6 6 ¢ o o

UpLoad: Load and read the applied LUT curve from the camera (you need to save

the LUT curve in SamplePro before loading and reading);
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The application steps are as follows: O Input the required gamma value first; @
Click Apply to apply the currently selected curve; @ Click DownLoad to configure the

curve to the camera.

6.4.6 DigitallOControl
The camera trigger output module is shown in Figure 6-4-9

H DigitalIOControl
TriggerCutSel Cho
H IriggerOutConfig
TriggerlutMode ExposureStart
TrizzerDutInverter |
Trigzerfutlel ay i}
TriggerOutluration 10

Fig. 6-4-9

€ TriggerOutSel: Two output channels Ch0O and Ch1 are selected;

€ TriggerOutMode: Select the output type for the currently selected ChO or Ch1.
Both output channels support ExposureStart and ReadEnd,;

€ TriggerOutinverter: Enabling high and low level inversion to control the output
signal inversion;

€ TriggerOutDelay: Delay exposure time of output signal, adjustable range 0~10000,
unit; us;

@ TriggerOutDuration: Duration of high level of output signal, adjustable range:

0~10000, unit; us.

6.4.7 CoolControl
The camera cooling control module is shown in Fig. 6-4-10.

B CeelControl

FanOperatiorMode Temperature
FanltvFactor &0
TECOperati orMode Temperature
TECImutvFactor 0
CoolOperationTempe... 10

Fig. 6-4-10

€ FanOperationMode: Fan mode gear: Off, On, Temperature;
€ FanDutyFactor: Fan speed gear, adjustable by 20~100%;
€ TECOperationMode: TEC mode: Off, On, Temperature;
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€ TECCutyFactory: TEC power gear, adjustable by 0~100%;

€ CoolOperationTemperature: Refrigeration target temperature, adjustable range -

30~50 C, default 10 C.

6.4.8 DPC
E DIrC
DFCMode nff
DFCLevel Low
DPCGenerate DPCGenerate
DPCSave DFCSave
DFCLoad DIFCLoad

Fig. 6-411-
€ DPCMode: Static bad pixel correction enable switches Off and On;
€ DPCLevel: Static bad pixel correction gear selection, supporting Low, Middle and
High;
€ DPCGenerate: Click DPCGenerate to correct in dark field environment with long
exposure time;
€ DPCSave: Save DPCGenerate correction results;

€ DPClLoad: Load bad point correction results.

6.4.9 PRNU
El FPEEU

PEHUM o de nff
PENUS elector PEHU 0
TargetLevel AUTO [v
FEMUT ar getLeval Z00
PEHUizener ate PENlUizenerate
PENIIS ave FENISave
PREHULoad FENULoad
FEHUF actorvSave PEHIF actorvSave
FEHUF actorvReszet FENUFactoryReset

Fig. 6-412-
€ PRNUMode: PRNU correction enable switch, PRNU is turned off in Off gear, and
PRNU is turned on in ON geair;
€ PRNUSelector: PRNU gear selection, supporting 6 groups of data from PRNUO to
PRNUS5;

€ TargelLevelAUTO: Automatic PRNU mode (the system automatically calculates
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the average brightness value of the current image). After enabling, click
PRNUGenerate under uniform light in the bright field to automatically generate
PRNU correction data;
€ PRNUTargetLevel: Manual PRNU mode. After unchecking the automatic PRNU
mode, adjust the brightness of the bright field uniform light to the set gray value by
setting the PRNU gray value. Click PRNUGenerate to automatically generate
PRNU correction data; (For example, if PRNUTargetLevel is set to 128, then it is
necessary to adjust the uniform light of the bright field to the roughly half saturated
state of the image, and then click online PRNU correction);
PRNUGenerate: Click to do online PRNU correction;
PRNUSave: Save the current PRNU results to the selected PRNUO~PRNUS5;
PRNULoad: Load the saved PRNU data from the selected PRNUO~PRNUS5;
PRNUFactorySave: Perform factory backup of selected PRNUO~PRNU4;

® ¢ & o o

PRNUFactoryReset: Restore the selected PRNUO~PRNU4 to factory backup

parameters.
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6.4.10 CoaXPress

Bl TransportLaverControl

FavloadSize

ControlPacketDataSize

StreamPacketDataSize

DeviceTapGeometry

ImagelStreamID

B CoaXPress
CxpLinkConfigur. ..
CxpLinkConfigur. . .

CxpLinkConfizur. . .

CxpConmectionSe. . .
CxpConmectionTe. . .
CxpConmectionTe. . .
CxpConmectionTe. . .
UserSetControl
DebugControl

|CxpLinkConfigzuration

This feature can be used
| configuration for the cor

Default

-Basic

Levell ]7

Levelr

Gamma — 17

4056

255

16384
Geometry 1X 1Y
1

CYPIZ X4
CYP1Z ¥4
CYP6_X4

CYFL ¥
CHPE_X1
CYP3_¥i
CHPE_X1
CYPE_Y1
CXP10_¥1
CYF1Z 11
CHF1_ X7
CYPZ 42
CHP3_NZ
CYFE_ K2
CHPE_NZ
CYFI0_¥2
CHP1Z Y2

CYF1_H3

CHP2 M3

CYP3_X3

CHPE_X3

CYPE_X3

CHP10_X3

CYFIZ X3

CHP1_J4

CYPZ 44

CHP3_H4

CYPE_ 44

CHPE_N4

CYFI0_¥4

CXFLZ X4

Fig. 6-413-

@ [CxpLinkConfigur .. CIP1Z X4 | OXP starts the connection selection by default:

T

uto

@ [CxplinkConficw . CIP12_ ¥4 | CXP mode switching, default CXP12_ X4, it needs to

be switched in the live state, and the grey cannot be switched in the stop state of

the stream mode.

6.4.11 UserSetControl
The user configuration module is shown in Figure 6-4-14.

B UserSetControl

TserSetSelector User Set 1
TserSetLoad UserSetLoad
UserSetSave UserSetSave
UserZetlefanl t User Set 1

Fig. 6-4-14
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€ UserSetSelector: User settings storage, providing three configurations: Default,
User Set1 and User Set2;

€ UserSetlLoad: Default, user set1 and user set2 parameters selected for camera
loading;

€ UserSetSave: Save the modified parameter configuration in the selected User
Set1 and User Set2 groups;

€ UserSetDefault: A group of user configurations that are loaded by default after the
camera is reset or powered off and restarted. As shown in Figure 6-4-11, the user
configuration module is set to User Set1 by default, and the parameters of User

Set1 are loaded after the camera is reset or powered off and restarted.
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7. After Sales

1. Log in to the official website and click the [Technical Support] module to get FAQs.

2. Warranty:

(1) The product warranty period is 24 months from the date of shipment. If the
damage during this period meets the warranty requirements, we will repair it free of
charge;

(2) The scope of warranty is limited to defects in product materials and manufacturing.
Damage caused by self disassembly, water ingress, throwing, etc. and natural

disasters are not covered by the warranty.

3. Contact professionals for technical support:
TEL: 400-075-8880 0591-88194580-811
Email: service@tucsen.com

Or log in to TUCSEN official website and leave a message: http://www.tucsen.com.

Please prepare the following information in advance:
1) Camera model and S/N (product serial number);
2) Software version number and computer system information;

3) Description of the problem and any images related to the problem.
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