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1 The basic characteristics of the camera

MaxCam-4040UV-TE is powered by GSENSE4040BSI 3.2-inch image sensor. In view of the inherent thermal
noise of the sensor, an efficient cooling module is specially designed to make the camera sensor work at 35-40
degrees lower than the ambient temperature.An anti-fogging mechanism is designed to prevent the fogging of the
sensor and filter surface at low temperature. MaxCam-4040UV-TE video and image data is transmitted through the
USB3 or CameraLink ultra high speed transfer interface for fast preview.

The basic characteristics of MaxCam-4040UV-TE Camera are listed below:

GSENSE4040BSI CMOS sensor

200nm-1100nm Wide spectral range

Peak QE: 90%@550nm

Supports ultraviolet, visible, and near-infrared band applications

Precise temperature control, the temperature difference can reach 40 degrees Celsius below the ambient
temperature

Resolution: 4096 x 4096

9um pixel size

Rolling shutter

USB3 / CameraLink interface, supports output from two interfaces at the same time
12-bit ADC / 16-bit combined HDR

USB3 / CameraLink frame rate of 20fps / 23fps

8Gb RAM

Support HCG / LCG / HDR mode

Support Global Reset mode

Ultra-low readout noise: 2.3e-

Maximum SNR: 45.9dB(LCG 3x)

Dynamic Range: 85dB(16BIT HDR12HL)

Supports external I/O trigger control
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2 Camera parameters and performance

2.1 Camera Specification

Table 1 MaxCam-4040UV-TE camera specification

Model MaxCam-4040UV-TE-U3-CL
Parameter MaxCam-4040UV-TE-U3-CL-GPS
Camera
Sensor model GSENSE4040BSI
Sensor type CMOS
Spectral range 200nm - 1100nm
pixel size 9 umx9 pm
Target size 3.2"
Resolution 4096 x 4096
Frame Rate USB3 20fps@4096x4096
CameraLink 23fps@4096x4096
Memory 1024MB (8Gb)
12bit 0.35e-/DN(HCG 12x) 10.42e-/DN(LCG 3x)
Conversion gain | 12bit Global reset | TBD
HDRI16 TBD
12bit 55.0dB(HCG 12x) 62.4dB(LCG 3x)
Dynamic Range | 12bit Global reset | TBD
HDRI16 TBD
12bit 4.06e-(HCG 12x) 35.61e-(LCG 3x)
Read noise 12bit Global reset | TBD
HDRI16 TBD
12bit 1.30ke-(HCG 12x) 39.2ke-(LCG 3x)
Full well charge | 12bit Global reset | TBD
HDRI16 TBD
12bit 30.7dB(HCG 12x) 45.9dB(LCG 3x)
SNR 12bit Global reset | TBD
HDRI16 TBD
Sensitivity 26.58 V/(lux-s)@550nm

Dark current

0.15e-/s/pix

QE 90% @ 550nm
Dark signal inhomogeneity 0.5e-

Optical signal inhomogeneity 0.2%

Exposure time range 12us-3600s
Gain Range Ix—12x

Shutter mode

Rolling shutter / Global reset

Binning mode

Software 2x2, 3x3. 4x4

Data interface

USB3.0 / CameraLink

Digital /O One optical-coupling isolated input, one optical-coupling isolated output, tow non-isolated input
and output
Data Format RAWS /RAWI12 /HDR16
Cooling temperature difference Below room temperature 40 degrees Celsius
General parameters
Power supply DC19V 4.74A power supply

Power consumption

TEC ON: 58.7W; TEC OFF: 16.2W; TEC OFF + CameraLink Only: 8.2W

Temperature Working temperature -30 ~ 45 ‘C, storage temperature - 40 ~ 60 ‘C
Humidity 0-95%

Size 100*100*127.7

Weight 1317¢g

Lens mount M54 x 0.75
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Software EHDView, CLView software based on Delsa acquisition card, LabView, MATLAB, etc
SDK C, C++, C#, Python
Operating system Windows, Linux

2.2 Sensor Quantum Efficiency

Spectral Response
100
90
80
70
60
50
40
30

20 \A
10 - - - - - - i

200 300 400 500 600 700 800 300 1000 1100
Figure 1 The spectral QE of GSENSE4040BSI

QE x FF (%)

2.3 Camera capture mode

Camera operation mode support: Video Mode or Trigger Mode.

Camera Trigger Mode supports: Soft Trigger Mode(Software) or External Trigger Mode(Isolated input, GP1OO,
GPIOI1, Counter or PWM).

2.4 DDRS3 buffer

Camera has a built-in 1024MB (8Gb) DDR3 buffer, which can effectively the camera does not lose frames when
working.

2.5 Binning
MaxCam-4040UV-TE supports additive or averaged 1x1 to 8x8 digital binning.

2.6 Conversion Gain

Camera supports HCG and LCG mode. HCG has low Readout Noise, LCG has higher Full Well. Users can choose
different modes according to different applications.

Figure 2 HCG and LCG mode

2.7 DC19V power supply and cooling system

When the DC19V power supply is plugged in, both the camera cooling system and the imaging system use a unified
19V power supply.

When the DC19V power supply is disconnected, the camera cant work.
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The cooling system is TEC cooling. It uses an external heat dissipation structure and a fan to assist heat
dissipation. The working temperature can be adjusted to a specific value, and the effective cooling temperature can be
lower than the ambient temperature by 35 - 40 °C. The efficient cooling system guarantees extremely low dark current
levels.

The TEC system is controlled by PID algorithm, so that the TEC can be accurately adjusted to the target
temperature, and the temperature deviation is 0.1°C.

2.8 Window glass

The MaxCam-4040UV-TE uses UV Quartz glass JGS2 filter, filter size 52.00mm*50.00mm*1.10mm. The

transmittance ¢r-—-~ i~ ~ho botee
T (%)

100

80 F i
70 F

60 F

20 f
10}

190 240 280 340 390 450 500 550 600 660 710 760 810 860 920 970 1020 1070
wavelength (nm}

Figure 3 Transmittance curve

Table 2 Transmittance

A (nm) T (%) A (nm) T (%) A (nm) T (%) A (nm) T (%)
190 2.28 420 75.91 650 80.51 880 82.14
200 8.01 430 75.34 660 80.73 890 82.15
210 41.85 440 74.92 670 80.91 900 82.17
220 80.82 450 74.71 680 81.07 910 82.18
230 93.45 460 74.65 690 81.17 920 82.20
240 96.42 470 74.73 700 81.33 930 82.23
250 97.01 480 7491 710 81.43 940 82.27
260 97.12 490 75.16 720 81.55 950 82.28
270 97.40 500 75.44 730 81.61 960 82.28
280 97.92 510 75.80 740 81.67 970 82.34
290 98.40 520 76.18 750 81.74 980 82.37
300 98.19 530 76.58 760 81.76 990 82.39
310 97.43 540 77.01 770 81.84 1000 82.42
320 95.71 550 77.43 780 81.90 1010 82.45
330 93.57 560 77.79 790 81.91 1020 82.49
340 91.11 570 78.18 800 81.96 1030 82.51
350 88.78 580 78.57 810 81.99 1040 82.55
360 85.62 590 78.91 820 82.01 1050 82.60
370 83.27 600 79.25 830 82.05 1060 82.63
380 81.11 610 79.55 840 82.04 1070 82.68
390 79.34 620 79.82 850 82.08 1080 82.73
400 77.94 630 80.06 860 82.09 1090 82.76
410 76.84 640 80.36 870 82.11 1100 82.77
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3 Dimension and layout of camera

3.1 Dimension of the camera
18.05

OPTICAL DISTANCE

%A M54x0.75—\ | /—CENTER OF IMAGE AREA 2 -
[&]
g 3
[©)
i
Default installation surface
127.7
100
Figure 4 The dimensions of the MaxCam-4040UV-TE
Table 3 The Dimension of camera
Parameter Specification
Dimension 100*¥100*127.7mm
Camera lens interface M54 x 0.75

3.2 Camera Ports For Connection and Power Supply
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Figure 5 MaxCam-4040UV-TE ports

Table 4 MaxCam-4040UV-TE ports

Ttem Specification
1 Trigger 7PIN
2 FAN LED indicators
3 TEC LED indicators
4 System LED indicators
5 Power LED indicators
6 DC 19V power port
7 USB 3.0 port
8/9 CameraLink port

3.3 The packing information
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Figure 6 The packing information of the MaxCam-4040UV-TE

Table 5 The packing information of the MaxCam-4040UV-TE

Standard Packing information

3-A equipment case: L:28cm W:23cm H:15.5¢cm (1pcs, 2.8Kg/ box)

One MaxCam-4040UV-TE Camera

Power cord. National standard, American standard, European standard, British standard power cord for choosing

Power adapter: input: AC 100~240V 50Hz/60Hz, output: DC19 V 4.74A

One USB3.0 cable

One external trigger control cable

2 CameraLink cables(Optional Accessory)

T|Q|m|m|o[a|wE| >

capture card(Optional Accessory)
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4 External 10 connector and electrical characteristics

4.1 Pin signal
Table 6 Trigger pin signal definitions

Color Pin Signal Description of the signal
White 1 GDN Direct-coupled signal ground

Red 2 12V 12VDC power input

Blue 3 OPTO_GND | Opto-isolated signal ground

Direct-coupled General Purpose 1/O (Software configurable
input/output) (line2)
Direct-coupled General Purpose 1/O (Software configurable

Yellow 4 | DIR_GPIOO

Black > DIR_GPIOI input/output) (line3)
Green 6 OPTO_IN Opto-isolated input signal (line0)
Pink 7 OPTO_OUT | Opto-isolated output signal (linel)

4.2 1/0 electrical characteristics

4.2.1 Opto-isolated input circuit (line0)
In the I/O control of the camera, the opto-isolated input circuit is shown in

GPI EN 2 D2 K OPTO IN (line0)
1

SRI o Qs
GPIO 4 1

Y
R32
%S N
3 OPTO GND

Figure 7 Opto-isolated input circuit

]

Logic 0 input level: 0~2.2VDC (OPTO _IN pin)
Logic 1 input level: 3.3~24VDC (OPTO _IN pin)
Maximum input current: 30mA

When the input level is between 2.2V and 3.2V, the circuit operation state is uncertain, please do not let SWIR
camera work within this voltage range.

Logic 1 input level — — — — ———
|
|

Logic 0 input level |

|
|
|
Internal logic —_— } —
|
|

Figure 8 Input logic levels

Input rise delay (TDR): 6us
Input fall delay (TDF): 6us

4.2.2 Opto-isolated output circuit (linel)
In the camera I/O control, the opto-isolated output circuit is shown in Figure 9.
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GPO1 R34

PIC OPTO_OUT (linel)

External Voltage

ARViN <

2

Q6

2 F %3

Q3

OPTO_GND

External Resistor

Figure 9 Optocoupler output circuit

The opto-isolated output maximum current is 30mA.

Internal logic

Logic 1 output level

i
|
|
. PN |
Iy AN
| | | | |
Logic 0 output level ‘ ! !

Figure 10 Output logic levels

The electrical characteristics of the opto-isolated output (external voltage 5V, external resistor 1K) are shown in
Table 7.

Table 7 Opto-isolated output signal's electrical characteristics

Parameter name Parameter notation Parameter value
Output logic low VL 742mV
Output logic high VH 4.134V
Output rise time TR 4us
Output fall time TF 1.8us
Output rise delay TDR 12us
Output fall delay TDF 2us

The output of the corresponding output current and VL when using different voltages and resistors in external

circuit are shown in Table 8.

Table 8 Opto-isolated output logic's low levels parameters

External voltage External resistor VL Output current
3.3V 1KQ 510mV 2.82mA
5V 1KQ 742mV 4.31mA
12V 2.4KQ 795mV 4.68mA
24V 4.7KQ 850mV 4.97mA

4.2.3 Input and output I/O circuit (line2/line3)
The non-isolated configurable input and output I/O circuits are shown in Figure 11 and Figure 12.
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GPI EN ]
ZR37
GPI2  R38
D6 ¥
' External Voltage
2 ' =
o PTC2 KR GPIOL(line?) P
/ External Resistor
© D @
GPO2 _ R39 2 | uQsa @
GND s =
o b3 R40 GND
—|| 5
UQGB (i
|
- E: R41
GND

Figure 11 Non-isolated configurable input and output /0 circuit (line2)

GPI EN
R42
GPI3 R43
D3
., ,  External Voltage
o PATAC_’3 DIR GPIO2(line3) P
/ i External Resistor
© D @\ |
GPO3 . R44 2 |— uQia @ ;
fad > @/ ||
- GND SR4s ' ch
—| s
UQTBm
[
=+ ;E R46
GND

Figure 12 Non-isolated configurable input and output /0 circuit (line3)

1. Line2/line3 is set as input pin

Logic 0 input level: 0~0.6VDC (DIR_GPIO1/DIR _GPIO2 pins)
Logic 1 input level: 2.0~24VDC (DIR_GPIO1/DIR_GPIO2 pins)

Maximum input current: 25mA

When the input level is between 0.6V and 2.0V, the circuit action state is uncertain, please avoid the input voltage
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range working in this range.
Logic 1 input level
Logic 0 input leveﬂ

Internal logic - TOF

Figure 13 Input logic levels

To prevent damage to the GPIO pins, please connect the pin GND first, and then input voltage to the Line2 pin.
Input rise delay (TDR): 0.02us

Input fall delay (TDF): 0.02us

2.Line2/line3 are set as output pins

The maximum current allowed through this pin is 25mA.

When the ambient temperature is 25 degrees Celsius, the relationship between the external voltage, resistance and
low-level valtage output is shown in Table 9.

Table 9 Non-isolated output Logic's low level parameters

External voltage External resistor VL (GPIO)
3.3V 1KQ 0.11V
5V 1KQ 0.167V
12V 2.4KQ 0.184V
24V 4.7KQ 0.385V

The external pull-up voltage is 5V, the pull-up resistor is 1K Q, and the GPIO is configured to output the logic

level and electrical characteristics as shown in Figure 14.

Internal logic

Logic 1 output level ‘TDF{ TF

Logic 0 output level
Figure 14 Output logic levels

Table 10 Non-isolated output electrical characteristics

Parameter name Parameter notation Parameter value
Output rise time TR 0.08us

output fall time TF 0.02us
Output rise delay TDR 0.1us
Output fall delay TDF 0.04us
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5 Cooling

There is a Cooling group on the left sidebar in EHDView. To enable the Cooling function, an external 19V power
supply is required. By default, the TEC is turned on. One can set the Target Temperature. After entering the value,
click "Apply", and the sensor temperature will gradually approach to the Target Temperature. At the same time,
EHDView can display the current temperature in real time. And the cooling effect can reach about 35-40 degrees

lower than the ambient temperature, as shown in Figure 15.

#: Cooling : 3
TEC /
@ On
Target Temperature(®C): Applar
() off
Power: 96.7%
Fan
Off High
Figure 15 TEC settings

The Fan has two gears from Off to High. When High, the Fan speed reaches the highest. When Off, the Fan is
turned off, the TEC is also turned off, and the power is 0, as shown in Figure 16.

P
rL

#%: Cooling
TEC

ODn

Target TEI'H?GE{DC}: -20 Applar

(®) Off

Paower: 0%

Fan
off High

Figure 16 Fan settings

When the TEC is turned on, the Fan will automatically turn on preventing the abnormal situation such as the
housing temperature is too high if the Fan stops running when the TEC is working; when the Fan is turned off, the TEC

will automatically turn off.
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6 MaxCam-4040UV-TE Camera USB Port application

6.1 Trigger Mode and its Configuration

6.1.1 Video mode and Trigger mode

The trigger function can be found on the Capture & Resolution group on the Camera Sidebar in EHDView. When
the camera is opened, it is in Video Mode as shown in Figure 17 on the left. In Video Mode, Auto Exposure, Exposure
Target, Exposure Time and Gain can be set. One can switch to Trigger Mode by checking the Trigger Mode check box.

Iy Capture & Resolution 5 Capture & Resolution
Snap u Record Snap u Record
Resolution: 2043 = 2048 w Resolution: 2048 = 2043 e
Format: RGE24 - Format: RGB24 L
© video Mode () Trigger Mode () video Mode © Trigger Mode
n Auto Exposure Trigger Source: Software e
Exposure Target: 120 Exposure Time: Gain:
] s ms ps

5 ] =0 s w0 2

Exposure Time: 0.05ms
Single Loop

Gain: 100% s s

Multiple 3 = Options. . .

Figure 17 Video Mode and Trigger Mode on the Capture & Resolution group in EHDView

After the Trigger Mode is checked, the Capture & Resolution group will switch to Trigger Mode as shown in Figure
17 on the right. Where, the Trigger Source, Exposure Time, Gain, Single, Loop, Multiple, Frame Box, and Options can
be set.

6.1.2 Trigger Sources and their capture style
The Trigger Source can be any external input signal inputted into the camera which is called Hardware (Trigger

Source), it can also be a command from the application which is called Software (Trigger Source). For the Software
Trigger Source, it can be Single, Loop, Multiple, or Sequence style. Figure 18 shows the possible Trigger Sources.
Table 11 shows the designed Trigger Source descriptions and possible capture styles for EHD camera.

GPIOD

GPIO1

Counter

UM

Software

Figure 18 Possible Trigger Sources

Table 11 Description of possible Trigger Sources and their capture styles

Trigger Source Description
Logic 0 input level: 0~2.2VDC;

Isolated input Logic 1 input level: 3.3~24VDC;.

Maximum input current: 30mA;

Logic 0 input level: 0~0.6VDC (DIR_GPIO0/DIR_GPIO1 pins);
Logic 1 input level: 2.0~24VDC (DIR_GPIO0/DIR_GPIO1 pins);

GPIOO
Maximum input current: 25mA; If GPIOO0 is chosen as Trigger Source, it should be configurated as Input in the GPIO Mode"s
combo box on the Options>IO Control page;

— Logic 0 input level: 0~0.6VDC (DIR_GPIO0/DIR_GPIO1 pins);

Logic 1 input level: 2.0~24VDC (DIR_GPIO0/DIR_GPIO1 pins);
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Maximum input current: 25mA;

If GPIO1 is chosen as Trigger Source, it should be configurated as Input in the GPIO Mode‘s combo box on the Options>I0O Control
page;

Counter

Counter refers to the operation mode in which the camera can divide the frequency of the external input trigger signal through the
preset Counter Value and perform image acquisition according to the customer's logic. For example, when the counter

Counter Value: 3] £ 1,1023)

value( ) is set to 3, the camera needs to receive 3 trigger signals to trigger once;

e T L= 1 =1

T
Sensor Sensor
exposurel exposure?

exposure

When Counter is chosen in Trigger Source combo box in the Capture & Resolution group, the Counter Source can be Isolated
input, GPIO0 or GPIO1 which can be chosen on Options>IO Control page;

If GPIOO0 or GPIO1 is chosen in the Counter Source combo box on Options>IO Control page. It should be configured as Input
in the GPIO Mode combo box;

Check Options>10 Control page’s Line Select related items and Counter related items for details;

PWM

PWM refers to the operation mode in which the camera exposure time is controlled by the input trigger signal’s pulse width;

12

tl . N t3
Trigger in’ Trigger_in2T Trigger_in3—
1 I |
| Debounce o Debaunce I Debounce
time :4_ time - time
I
I

Sensor | t1 Sensor Semsar t3

R=
exposurel exposure? exposured l

PWM Trigger Source can be Isolated input, GPIO0 or GP1O1. If GPIO0 or GPIO1 is chosen in the PWM Source combo box on
the Options>IO Control page, it should be configured as Input in the GPIO Mode combo box;

Check Options>IO Control page’s Line Select related items and PWM related items for details;

Software

When Software trigger is chosen, the client software can send the command through USB3.0 to trigger, acquire and transfer
images, In EHDView, Single, Loop, Multiple, or Sequence can be used to send the Software trigger command;

If the Plan or Hardware is chosen in the Type combo box on the Options>Sequence page, the Multiple button will switch to
Sequence button and the camera will use the Exposure Time and Gain in the Sequence table on this page one by one to capture the
specified frames.

Check Single, Loop, Multiple, or Sequence on Capture & Resolution group for the Software capture operations;
Check Options>Sequence page and Options>Advanced page for the related Sequence and Software capture setup options;

Single

When Single is clicked, the camera will start to capture the image. At the same time the Single button will switch to Stop button.
Clicking Stop button to stop the current Single capture operation, the Stop button will switch to Single button again for the next
capture operation;

Note: 1) The captured frames will always Show in the video window to prevent too many captures;

2) Enabled when Software in the Trigger Source combo box is chosen or Always enable software trigger checkbox is
checked on the Options>Advanced property page;

Loop

When Loop is clicked, the camera will start to capture the image continuously and the Loop button will switch to Stop button.
Clicking Stop button to stop Loop captures and the Stop button will switch to Loop button for the next Loop capture operation;

Note: 1)The captured frames will always Show in the video window to prevent too many captures;

2)Enabled to capture continually when Software in the Trigger Source combo box is chosen or Always enable software
trigger checkbox is checked on the Options>Advanced property page;

Multiple

Multiple refers to the operation mode in which the camera receives Software trigger signal or command and exports multiple frames
of images. An edit box with spin(we call it Frames Box) is designed and affiliated to the Multiple button

Multiple 3 = Options.

) for the setting of the frames to be captured;
The Frames Box can be set in the range of 1~ 65535. If the Frames Box is 3, a three-frame image will be captured and exported;

Sensor Sensor

exposurel exposur e2 exposured

Note: 1)Multiple capture is enabled to capture continually when Software in the Trigger Source combo box is chosen;

2) Multiple capture is enabled when Always enable software trigger is checked on the Options>Advanced property
page, no matter whether Trigger Source is Software or Hardware on the Capture & Resolution group;

3) If the Plan or Hardware is chosen in the Type combo box on the Options>Sequence page, the Multiple button
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will switch to Sequence button and the camera will use the Exposure Time and Gain in the Sequence table on this page.
The captured frames will be displayed either in Show in the video window, or Show in a new window or Save to
disk which can be specified on Options>Output page;

Sequence

When Sequence is clicked, the camera will start to capture the image until the specified frames in the Frames Box are captured. At
the same time the Sequence button will switch to Stop button. Clicking Stop button will stop the current Sequence capture and the
Stop button will switch to Sequence again for the next Sequence capture operation;

Note: 1) Switched from Multiple to Sequence to capture the specified frames in the edit box with spin(Frames Box) when Plan
or Hardware in the Type combo box is chosen on the Options>Sequence property page;

2)If the Plan or Hardware is chosen in the Type combo box on the Options>Sequence page, the Sequence button will
be enabled and the capture will use the Exposure Time and Gain in the Sequence table list below one by one on the
Options>Sequence page;

3) If the Plan or Hardware is chosen in the Type combo box on the Options>Sequence page and Always enable software

trigger is checked on the Options>Advanced property page, the Sequence button will not switch to Multiple button and will be
enabled only when the still in Sequence enable

4)If the Plan is chosen in the Type combo box on the Options>Sequence page and the Software is chosen in the Trigger
Source combo box, the Sequence button will be enabled.

5)If the Hardware is chosen in the Trigger Source combo box, the Sequence button will be disabled, but the Frame Box
will still be enabled and the Sequence will switch to the Hardware Sequence capture. One Hardware trigger signal will capture the
specified frames on the Frame Box using the Exposure Time and Gain in the Sequence table on Options>Sequence page;

6)Check Options>Sequence page for the related Sequence setup options;

6.1.3 The triﬁﬁer caﬂture and 10 Control configurations

Qutput Sequence 10 Control Advanced Output Sequence |0 Control Advanced
(O Show in the video window Type: Disable
© Show in a new window Number: 50 Proset v
O Save to disk Index Exposure Tine Gain Delay
Directory: Current  Current
Base: C:\Users\CameraView\Documents\ToupView ] ; . =
VVVVV : 100
Sub: Nene 4 100
5 00
File:
Name Format:  yyyymmddHHMMSSss:
File Prefic
File Type:
The sequence begins with
Sample: Ci\Users\CameraView\Documents\ToupView\20230320084632305.t
0K Cancel 0K Cancel
Figure 19 Options>Output page Figure 20 Options>Sequence page
Output  Sequence |0 Control advanced Output Sequence |0 Control Advanced
Line Select: Isclated input = Output Mode: ne Trigger Wait 8 Always enable software trigger Shutter Mode:
R Exposure Active Mode:
GPIO Mode: nput Output Inverter: No Btnable
Exposure Start Line: o
Format: Opto-coupled Strobe Delay Mode:  pre-delay Baud Rate:
9600 ~  Exposure End Line: =
Debouncer Time: g =1 [0,20000]us Strabe Delay Time: 0 < | [0,5000000]us
= = Line Mode:
Input Activation:  Rising edge > Strabe Duration 0 = [0,5000000]us TX(GPIO_O)/RX(GPIO_T)
Trigger Delay: 0 | (0,5000000)us  User Value: 0 z T Send
Rx: Recv
Counter Source:  Isolated input v Counter Reset: Reset
Counter Value: 1 =] 11,1023 PWM Source: Isolated input
0K Cancel 0K Cancel
Figure 21 Options>10 Control page Figure 22 Options>Advanced page

The Trigger Source can be Isolated input, GPIO0, GPIO1(when configured as input), Counter, or PWM which can
be configurated on the Options property sheet. Also the camera’s Isolated output, GPIO0 or GPIO1(can be configurated
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as Output) can be used as Output or UART (GPIOO0, GPIO1 only) applications. All of these configurations can be
realized on the Options property sheet described in Table 12 below.

About the captured file operation style, one can find it on the Option>Output page;
About the Sequence setup, one can find it on the Option>Sequence page;
About the camera pin IO Control style, one can find it on the Options>IO Control page;

About the Always enable software trigger and UART setup, Shutter Mode, and Exposure Active Mode, one can
find it on the Options>Advance page.

Table 12 Options property sheet for Trigger Source or camera pin configuration

Pages Items Descriptions

Used to set the captured frame’s Output destination, can be Show in the video window, Show in a new window or
Save to disk;

When Save to disk is checked, the E¥ button will be enabled clicking it to choose the Base directory, clicking the
Output l())uttI')mt' Sub combo box’s dropdown button to choose the Sub directory;

page estination The File Name Format, File Prefix, File Type, and even The sequence begin with can be chosen, set, or defined.
Note: 1)Valid only for Sequence or Multiple capture setup;

2)For Single or Loop capture, the captured image will be always displayed on the video window;

Disable: If the Disable button is chosen in the Type combo box on the Options>Sequence page, the Sequence button
on the Capture & Resolution page will switch to Multiple button;

Plan: 1)If Plan is chosen in the Type combo box on the Options>Sequence page, the Multiple button on the Capture
& Resolution group will switch to Sequence button;

2) If the Software Trigger Source is chosen in the Capture & Resolution group or the Always enable software
trigger is checked on the Options>Advanced property page, the Sequence button will be enabled After the Software
trigger signal is arrived(By clicking Single, Loop, or Sequence button), the camera will capture frames specified in

Sequence 3 =

the edit box with spin (we call it Frames Box) affiliated to the Sequence button; The
whole captures will use the Exposure Time, Gain and Delay in the Sequence table list under

Number: 3= Presst v

one by one by the software;

3) If the Disable button is chosen in the Type combo box on the Options>Sequence page, the Sequence button on
the Capture & Resolution page will switch to Multiple button;

4) The Sequence button will be enabled only when a) the Plan in the Type combo box is chosen on the
Type Options>Sequence page and b) he Software Trigger Source is chosen in the Capture & Resolution group or c)
Pl Always enable software trigger is checked on the Options>Advanced property page;
Hardware

Hardware: 1) if Hardware is chosen in the Type combo box on the Options>Sequence page, the Multiple button
on the Capture & Resolution group will switch to Sequence button and will be disabled for Hardware trigger. But
users can still set the frames number in the Frame Box on the Capture & Resolution group;

Sequence 2) After the Hardware trigger signal arrives, the camera will capture frames specified in the edit box with spin

page aquenee . . .
o i (we call it Frame Box) affiliated to the Sequence button; The whole capture will use

Number: 3 Presst v

the Exposure Time, Gain (Delay is not used) in the Sequence table list under
one by one but stored in the camera hardware for the quick operation;

3) If the Disable button is chosen in the Type combo box on the Options>Sequence page, the Sequence button on
the Capture & Resolution page will switch to Multiple button.

4) The Sequence button is always disabled if a) The Hardware is chosen in the Type combo box on the
Options>Sequence page and b)the Hardware Trigger Source is chosen in the Capture & Resolution group;

5) The Sequence button will be enabled if a) the Software Trigger Source is chosen in the Capture & Resolution

group or b) the Always enable software trigger checkbox is checked on the Options>Advanced property page, in
this case, both the Plan and Hardware Sequence capture are supported;

The possible Sequence(capture) frames to be captured. If the Number is larger than the Sequence Number in the
Number Frames Box on the Capture & Resolution group, the other Indices will be executed at the next Sequence operation
one by one recycled;

Index The order of the Number group;

Exposure Time The camera Exposure Time for the specified capture Index in the Sequence capture;

Gain The camera Gain for the specified capture Index in the Sequence capture;

Delay The Delay time for the specified capture Index in the Plan Sequence capture(Valid for Plan Sequence capture only);
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Choosing Save to save the current Sequence table’s settings;

10 Control
page

Preset Clicking Management to Rename the saved Sequence table’s setting files or Remove them from the
Management list;

Line Select Choosing which line to set. Can be Isolated input, Isolated output, GPIO0 or GPIOI1 et al;
To configure whether the line selected in Line Select is for Input or Output. Only GPIO0 or GPIO1 can be

PIO Mod configured as either Input or Output;

ode If Isolated input or Isolated output is chosen, the GPIO Mode will be specified as Input or Output (Not

configurable) respectively;

Format Specify the current selected signal’s Format in the Line Select combo box, can be Opto-coupled(Isolated input,

Isolated output)or TTL (GPIO0 or GPIO1 )for clarity(Unconfigurable);

Debouncer Time

Since there may be a glitch in the external trigger input signal if it directly enters into the internal logic circuit of the
camera, it will cause false triggering, so the input trigger signal should be debounced. In addition, the effective pulse
width of the trigger signal input by the user should be greater than the Debouncer Time, otherwise, the trigger signal
will be ignored;

When Isolated input, GPIO0 or GPIO1 is chosen in the Line Select combo box and GPIO0 or GPIO1 is configured
as Input in the GPIO Mode combo box, the Debouncer Time will be enabled for the user to input the Debounter

Time between 0 to 20000us;
Before Trigger_inl Trigger_in2 Trigger_in3
daboumes H rw

Debouncer - i. Debouncer I
time IS time 0

Input Activation

When Isolated input, GPIO0 or GPIO1 is chosen in the Line Select combo box and GPIO0 or GPIO1 is configured
as Input in the GPIO Mode combo box; The Input Activation combo box will be enabled to configure the Input
Activation as either Rising Edge or Falling Edge;

rising edg ; falling edge 0
I . I
| Trigger | Trigger
— :4'_ delay 4 Golay
I
i
i
i
i
I

Sensor

exposurel exposure2

Trigger Delay

When Isolated input, GPIO0 or GPIO1 is chosen in the Line Select combo box and GPIO0 or GPIO1 is configured
as Input in the GPIO Mode combo box, the Trigger Delay will be enabled for the user to input the Trigger Delay
time between 0 to 5000000us;

If the Trigger Delay time is set to 1000000us, the camera will wait for 1s to capture the image after receiving the
trigger signal;

Output Mode
Exposure Active
Strobe

User Qutput

When Isolated output, GPIO0 or GPIOL1 is selected in the Line Select combo box and GPIO0 or GPIO1 is
configured as Output in the GPIO Mode combo box, the Output Mode will be enabled. It can be Frame Trigger
Wait, Exposure Active, Strobe, or User Output. The chosen mode can be used for diversified applications;

The Frame Trigger Wait signal is pulled low at the start of exposure and pulled high when the last frame of data is read
out. The trigger signal input by the user should be in the valid period. If the user inputs a trigger signal when the signal
is low, the trigger signal input at this time will be ignored. The following example is the case when Burst Count =2,

as shown below;
Trigger_in |
| Trigger
delay
|

|
Sensor Sensor
exposurel exposure2 l
1 1
Frame | ! | |
|

|
. . Sensor Sensor
Trigger Wait :<_mat‘butl_>: lg— Z_>I
|

| readout.
| |

ExposureActive: when this signal is high, it means the sensor is exposing. This signal can be used to control
an external mobile device to remain stationary or move at low speed while the camera is at exposure.
The timing diagram of the exposure valid signal is shown below;
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exposure
active

‘When the relative position of the camera and the object to be photographed changes, you can refer to Exposure Active
signal to prevent the captured image from being affected by movement and focus adjustment during the exposure
process;

Trigger inl| Trigger_in Trigger_in3
i i i
} Trigger } Trigger } Trigger

; delay — W gelay ! delay

i i i
» Exposure } !
time ! Sensor Sensor i

Sensor
exposurel exposure2 exposure3

i
i
i

1

When Strobe is chosen, Strobe Delay Mode, Strobe Delay Time, Strobe Duration will be enabled;

When User Output is chosen, User Value will be enabled. lines3, line2, linel are the combination of GPIO1,
GPIO0 and Isolated output respectively. If User Value is 001, then line GPIO1 and GP100 will be disabled

and Isolated output will be enabled;
B
UserQu
eduer
.

Output Inverter

When Isolated output, GPIO0 or GPIO1 is selected in the Line Select combo box and Output is chosen for GP100
or GPIO1 in the GPIO Mode combo box, the Output Inverter will be enabled to configure the current selected
line’s output as either inverted or not(Yes or No).

Strobe can be used to control external devices such as the strobe, and the effective level duration, delay time, and pre-

Strobe Delay delay time of the strobe signal can be set;
M . .
ode When the Output Mode is Strobe, Strobe Delay Mode will be enabled. It can be pre-delay or delay;
When exposure starts, the strobe does not take effect immediately, and the output is delayed according to the value set
by Strobe Delay Time which is between 0 to 5000000us. The Strobe Delay Mode can be pre-delay or delay; It is
described below;
pre-delay:
Trigger_inl Trigger_in Trigger_in3
| | |
»ﬂ a | e *ljr e
| | I
[ Exposure | | |
Sensol'1 —:'N tine  — Senso'1!' Senso{:'
exposure. exposurge2 exposur;ed
I i .
»! h Previous I |
St [ delay | |
Strobe Delay ® Ao
e e
delay:
Trigger_inl Trigger_in Trigger_in3
| | |
»l :er:z;f o o] T
| | |
! Exposure | | |
! Sensor !

Sensor time Sensor
exposurel exposure2 exposure3
|
lg— Output Delay

[ | U
—, < Output Delay — :q—mcput Delay —
i L

Strobe | |
Duration | !
time

Strobe Duration

The high level duration of the strobe is determined by the Strobe Duration which is between 0 to 5000000us as shown

below;
Trigger_inl Trigger_in2 Trigger in3
| | |
| Trigger | Trigger | Trigger
"l :l~ delay —» Y gelay delay
| |
| py, | |
» posure
time = Sensor Sensor
exposure2 exposure3

Sensor
exposurel
|
|

Strobe | Duration |
time

I
17

User Value

Users can input a value at User Value edit box with spin to control the line as disable or enable. Enabled when User
Output is chosen in the Output Mode combo box. The logical value 0 or 1’s combination of GPIO1(line3),
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GPIOO0(line2) and Isolated output(linel);
When the output mode is selected as User Output, the user can input a value at User Value edit box to control the
corresponding line output with 0 or 1;

The value here is only valid for the lower three bits of a binary. For example, when line 1 and line 3 are set to User
Output mode, and its User Value is set to 4 ('b100), then line 3 outputs 1, and line 1 outputs 0, as shown below.

lil!
.
Valwe: L] © [ 0]
e

Counter Source

When Counter is chosen in the Trigger Source combo box in the Capture & Resolution group, the Counter Source
can be chosen from Isolated input, GPIO0 or GPIO1 in this combo box on the Option>IO Control page;

Counter Value

The Counter Value is used to divide the frequency of the external input trigger signal when the Counter Trigger
Source is chosen in the Capture & Resolution group; See Counter in Table 11 for detail;

Counter Reset

Click Reset button can clear the current counting process and begin a new one;

When PWM is chosen in the Trigger Source combo box in the Capture & Resolution group, the PWM

Advanced
page

PWM Source Source can be from Isolated input, GPIO0, or GPIO1 in this combo box et al. ;
When this button is checked, no matter whether Trigger Source is Software or Hardware, the software
trigger buttons(Single, Loop, Multiple) are always enabled;

Always enable | If the Plan or Hardware is chosen in the Type combo box on the Options>Sequence page, the Multiple

software trigger

button will switch to Sequence button; The Sequence button will be enabled if a)the Software Trigger Source is
chosen in the Capture & Resolution group or b) the Always enable software trigger checkbox is checked on the
Options>Advanced property page, in this case, both the Plan and Hardware Sequence captures are supported;

There is a serial port function on the Advanced page, which can be used to communicate with external
devices via serial port. Check Enable to enable this function. When enabled, GP1IO0 and GPIO1 can only
be used as UART transfers;

UART .
The Baud Rate supports 9600-115200. Cable Select can configure GPIO0 and GPIO1, which can be
configured as TX or RX respectively. Setting a value at TX, clicking Send to send the set value out; click
Accept at RX to receive the value from the external device;

Shutter Mode Enabled if the camera supports. Users can select Rolling Shutter or Global Reset;

Exposure Active
Mode

Enabled if the camera supports. Users can select Specified lines or Common exposure time;

Exposure Start | Enabled when Specified lines in the Exposure Active Mode combo box is selected. To configure when the
Line Exposure Active signal is valid;

Exposure  End | Enabled when Specified lines in the Exposure Active Mode combo box is selected. To configure when the
Line Exposure Active signal is invalid,

6.2 Application installation

In terms of software, customers are welcome to visit our website: https://www.ehd.de/driver to download the
latest EHDView. SWIR series can also be used with ASCOM, DirectShow interface. If the third-party software
is compatible with these interfaces, customers can also download software drivers from our website and install them
into the third-party software.

6.3

Introduction to EHDView is a professional software that integrates camera control, image

acquisition and processing, image browsing and analysis functions. EHDView has the following characteristics:

x86: XP SP3 and above ; CPU supports SSE2 and above

x64: Win7 and above

Support video mode and Trigger Mode (Raw format or RGB format)
Automatic capture and quick recording capabilities

Supports multiple languages

Hardware ROI and digital binning capabilities

Rich image processing functions, such as image stitching, real-time overlay, flat field correction, dark
field correction, etc.
Supports all EHD cameras
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6.3.1 User interface design
® The menus and toolbars are properly set to ensure quick operation
® Professionally integrated with 5 sidebars - Camera, Folders, Undo/Redo, Layers, Measure
® Comfortable operation method (double-click or right-click context menu)
® Detailed help manual
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Figure 23 EHDView video window

6.3.2 Professional Camera Control Sidebar

Capture & Resolution

Set up live and still capture, snap images, or record video

Auto exposure (preset exposure target value), manual exposure (exposure time can be manually

E & Gai . . .
xposure & Lain entered and set by slider); gain up to 5 times
. Advanced one-click smart white balance settings, and you can adjust white balance by manually
White Balance .
setting color temperature and color
Color Adjustment Color, saturation, brightness, contrast, gamma initial high-speed adjustment function

Frame Rate Control

For different computer and USB performance, the camera can be super compatible by adjusting
the frame rate

Flip

Select "Horizontal" or "Vertical" to adjust the sample orientation to ensure the same orientation as
the visual system

Sampling

Neighborhood averaging can improve the signal-to-noise ratio of the video stream; while the
sampling extraction mode can ensure the sharpness of the video stream. Supports histogram
expansion of video stream, image negative and positive switching, grayscale calibration, and
sharpness factor calculation to facilitate video focusing

Bit Depth

8, 12-bit switching, 8-bit is the basic Windows image format. 12-bit has higher image quality but
reduces frame rate

Roi

ROI, Region of interest. This function can set the ROI value of the video window. After the ROI
group is expanded, a rectangular box will appear in the middle of the video window, and the ROI
can be changed. The mouse can adjust the size of the ROL. If there is no problem with the ROI,
click "Apply" to set the video to the size of the ROI, and the default value will be restored to the
original size.

Dark Field Correction

To enable darkfield correction, you should first capture a field image, then click Enable. Check
Enable to enable darkfield correction. Uncheck it to disable darkfield correction

Cooling

Set TEC Target Temperature, fan on/off
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Parameter Save

Load, save, overwrite, load, export custom camera panel controls (including calibration
information, exposure parameters and color settings information, etc.)

6.3.3 Professional and practical image processing functions

Video Function

Various video professional processing functions: video broadcasting, timing capture, video
recording, video watermarking, watermark mobile alignment, watermark rotation alignment, video
grid overlay, video measurement, video scaling, gray scale calibration, video high dynamic (HDR),
video depth of field extension, video image stitching, video scale, date, etc.

Image Processing and Enhancement

Image contrast control and adjustment, image denoising, various image filtering algorithms, image
mathematical morphology algorithms, image rotation, image scaling and image printing, etc.

Image Overlay

The EHDView image overlay denoising function introduces advanced image matching
technology. Users only need to record a short video of the image to be superimposed, and they
can superimpose and output high fidelity in the case of displacement, rotation and magnification

change between multiple frames of the video. images, easy to use

nth image
(n-1)th image
(n-2)th image

3nd image
2nd image
1st image

Image Stacking

Figure 24 Image overlay denoising

6.3.4 Super compatibility

Camera Video Interface

Provide Twain, DirectShow, Labview, SDK installation package (native C++, C#)

Supported Operating Systems

Compatible with Microsoft® Windows® XP / Vista/7 /8 /10 /11(32 & 64 bit), Mac OSX, Linux

Language Support

Language support can be added manually, currently supports English, Simplified Chinese,
Traditional Chinese, German, Japanese, Russian, French, Italian, Polish, Turkish

6.3.5 Basic hardware re

uirements

PC Basic Configuration Requirements

CPU: Intel Core 2 2.8GHz or higher

RAM: 2GB or more

USB Port: USB3.0 / USB 2.0

Monitor: 17" or higher

CD-ROM

6.4 Software development instructions

6.4.1 SDK description

The download link of the SDK is as follows: https://www.ehd.de/driver/

6.4.2 SDK support platform

® Win32:

x86: XP SP3 and above; the CPU needs to support at least the SSE2 instruction set.
x64: Win7 and above.

arm: Winl0 and above.

arm64: Winl0 and above.
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WinRT: x86, x64, arm, arm64; Windows 10 and above.
macOS: x86 and x64 bundle; macOS 10.10 and above.
Linux: core 2.6.27 and above.
x86: The CPU needs to support at least the SSE3 instruction set; GLIBC 2.8 and above.

x64: GLIBC 2.14 and above.

armel: GLIBC 2.17 and above; compiled by toolchain arm-linux-gnueabi (version 4.9.2).

armhf: GLIBC 2.17 and above; compiled by toolchain arm-linux-gnueabihf (version 4.9.2).

arm64: GLIBC 2.17 and above; compiled by toolchain aarch64-linux-gnu (version 4.9.2).
Android: arm, arm64, x86, x64; compiled by android-ndk-r18b.

6.4.3 Introduction to SDK content
nncam series cameras support a variety of APIs, including: Native C/C++, NET/C#VB.NET, Python, Java,

DirectShow,

Twain, LabView, Matlab, etc. Compared with other APIs, Native C/C++ API as a low-level API is

characterized by using pure C/C++ development without relying on other runtime libraries. The interface is simple and
the control is flexible. This SDK zip package contains all the resources and information needed. The directory is as

follows:
o

inc:
nncam.h, the C/C++ header file.

win: Microsoft Windows platform
file
€ dotnet:
nncam.cs, supports C#. nncam.cs uses P/Invoke to call nncam.dll. Please copy nncam.cs to your C#
project for use.

nncam.vb, supports VB.NET. nncam.vb uses P/Invoke to call nncam.dll. Please copy nncam.vb to your
VB.NET project for use.

® x386:

nncam.lib, x86 lib file.

nncam.dll, x86 dynamic library file.

democpp.exe, x86 C++ demo execute the procedure.

x64:
nncam.lib, x64 lib file.
nncam.dll, x64 dynamic library file.
democpp.exe, x64 C++ demo execute the procedure.
arm:
nncam.lib, arm lib file.
nncam.dll, arm dynamic library file.
armo64:
nncam.lib, arm64 lib file.
nncam.dll, arm64 dynamic library file.
winrt:
They can be applied for Dynamic library files of WinRT/ UWP (Universal Windows Platform)/ Windows
Store App. They are compatible with Windows Runtime and can be referenced by Universal Windows

Platform apps. If you use C# to develop UWP, you can use the nncam.cs wrapper class.
Please pay attention to the Device Capability of uwp. Refer to how to add USB device capabilities to the
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app manifest. (Microsoft seems to limit the Device entry under DeviceCapability to no more than 100)
demouwp.zip is a simple example of uwp. Please modify vid and pid. under DeviceCapability in the file
Package.appxmanifest before compiling the run example.

Drivers: (Cameras produced after 2017.1.1 support WinUSB, and drivers no longer need to be installed
on Windows 8 and above)
The x86 folder contains the x86 kernel-mode driver files, including nncam.cat, nncam.inf and
nncam.sys.

The x64 folder contains the x64 kernel-mode driver files, including nncam.cat, nncam.inf and
nncam.sys.

samples:
1. democpp, C++ example. This example demonstrates enumerating devices, opening devices, previewing
videos, capturing images, setting resolution, triggering, saving images to files in various image formats
(.bmp,.jpg,.png, etc.), wmv format video recording, Trigger ModeTrigger Mode, 10 control and so on.
This example uses the Pull Mode mechanism. To keep the code clean, the WTL library used by the
examples can be downloaded from this link http://sourceforge.net/projects/wtl/.

2. demopush, C++ example, using the Push Mode mechanism, StartPushModeV3.

3. demomfc, a simple C++ example, uses MFC as a GUI library, supports opening devices, previewing
videos, capturing images, setting resolution, saving images to files in various image formats
(.bmp,.jpg,.png, etc.), etc. This example uses the Pull Mode mechanism.

4. demowinformcsl1, take C# winform for example, it supports opening devices, previewing videos,
capturing images, saving images to files, and setting white balance. This example uses the Pull Mode
mechanism, StartPullModeWithWndMsg.

5. demowinformces2, take C# winform for example, it supports opening devices, previewing videos,
capturing images, saving images to files, and setting white balance. This example uses the Pull Mode
mechanism, StartPullModeWithCallback.

6. demowinformces3, take C# winform for example, it supports opening devices, previewing videos,
capturing images, saving images to files, and setting white balance. This example uses the Push Mode
mechanism, StartPushMode.

7. demowinformvb, take VB.NET winform for example, it supports opening devices, previewing videos,
capturing images, saving images to files, and setting white balance. This example uses the Pull Mode
mechanism.

linux: Linux platform files

Udev: 99-nncam.rules, udev rule file.

Please refer to: http://reactivated.net/writing udev rules.html.

c#: nncam.cs, Support. Net Core C#. nncam.cs uses P/Invoke to call libnncam.so. Please copy
nncam.cs to your C# project for use.

x86: libnncam.so, x86 version so file.

x64: libnncam.so, x64 version so file.

armel: libnncam.so, armel version so file, toolchain is arm-linux-gnueabi.

armhf: libnncam.so, armhf version so file, toolchain is arm-linux-gnueabihf.

arm64: libnncam.so, arm64 version so file, toolchain is aarch64-linux-gnu.

android: libnncam.so for four architectures of Android platform arm, arm64, x86, x64.
mac: macOS platform files.

python: nncam.py and example code.

java: nncam.java and example code (console and Swing).

doc: SDK usage documentation, Simplified Chinese, English.

sample:
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de emosimplest, the simplest example, is about 60 lines of code.
demoraw, RAW data and still shots, about 120 lines of code.

6.4.4 Third-party interface software

directshow: DirectShow SDK and demo program.
twain: TWAIN SDK.

labview: Labview SDK and demo program.
matlab: MatLab demo program.

Micromanager.
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7 MaxCam-4040UV-TE Camera Cameralink Port application

7.1 Connection to the Cameralink

Connect the two CameraLink cables: the SDR1 port on the camera is connected to the CL1 port on the capture
card, the SDR2 port on the camera is connected to the CL2 port on the capture card.

Attention: if the camera and the acquisition card cross-linking, camera will not work. Please pay special attention.
7.2 Software installation

7.2.1 Install SDK
Windows 10 system can directly select the exe shown in Figure 25 to install SDK; For Windows 7, please install
the driver shown in Figure 26.

~

=33 e d=h =R pi
I @ SaperalTSDKSetup_8.60.exe ]zoz 3/4/28 13:49 NEEF 413,617 KB
@ Xtium2-CL MX4.pdf 2023/4/28 13:59 Microsoft Edge ... 4,426 KB
% xtium-cl_mx4_130000311.exe 2023/4/28 13:49 NFEREF 43,574 KB
Figure 25
& SaperalTSDKSetup _8.60.exe 2023/4/28 13:49 NERF 413,617 KB
[ﬁ Windows6.1-KB3033929-x64.msu 2023/8/24 10:37 Microsoft B3ie... 44 843 KB
@ Xtium2-CL MX4.pdf 2023/4/28 13:59 Microsoft Edge ... 4,426 KB
% xtium-cl_mx4_130000311.exe 2023/4/28 13:49 NERF 43,574 KB
Figure 26

7.2.2 Install options
The following is the interface to be selected, and the rest of the steps can be directly clicked next.

Preparing Setup

Please wait whie the

Sapera LT Setup is preparing the InstaliShield Wizard, which wil guide you through the rest of
o cobo oo Dionco o

You are about to install Sapera LT SDK, an image acquisition and control
SOK for Teledyne DALSA frame grabbers and cameras.

If you intend to use Teledyne DALSA Camera Link GenCP based cameras,
such as Piranha 4 and Nano-CL, with third party frame grabbers only, we
recommend that you install the Sapera Camera SOK instead.

Please choose Yes to continue installation, and No to exit now.

Install®

Figure 27
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Sapera LT SDK

Installation of Sapera LT Acguisition C

Please choose which Sapera LT acquisition components you want to install

$4 Teledyne DALSA frame grabbers and Cameralink GenCP compatble cameras.

M GigE Vision cameras

M Teledyne DALSA 30 profie sensors

I UsB3 Vision Cameras

[ <ok [| net> | [ cancet |

Instal

Figure 28

7.2.3 Install the driver

The exe shown in Figure 29 is the driver of the capture card (xtium-cl_mx4) currently used by our company, and
the drivers of dalsa acquisition cards are different.

Capture card driver installation steps can be all click Next.

& SaperalTSDKSetup_8.60.exe 2023/4/28 13:49 NERE 413,617 KB

&3 Xtium2-CL MX4.pdf 2023/4/28 13:59 Microsoft Edge ... 4,426 KB

I % xtium-cl_mx4_130000311.exe 2023/4/28 13:49 NAEREE 43,574 KB
Figure 29

Restart your computer after the installation is complete.
7.3 Configure the Delsa capture card

7.3.1 Serial port configuration
Find the software Sapera Configuration in Figure 30 of the DALSA supporting tool, open it, change COM port

mapping (optional) to the required port (currently COM2) as shown in Figure 31, and restart the computer according to
the program requirements.

- Teledyne DALSA Sap... ~ - Teledyne DALSA Xtiu... @ ToupView

s
. Documentation L} Readme V.' Sapera CamExpert

D

..,» Sapera Color Calibration w Sapera Configuration E Sapera Explorer

m Sapera Log Viewer m Sapera Monitor m Sapera PCi Diagnostics

. Sapera.NET Demos (Visu... l Sapera.NET Examples (Vi... l Sapera++ Demos (Execu...

. Sapera++ Demos (Visual... l Sapera++ Examples (Exe... . Sapera++ Examples (Vis...

Figure 30
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T sapera Configuration

Server List
Index | Name ‘ Info Type Additional Infarmation |
1] Systemn [nda]
1 Hhum-CL_Mx4_1 Serial humber CO156096

Contiguous Memory

Buffer Allocation [Legacy] -
Buffer Allocation Requested (Legacy) 3 3: MBytes

Actual Space Allocated 3 MBytes

Carneralink Serial Port Configuration

Physical port name [ <tium-CL_M44_1_Serial_0 |
COM port mapping [optional) ‘EDMZ j
Teledyne DALSA camera detection ‘Aummatic Detection j

Sapera will try to detect Teledune DALSA cameras on this COM part using bath GenCP
and text-based protocols.

Baud rate setting Auto Detect & Maximize j

Sapera wil find the baud rate that the camera is currently set to and then find the
highest commen baud rate supported by the camera and the frame grabber.

n
™ Multithreaded transfer callback optimization

Enabling this feature may improve transfer callback perfformance when using multiple
cameras (usually GigE Vision| from the same Sapera application. However, it should only be
enabled for a fully tested application after other perfarmance improvement methods related
ta transfer callbacks have been implemented in the application source code, since these

are usually sufficient,
Save Settings Mow | Close

Figure 31 Serial port configuration dialog box

7.3.2 CameraLink mode configured
Open the software in Figure 32 and verify that it looks like Figure 33. If not, please click the Manual button in

Figure 20 to modify the tart as shown in Figure 34, and click the tart Updat button to wait for the completion of the
update. If an error occurs, please confirm whether the serial port control is turned off.

. Teledyne DALSA Sap... - Teledyne DALSA Xtiu... ~ @ ToupView

Device Manager ﬁ Diagnostic Tool ﬁ Firmware Update

Z‘n Readme E User's Manual (PDF)

Figure 32

Teledyne DALSA Device Manager

Teledyne DALSA Device Manager
" WYersion: 3.79.0.0

Select " Automatic " to update with the D efault Configuration
Select " Manual " to update with a Specific Canfiguration

Device Serial Number Status
Htiun-CL_Md_1 CO156462 | 80-Bits Camera Link | Update Mat Required
Cancel

Automatic Manual
Figure 33
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3 Teledyne DALSA Device Manager v:3

File Toals Help

Firmware Update Manager
tart Updat Save Config file |  Load Config File [¥ Same Configuration For All Devices
Device Figld Value
hium-CL_Mx4_1 Serial Mumber CO156462
Update Firmware Device Version 0x0000000000202001
ACU/DTE + PCle Interface 1.30.00.0311
I Configuration 80-Bits Camera Link - I
Infarmation Support for one 10 Taps @ 8 bits or one 8 Taps @& 10 bits Camera Link camera.
Firmware State Update Mot Required
Device Info  Firmware Update |
Output
m _
Figure 34

7.3.3 Configuring CameraLink Receiving
Opening the Sapera CamExpert software of DALSA, click the arrow position in Figure 35 and select
MaxCam-4040UV-TE_CL _10bit_8Ports V1.0.ccfto load the configuration information of the receiving format of

CameraLink.

D=l 7
Devi elector 4
Devide: EHR ftiomCL M4 1 _p_" Cameralink Full Mono hd
Configur... |Select a camera file (Dptiomal) A
Cameralink Dete. . . Detect Camera Settings

Detection ' Automatic’ and baundrate ' Auto—Tetect. ..
Parameters w0
Category Parameter |‘I.I'a|ue
Basic Timing Camera Type Areascan
Advanced Cantrol Color Type Meonochrome

Etormal Toimmae Pixel Depth 12

Figure 35 Load the CameraLink receive format configuration information

The arrangement is shown in Figure 36(You do not need to change the arrangement of the ccf files mentioned
above).
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1112

Description

One Tap Left to Right

Two Interline Channsl, Evan A

Two Interline Channel, Even B

sparate Left to Right

ate Left to Right

Four Taps Separate Left to Right
Eight Taps Separate Left to Right

Ten Taps Separate Left ts Right

[= -

[+ L3

[= »

[ -

[ -

[+ - [ -
[_= [» = [0 =
[ T- =» ¢

[rmp [omp [cop [omp [rmp [7mp [comp [rimp
[z T oo T [ omp [ omp Jrmp [ o [ [mp [ o

]
|
|
|
|
]
|
- [0 = |
]
]
]
]
]

Figure 36 Arrangement

7.3.4 CameraLink Receiving the configuration content
The image below shows the resolution and bit depth Settings.

The steps of Camera Sensor Geometry Setting are shown in Figure 38 and Figure 39.

HEIEEL =
Eg CIEEAEE »
1Y Four Taps Two Sagrants Interlewsd [ ][0 ][ - Wclfolfcliall 3
e DOE00DO0 S
E-1{ Two Taps Separate Comverge n Y - B
Tes Taps Sepavate Diverge [ - AE - ]
I = T e« =]
[z - [ - 1]
[ - [ - 1]
Curtea  Custom Configwarion [ Satting ]
Lo | _cmw |

Parameter | Value
Camera Type Areascan
Color Type Monochrome
Harizontal Activ.. 2048
Horizontal Offs... 0
Vertical Active (... 2048
Vertical Offset (... 0
Pixel Clock Inp... 85
Camera Sensor... 1X8-1Y
PoCL Disabled
PoCL Status Mot Active
Figure 37

Parameter | Value

Camera Type Areascan

Color Type Monochrome

Horizontal Activ... 2048

Heorizontal Offs... 0

Vertical Active (... 2048

Vertical Offset (... 0

Pixel Clock Inp... 83

I Camera Sensor.. 1X8-1Y

PolCL Disabled

PolL Status Mot Active
Figure 38

30
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GenlCam Description
I3-1Y  One Tap Left to Right [ Y |
1¥2  Two Interline Channel, Even A [ - ]
[z = J
12 Two Interline Channel, Bven B [= = ]
D = J
20-1Y  Twe Taps Separate Left to Right [ - B - |
q-1¥ [ - ID 3 [c = |
1) [ = [ = J[c = [0 = |
GBI Bight Taps Sepwate Left to Right [y |owp | cup | Omp | tmp | 7w | omp | |
UMY Ten Taps Separate Left to Rickt  [Gmp [wp | cop [ omb [ 2ab [ vk [ oo [ [imb [ 7 |
. EEEGE! = I
a [ = ]

2E2-1Y  Four Taps Tro Segnants Interlesvsd [R5 ][ = || (I [ Dena |
B T Ttetawed DOE00D0D s
2AE-1  Two Taps Separats Comverge X - - [
DY Tws Taps Separate Diverge [ - NE - ]
CEEE s« EEIER] [Ge]
E-2TE  Four Quadrant Comverge [* - [ - v
B - [ - ]
Costia  Citton Cokfl gatien [ Satting |

Coc ] _om |
Figure 39

7.4 Using Genlcam

7.4.1 Communication Settings
Enter the interface shown in Figure 40 and set the content as shown in Figure 41.

E CamExpert (version 8. 2120} - [Untitled]

File View Pre-Processing Tools Help

DS Wl ?

Device Selector

Tevice: | Ytium—CL_ME4 1 _;7_" Cameralink Full Mono
Configur. .. |[Select a camera file (Optionall
Cameralink Date. .. [ Detect Camera l “ Settings ”

Detection "Automatic’ and baudrate "Auto-Detect and Maximize'

Figure 40
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Communication Settings X

Selected Serial Port:  Xtium-CL_MX4_1_Serial_0

—Protocol Detection

Type: Automatic Detection LI

CamE xpert tries to detect Teledyne DALSA
cameras on this COM port using both GenCP and
text-based protocols.

-1 Serial Port Settings -

Baud Rate: Auto Detect & Maximize

Will find the baud rate that the camera is curently
set ta and then will try to find the highest baud
rate supported by the camera and the frame
grabber.

Save Settings | I Cancel I

Figure 41

After the Settings are complete, properly connect the camera and restart CamExpert. Figure 42 will appear on the

software interface.

7.5

LE’.:nni:er:

Category
B Board

Basic Timing

Advanced Control
External Trigger
Image Buffer and ROI

=] Attached Camera — CameraLink_1
Device Information and control
Image Format Controls

TEC ctrl

Trigger ctrl

Figure 42

Description of Genlcam
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7.5.1 Device Information and control

As shown in Figure 43, it contains the basic information of the equipment, including exposure time control, gain
control, frame rate control and TEC temperature display.

Category Parameter | Value
El Board Manufacturer ... | touptek hangzh
Device Famil founsSwIr
Basic Timing vevice ramily oupswir
Model Name toupswir331k

Advanced Control

, Serial Number
External Trigger

expo time 100
Image Buffer and ROI

gain Middle Gain

B Attached Coamera — ... Frame Frequence 700

Device Information and ... Deniose mode ... Enable
Image Format Controls Deniose level 5
TEC ctrl TEC temp 0.4
Trigger ctrl Show More >
Figure 43
7.5.2 Image Format Controls
Figure 44 shows the ROI control.
Farameters b4
Category Parameter Value
E Board Horizontal Offset 0
Basic Timing Vertical Offset 0
Advanced Control Width 640
Height 512

External Trigger

g9 Show Maore ==
Image Buffer and ROI

[ Attached Camera — Cameralink 1

Device Information and control

Image Format Controls

TEC ctrl

Trigger ctrl

Figure 44

7.5.3 TEC Ctrl

As shown in Figure 45, TEC Ctrl contains TEC temperature control, TEC switch, fan switch, and TEC temperature
display in degrees Celsius.
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7.5.4 Trigger ctrl

The trigger control content Settings are shown in Figure 46 and contain the basic trigger Settings.

Category Parameter | Value
E Board set temp 0.0
Basic Timing TEC mode select Enable

Advanced Control
External Trigger
Image Buffer and ROI

El Attached Camera — _ .

Device Information and ...

Image Format Controls

TEC ctrl

Trigger ctrl

Fan mode select  Enable

TEC temp

Figure 45

-1.5

Show Maore ==

}Parameters
Category Parameter | Value
E Board Tri mode Disable
Basic Timing Softalways Disable
Advanced Control TRSource Optin
) TriActivation rising edge
External Trigger
Burst Counter 0
Imege:Butierandi BN CounterSource Opt_in
B Attached Camera — ... Counter Value | 0
Device Information and ... PWMSource Opt_in
Image Format Controls Soft trigger Disable
TEC ctrl Tirgger Delayd 0
T Tirgger Delays 0
Output Mode0 | 0
DurationTime 0
PreDelay 0
OutputDelay 0
UserValue Opt_in
TriProhibited = 4100
Counter Reset = Disable
Debounce0 0

Line Inverter

OutputCounter

F_{gure 46
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7.6 Camera Commands

7.6.1 Basic Formats
The serial port of the camera CameraLink is used as the communication port. The baud rate of the serial port is
115200, and the serial port has 8 bits without check bit mode.

The protocol format is compatible with GENICAM gencp 1.0. For details, refer to GENICAM protocol.

The protocol instruction is realized by register access, each function is distinguished and defined by different
register addresses, and the protocol data is divided into general part and special part. The protocol data is preceded by
the general part and followed by the special part. The general part is fixed to the length of 16 bytes, and the length of
the special part is variable according to the different length of the function.

The general 16-byte format is described as follows (all fields in the general part are in Big-Endian format with high
bytes before them) :

Suppose the sixteen bytes of data are DO, D1, D2, D3, D4, D5, D6, D7, D§, D9, D10, D11, D12, D13, D14, D15.
For command execution, the protocol stipulates that the host computer is the active initiator and the device is the passive
responder.

1. DO, D1 is two prefix bytes, fixed as 0x01 and 0x00.

2. D2 and D3 are the check words of the universal partial data. The check part ranges from D6, D7 to D14, and
D15 adopts double-byte CRC redundancy check, with the high byte coming first (Big-Endian).

3. D4 and D5 are the check words for the total protocol data. The check part runs from D6 and D7 to the end of
the entire protocol data. Double-byte CRC redundancy check is also adopted, with the high byte in the front
(Big-Endian).

4. D6 and D7 are channel ids. At present, the device channel is fixed to 0, and the data is 0x00 and 0x00.

D8 and D9 are common flag fields. For the upper computer, if the value is 0x40, 0x01 indicates that the
normal function request is sent and the device needs to respond. If the value is 0x00, 0x01 indicates that the
normal function request is sent and the device does not need to respond. For the response of the device, the
field is 0x00. 0x00 indicates that the device receives the response correctly and there is no exception.

6. D10 and D11 are command ids, which are general command definition fields. For the upper computer, the
values are 0x08 and 0x00 when reading data and 0x08 and 0x02 when writing data. For the device, the value
is 0x08, 0x01 when it responds to read data, 0x08, 0x03 when it responds to write data.

7. D12, D13 indicates the length of the dedicated part data.

8. D14 and D15 are sequence ids. For the upper computer, the sequence ID needs to be increased by one for
each command sent. The sequence ID remains the same for a device-side response to ensure that the host
machine receives confirmation that the device-side instruction is executed correctly.

7.6.2 Dedicated Part Format

For the special part of the format is mainly divided into two read and write registers (register and length field is
fixed in the Big-Endian format before the high byte, the rest of the data can be Big-Endian or Little-Endian, according
to the custom)

1. Format description of the special part when the upper computer reads the register data

The whole dedicated data length is 12 bytes, if the data is RO, R1, R2, R3, R4, R5, R6, R7, X0, X1, X2, X3, where
RO~R7 is the register address that needs to be read; X0, X1 is fixed to 0x00, 0x00; X2, X3 are the length of the data to
be read (the length is the legal length defined by the register, and the length of each register is specified).

2. Format description of the special part when the device responds to the upper computer reading register data

The whole private data is the data that needs to be read, there are no other fields; The length varies according to
the length of the data read, such as X1, X2, X3....... Xn; The length of the read data is n.
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3. Format description of the special part of the upper computer when writing register data

When the upper computer writes register data, the special part of the data consists of two parts: register and data,
such as RO, R1, R2, R3, R4, R5, R6, R7, X1, X2, X3...... Xn; RO to R7 indicates the register address (REG_ADDR).
X1 to Xn indicates the data to be written. The length of the data to be written is n, which is the legal length specified by
the register.

4. Format description of the special part when the device responds to the host computer to write register data

When the device successfully writes data from the host computer, the dedicated data part of the device response is
fixed as 0x00, 0x00, 0x00, 0x00.

7.6.3 Definition of each register
ADDR_BASE =0x0000000020000000

REG_ADDR=ADDR _ BASE + ADDR_OFFSET

. . Register address . default Data
Number Register function (ADDR OFFSET) Register value parameters data length R'W sequence
1 ROI columns 0x070 0-2047 0 4byte RW little
2 ROI column 0x080 0-2047 2048 sbyte | RW little
starting position
3 ROI rows 0x090 0-2047 0 4byte RW little
4 | ROImow starting 0x0A0 0-2047 2048 | dbyte | RW litdle
position
5 Exposure 0x200 16~100000(us) 100 4byte RW Big
6 Gain 0x230 1~700 700 4byte RW Big
7 Frame rate 0x280 1~10 5 dbyte | RW Big
control
8 Denoising level 0x330 e ;ﬁ;g&o’ it 0 4byte RW Big
Algorithm T (°C) =data/10, —j )
9 control 0x340 N 4byte R Big
10 Defective pixel 0x350 1NTE, 0093 | dbyte RW Big
reload
TEC
11 Temperature 0x360 1 87, 0Kk 1 4byte RW Big
Setting
TEC temperature 1A, 0 /36 CEAR .
12 reading 0x390 S 0 4byte RW Big
TEC switch 0-Normal Mode .
13 control 0x400 1-Trigger Mode 0 4byte RW Big
0-soft disable .
14 Fan control 0x410 I-soft always enable 0 4byte RW Big
trigger source:
0-Opt_in
. 1-GPIO 0
15 Automatic dark 0x420 2-GPIO_I 0 dbyte | RW Big
field switch 3-counter
4-PWM
5-software
0-rising edge;
Manual dark 1-falling edge; .
16 field selection 0x430 2-level high; 0 4byte RW Big
3-level low
Auto exposure continuous acquisition .
17 switch 0x440 0-65535 0 4byte RW Big
0-Opt_in
18 tri_mode 0x450 1-GPIO 0 0 4byte RwW Big
2-GPIO 0
19 soft always en 0x460 Frequency division 0 4byte RW Big
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coefficient

20

tri_source i

0x470

0-Opt_in
1-GPIO 0
2-GPIO 1

4byte

RW

Big

21

tri_activation_i

0x430

Obit: GPIO_0: 0-
input, 1-output
Ibit: GPIO_1: 0-
input, I -output

4byte

RW

Big

22

burst counter i

0x440

software trigger

4byte

Big

23

counter_source i

0x450

when the Opt_in tirgger
assert, the start of
exposure will delay
0-32xffff_ffff (cycle)

4byte

RW

Big

24

counter_value_i

0x460

when the GPIO_0 tirgger
assert, the start of
exposure will delay 0-
32xffff ffff (cycle)

4byte

RW

Big

25

pwm_source i

0x470

when the GPIO 1 tirgger
assert, the start of
exposure will delay
0-32xffff ffff (cycle)

4byte

RW

Big

26

10 _link

0x480

when the software tirgger
assert, the start of
exposure will delay
0-32xffff ffff (cycle)

4byte

RW

Big

27

soft_start

0x490

Opt_out output mode: 0-
Frame Trigger Wait
1-Exposure Active
2-Strobe
3-User output

4byte

RW

Big

28

tri_delay 0 i

0x4a0

GPIO_0 Output mode: 0-
Frame Trigger Wait
1-Exposure Active
2-Strobe
3-User output

4byte

RW

Big

29

tri_delay 1 i

0x4b0

GPIO _1 output mode: 0-
Frame Trigger Wait
1-Exposure Active
2-Strobe
3-User output

4byte

RW

Big

30

tri_delay 2 i

0x4c0

Strobe duration
time:effective time 0-
32xffff ffff (cycle)

4byte

RW

Big

31

tri_delay s i

0x4d0

advance the exposure
time 0-32xffff ffff

(cycle)

4byte

RW

Big

32

output mode 0 i

0x4¢e0

later than exposure time
0-32xffff ffff (cycle)

4byte

RW

Big

33

output mode 1 i

0x410

Opt_out--user value

4byte

RW

Big

34

output_ mode 2 i

0x500

next trigger rising
prohibited time
4100~32xfttf_ftff

(cycle)

4100

4byte

RW

Big

35

duration_time i

0x510

When counter_reset
assert, the counter of
trigger will be reseted

4byte

Big

36

pre delay i

0x520

debounce time: 0-
20000us

4byte

RW

Big

37

output_delay i

0x530

debounce time: 0-
20000us

4byte

RW

Big
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debounce time: 0-

38 user_value 0x540 20000us 0 4byte RW Big
39 tri_prohibited i 0x550 1-enable 3bl111 4byte RW Big
40 counter reset 0x560 1 4byte RW Big
41 debounce 0 0x570 0 4byte RW Big
MCU R4S+ = i 26+ .
42 deb. 1 0x580 16byt: R B
ehoumee- * ] P B A+ £ T30 Ve e
— ey —
8 debounce,_2 0x590 2bit=0, (K 2bit=1, 0 dbyte w Big
- Bee 1T
8,18 E LIRS Ny 8bit
8*8Full
10,8 = ALIRE Y 10bit
o 10*8 80bit :
44 1 1t v s . 1 4byt B
ine_inverter 0x5a0 1248 2 RIS 12bit 0 byte w ig
12*4 Medium
16 fZ R LIRER 16 *1
Base
2bit=0, 12bit
45 output_counter_i 0x5b0 2bit=1, 1lbit 2 4byte w Big
2bit=2, 11bit EH =
ZBLEH BRAE 12bit T
LS .
46 pause 0x5¢c0 1 9 global reset Bk, 0 0 4byte w Big
N 12bit L
R BEAE 12bit T 4byte w Big
Frame count Ik
47 cleared to zero 0x5d0 1 42-CMSEA, 0K 0
12bit fR
Frame count R 3% 2359 4byte W Big
%
48 display switch 0x3¢0 HDR it 5 2%
Dark field 2657 4byte W Big
49 threshold control 0x5f0 0-16384
MCU Version + 4000 4byte w Big
50 Version 0x3a0 maximum frame' rate +
Firmware version +
Firmware date
51 Rea.d m.ode 0x1f0 0-2100 100 4byte RW Big
switching
‘ . 0x290 0: Bt 0 8byte W Bi
2 | R LR Y e

B 1-100

38/43




The MaxCam-4040UV-TE sCMOS Camera Help Manual

7.7 SDK & CLView application

7.71 SDK

The camera control supports two modes: 1) Controlled through private SDK development kit; 2) Controlled by
GenlCam interface.

7.7.2 CLView application

- CLView - 0 X

Acquisition - -
Camera Link: Xtum-CL_MX4_1

com: com2

sto e

View a
Zoom: 0%

[rofie

OHstogram

ey Calbraton
Exposure a
Cauto Bxposure.

Exonre Tme. ins

]
Conversion Gan:
L} g w
.

Trigger -
[lmgger

Trigger Source: Opto-aslated
ROI -
x o 5w o

v [0 i mem(s2 [

Set Reset
Frame Rate v
e -

Denoise v
Sharpen v
Dark Field Correction v
e -
Jasim— v
Disgnose v

[pearss 0o e0xsw Frame Rate: 724.0 Pivel data not svefeble Tempersture: 0.9

Figure 47 Software interface

CLView software can achieve complete control of the camera, and open source to customers to use, while providing
technical support.

Description of the main functions of CLView software:

Serial port control;

Exposure time control;

Gain mode control;

ROI control;

Frame rate control;

Trigger mode control;

Dark field correction control;

TEC and Fan control;

Refrigeration temperature control;

Real-time frame rate display;

Real-time temperature monitoring;

Save picture;
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Video;
Update online;
Accept customer OEM functions customized.

7.7.3 CLCtrl software

The camera can capture and display images through the software CameraLink capture card, and use the CLCtrl
software to control. Start the CLCtrl software first, and then start the acquisition card software after obtaining the control
of the serial port.

e CLCtrl bl O x

COoM:

R

Auto Exposure
Exposure Time:

g

Conversion Gain:

&
&

Trigger
Trigger Source:  Opto-solated

<

|
i

Herizontal

Vertical
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