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1 SYSTEM DESCRIPTION 

1.1 OVERVIEW 

The purpose of this document is to give an overview of the test system which for the CMV300 machine vision image 

sensor produced by CMOSIS. This test system can be used for testing and verifying the operation of the CMV300image 

sensor.  

1.2 BLOCK DIAGRAM 

 

The block diagram above displays the different parts of the CMV300 test system. The three upper blocks are 

implemented on one PCB.  

 The fourth block is a standard third party frame grabber card which plugs into a PC’s PCI Express bus (NI 1433). For 

this frame grabber and the PCB dedicated software has been developed in a LabVIEW environment. 

1.3 CONTENTS OF THE TEST SYSTEM 

The following components should be present when the CMV300 test system is delivered. 

 1 x CMV300 aluminium case with PCB + CMV300 sensor 

 2 x lens c-mount spacers (5mm and 10mm) 

 2 x CameraLink cables MDR – SDR (2m) 

 Sensor + power 

and biasing 

 FPGA + clock 

generation 

 

 Camera Link Full 

+ Medium 

 PC with Frame 

grabber and imaging 

software 

2 cables with data 
 + system configuration 

4 LVDS outputs (@ 300 MHz) 

 4 x 8, 10 or 12 bit channels 

SPI interface 

25MHz clock 

ADC 

CL control bits  

Serial comm. channel 
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 Camera tripod 

 NI PCI1433 frame grabber card (inside PC) 

 Lenovo ThinkCentre mini tower model + software + keyboard + mouse 

 CD with documentation and software 

1.4 CMV300 SYSTEM 

1.4.1 LENS HOLDER 
The CMV300 casing is equipped with a C-mount lens holder/spacer. On this lens holder, off-the-shelf C-mount lenses 

can be fitted. The CMV300 image sensor requires 2/3 inch or bigger C-mount lenses! 

1.4.2 POWER SUPPLY 
The kit comes with a power supply (110VAC~240VAC input; 5VDC/2.5A output), with socket adapters for different 

countries. 

The outside shield on the output pin of the supply is 0V, the internal pin is +5VDC (see fig1). Do not switch polarity of 

this or you will damage the board. 

Insert the output pin into the foreseen plug on the case. 

1.4.3 LED’S 
The casing has 4 LED’s which will give some info about the system. 

 LED1 is the power LED. It will light up when power is applied. 

 LED2 will light up when the FPGA has correctly loaded it’s firmware. 

 LED3 will light up during the integration time ( INTE1) 

 LED4 will light up during the integration time ( INTE2) 

1 2 3 4
5VDC

1 2 3 4

1 2 3 4

1 2 3 4

Booting

FPGA configured OK

INTE1&2 integrating

INTE1 integrating

 

1.5  FPGA 

The FPGA has 6 important roles in the test system: 

1. Accept the LVDS data from the sensor (4 data channels @ 300Mbps, 1 LVDS DDR clock channel @ 150MHz 

and 1 control channel @ 300Mbps) 

2. Generate the necessary driving signals for the sensor 

3. Generate the clocks needed by the sensor and CameraLink interface 

4. Communicate with the sensor over the SPI interface 

5. Communicate with the PC over the serial interface of the CameraLink 

6. Prepare the data for the CameraLink interface 

7. Send the data to the CameraLink interface together with the control bits and clocks 
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Line ROI: 

 

 

Point ROI: 
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4.3.5 SOFTWARE STARTUP 

After the software is loaded, first click the INIT SENSOR button, to initialize the sensor. This does a sensor reset, loads 

the registers currently filled in the register list and does LVDS training. If that is OK, you can start grabbing a frame by 

clicking GRAB SINGLE or GRAB CONTINOUS.  If this works ok, the system is working fine. 

4.3.6 ERRORS 
When something goes wrong during frame grabbing you will get an Error message, see the error in the INFO MESSAGE 

text box in the left top corner and a detail error explanation on the Miscellaneous tab. Click “Continue” for the 

application to continue or “Stop” for the program to stop (then you will have to close and restart the exe again). 

 

Try to fix the error by resetting the sensor (to the default register values as stated in the datasheet), reload the FPGA 

and then read-out the registers to see if there are any conflicts (=red light) in the registers. 

The run the LVDS training on the FPGA Registers tab, to see if the FPGA can train OK on the sensor data (all lights on 

the tab should be green). 

 

 

 

You can also try to reinitialize the sensor by clicking the INIT SENSOR button. 

If everything fails, close the application, remove and reconnect the power supply, check the LEDs for a correct working 

and restart the application. 
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4.4 CHANGE FREQUENCY 

You have the possibility to change the sensor frequency between 10 and 40MHz.  You can do this by changing 

registers Clk Sen: Multiplication Factor and Division Factor. The division factor should be kept at 10 or lower and the 

multiplication factor should be between 1 and the division factor. 

After you changed the registers, the clock frequency will be shown in the text box next to the Clk Sen Update button. 

If the text is red, it means the clock has not changed yet in the FPGA. Click the INIT SENSOR button, for the clock 

change to happen (the text will become black again). 

   

If the initialization was OK, you can now grab images. Don’t forget that the ADC gain and the PLL settings may need to 

change to get a good image. For certain clock speeds, the initialization does not work well. This is caused by the fpga 

and not the sensor. Try again or choose a different clock speed. 


