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The camera link pattern generator consists of a camera link daughter board that plugs into a commercial cyclone evaluation board made by Future Electronics.  The Cyclone FPGA provides the input signals to the camera link daughter board.  These outputs provide test patterns that go out the camera link cables and into a camera link frame grabber plugged into a PC.  In addition to collecting image data, the camera link frame grabber also provides a serial port through which the camera link pattern generator is controlled.
On powerup the default mode sends out continuous images at around 1.5 frames per second.  The images are two 16 bit taps with each tap generating a 1024 x 1024 test pattern.  To select and control the test pattern a Camera Link Pattern Generator GUI is used.

There are a number of ways to get the pattern generator to send out a test pattern.

1. (Default) Set CC2 in CamExpert low.  This will continuously send out images.

2. Trigger it with CC1 to generate 1 image

3. Pressing SW1 will send out images as long as the button is pressed.

To change the various parameters that control the test image one needs to send hex commands out the serial port embedded in the camera link cable.  This port is typically mapped to COM2 and has a baud rate of 115200.  The Camera Link Pattern Generator GUI sends commands out the COM2 port and echoes the message returned by the Camera Link Evaluation System board in a text box.  The typical flow of a command from a PC is given below:

· PC sends out command

· NIOS II processor embedded in future board’s FPGA receives the command and decodes it
· If it is a good command

i. NIOS returns an ascii message ending with the nonprintable handshake character \003.

· If it is an invalid command

i. NIOS returns “Error: Invalid comandd # z” followed by \003

· If it is a partial command where more than one byte is expected

i. NIOS eventually times out and sends the ascii message “NIOS II Timed Out waiting for Uart Data” followed by \003.

Below are the hex commands recognized by the Camera Link Pattern Generator System.

0x30 

- Read 3 Switches on Future Evaluation Board – 0 = pressed
0x31 0x00
- Sends out fixed pattern written into Port A through F
0x31 0x01
- Sends out horizontal line pattern
0x31 0x02
- Sends out vertical line pattern
0x31 0x03
- Sends out horizontal and vertical line pattern

0x31 0x04
- Sends out Brian Tieman’s pattern

0x31 0x05
- Sends out Noise only
0x32 h1 h2
- Set Horizontal image size where “h1” is the MS byte of the number of 



horizontal pixels and “h2” is the LS byte.

0x33 v1 v2
- Set Vertical image size where “v1” is the ms byte of the vertical image 



size and “v2 is the LS byte.

0x34 xx
- Fix Pattern for 8-bit port A where xx is the data.
0x35 xx
- Fix Pattern for 8-bit port B where xx is the data.
0x36 xx
- Fix Pattern for 8-bit port C where xx is the data.
0x37 xx
- Fix Pattern for 8-bit port D where xx is the data.
0x38 xx
- Fix Pattern for 8-bit port E where xx is the data.
0x39 xx
- Fix Pattern for 8-bit port F where xx is the data.
0x3c xx
- Set the multiply factor in Tieman’s Pattern

0x3d xx
- Set the number of noise bits to be added to all patterns.  
This number can range from 0 to 16.  Note: A 4 means that in a pseudo-random manor 0,1,2 or 3 could be added to each pixel in the pattern.

0x3e xx
- Set the background level in Tieman’s Pattern

0x3f ab cd ef
- Frame Delay where “ab cd ef” is a three byte number that is used 
to control the delay between frames.  The bigger the number the longer the delay.
0xff

- ping command where the NIOS II processor returns a z and /003.  
This is useful to see if the com port is hooked up.
Files of interest for the Camera Link Pattern Generator:

Copies of the files used to program the Camera Link Pattern Generator are all located on the share drive Y:\detector_share$ on ‘Cluster Server (nickel)’\ and have the root directory of “John Weizeorick\Camera Link Pattern Generator”.
· This Document at root and called “Camera Link Evaluation Board.doc”
· Altera Quartus 7.2 Files

· Directory = Altera\projects\CameraEval
· C code for NIOS II = Altera\projects\CameraEval\software\cameralink_eval\main.c

· Vhdl for patterns = Altera\projects\CameraEval\video_counter.vhd

· Visual C++ Files for Camera Link Pattern Generator GUI

· Directory = Visual Studio 2008\Projects\CameraLink_PG
· C code = Visual Studio 2008\Projects\CameraLink_PG\Form1.h

· Executable = Visual Studio 2008\Projects\CameraLink_PG\Debug\CameraLink.exe

· Orcad files for all PCBs

· Directory = Orcad\Camera Link

When building new camera link evaluation modules designed to plug into the Future board, make sure you remove Pin 2 from J1.  The future board sends out +5 volts on this pin!!

Set the jumps up with:

JP1 = 2-3

JP2 = 1-2

JP3 = IN

JP4 = IN

JP5 = IN

J8 = for external power

