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Design of analog self-check figures for CCD imaging system

Wang Wenhua, Zhang Yu, Zhang Ke, Ren Jianyue
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: All of self-check figures are almost digital ones which can only test the FPGA component and
image data transmitting component on the digital path and the video AD component is not tested because
the complexity cannot satisfy the high reliability demands in space projects. A kind of circuit composed
of the driving chip and the DAC chip was put forward. This circuit can generate analog signals which
are similar to CCD video signals and make these signals directly couple with actual CCD signals into the
input port of video AD. The key part was made up of a FPGA chip and a driver chip-EL7156. The
FPGA chip generated the signals whose frequency was same as CCD video signals and then sends to the
driver as logical input. The driver chip can switch low or high level according to the logical input. The
low level was supplied by a DAC chip which is controlled by FPGA. When CCD circuit was working,
FPGA can make the analog self-check circuit into three-state and have no effect to CCD work. Many
experiments’ results indicate that the analog self-check circuit and the CCD video circuit can work
separately in different time with no interference.
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Fig.1 CCD video signal & CDS timing
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if LEN ='1’ then

count_x<=count_x+1;

if count_x<256 then
tiao<="1";
else
tiao<='0";
end if;
else
count_x<=(others=>'0");

end if;
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if count_y <384 then

if tiao =1’ then

if count_x>=1 and count_x<=20 then

SPI_EN<="1";

Qdata<="0100" & Gray Al & "00";
else

SPI_EN<='0’;
end if;

else

------ B A

if count_x>=256 and count_x<=275 then
SPI_EN<="1’;
Qdata<="0100" & Gray_A2 & "00";
else
SPI_EN<='0’;
end if;
end if;

elsif count y <768 then =~ -—-—-- K B

if b>=200 then
b<=(others=>'1");
D1PD<='0";
EL_OE<='0";
else
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