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Design for Area CCD KAI-2093 Schedule Generator with Multi-Mode

TAO Ming-hui'?, ZHANG Xing-xiang', ZHANG Yu'. Ren Jian-yue', LI Xin-e'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033,China, E-mail . taominghui0208 @163. com;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: This paper put forward an available method aimed at the requirements of aerial
camera with multi-mode. Driving schedules of interline transfer progressive scan KAIF2093
CCD sensor produced by Kodak corporation have been examined based on the structure and
theory of dual-channel transmission. Three kinds of driving mode have been designed: bin-
ning,no-binning and TDI mode. The design takes the FPGA EP1C6Q240 produced by Altera
corporation as the schedule generator to realize data cache and mosaics. QUARTUSII?. 0 has
been chosen as the software design platform. Driving schedule generator is described with
VHDL. The design of data cache and mosaics has been fulfilled though simulation by Model-
sim AE6. 1b. Experimental results indicate that the schedule can output CCD signals at the
speed of 60 frames/s, 120 frames/s etc in binning mode, which can meet the requirements of
moving target tracking with high speed;and can output full frame at the speed of 30 frames/s in
no-binning mode;and does not affect image quality for long-time working in TDI mode. The
system integration and anti-jamming capability have been improved.
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if (pix count>>6 and pix count<C37) or
(pix count>>66 and pix count<(97) then
vl test<{=°07;v2 testl=°1";
else

vl test<{="‘17;v2 test=°0";
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end if; ., SUB ( ),
------ end if; 2.5 ps, 2 R.HI1.,H2 ,

If en2=°1" then --no binning 4.9 ns, ;3 no-
if pix count>>6 and pix count<(37 then binning V1.H1,.H2 ;4
vl test<l=°0";v2 test<="‘1"; binning V1.H1.H2 ;
else 5 CCD . ,
vl test<<="‘17;v2 test=°0"; KAF2093
end if; o
...... end if;

If en3=°1" then --TDI ( 2)

if h count>2 and h count<(7 then
flag frame<{="1";
else
flag frame<{=°0";
end if;
if flag frame= ‘1" then
if { count™>1307 and { count<C2447 then
hlax test<=°1";
else
hlax test<=°0";
end if;
if { count™>1807 and [ count<C2047 then
h2ax test<{=°0";

else
h2ax test<l="‘1";
end if;
...... end if;
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Fig.2 Real waveform of reset clock and horizontal clock

HI1,H2.
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Fig. 3 Real waveform of V1, H1, H2 in no-binning

mode.
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Fig. 4 Real waveform of V1,H1,H2 in binning mode.
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Fig. 5 Real waveform of CCD output
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Fig. 6 Real waveform of SUB, V2 with TDI stage2.
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