CAUECNE K e A AR Vol. 16 No. 9
2008 4F 9 H Optics and Precision Engineering Sep. 2008

XEHS 1004-924X(2008)09-1629-06

1TE B EF CCD i TDI TEAXHR

B! xgds . RL25FLT LA eE
(LPERER K ALEETNREHEF R E4 K& 1300335
2. AR EHRS L E 4 KA 130012)

FEE  H A WGE B AT A FE 88101 B CCD 7628 (R4 BRERBE R 3063 B bR 25 5 M, 3 80O BB 1E B A5 5 10 40 A 46 7 49
BEE M 2l FATIRIHE A% CCD (¥ 3158 L F A i ROR AR R OG 5R J2  52 it 500 &k A e LG L R S R 2 1 220Kk
AR SR SR FH B (A1 AE 3R AR 3 (TDD AR J7 2Ok ff g X — A1, fif 1 0 3% W] 9 B2 32 4 45 18 (FPGA) | 76 52 IAT [H] % B8 1H B
CCD KAI0340-S 1E % TAERIFEGE F AR YE TDI CCD f) T/EJR M, St T CCD KAI0340-S f§ TDI TAE 7R, [F . %M
RS485 S, SEW 1AL FPGA Z [8] 1 A5 A HE 22 8 . 58 i 1 1 B CCD TDI FR43 28 47 TDI B2 43 i 6] | LA B 4R
BT 5 Ab R4 1 45 AL B S BONE RIS . SCIRAE R R I RCA OB BT IR RUR A R T AR 2 HAE L
10 22.13 dB(TDIHECH 1 38 1 % & A3 9 TDI GGG » BRT &A R K048 & 15 B Ll 33. 62 dB(TDI %
Boh O, TR M CCD i TDI T4EJ7 X, AT L35 AR & 76 75 18] 45 BR IR R 8 105 B2 i G T &2, fif e 7 18
s B2 v] 2 v A RO (HL G B A 4 TR) A BRERBE T I [H) 4K S ) B 1Y o i

X # W ATMES; @M CCD; MBS HMERRY;FTAR A THEEZHZ M4

i E 4 22 TN386. 5;P231 ERARIRED : A

Study of TDI pattern for interline transfer progressive scan CCD
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Abstract: In space environment, the micro-lens of interline transfer progressive scan Charge Coupled
Device(CCD) will become fuzzy, for the effect of space ray in a long time results in bad quality image
of the space camera. However,an interline transfer area CCD without the micro-lens has a lower fill
factor and quantum efficiency, it will result in bad quality and lower ratio of Signal to Noise(SN) of
image also. In order to apply this kind of CCD in space camera, a Time Delay Integral(‘TDI) pattern
to overcome the conflict based on the character of the CCD was proposed, a system using Field Pro-
gramming Gate Array (FPGA)to generate the driving signal was designed to realize the TDI pattern.
At the same time, the communication and data transfer of FPGA with computer was completed by
RS485 bus for setting the TDI stage, the integral time of TDI and the gain and offset parameters of
video process chip. The experimental results indicate that the SN ratio is only 22. 13 dB(the TDI stage

is one) and the quality of the image is very bad when imaging without a micro-lens. After setting a
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reasonable TDI stage parameter, the SN ratio of the image is 33. 62 dB (TDI stage is four) , the quality

of the image has a big improvement. Experiments show that the TDI pattern of interline transfer pro-

gressive scan CCD can improve the quality of image without micro-lens under space ray environment,

Which resolves the conflict of micro-lens can improve the quantum efficiency of interline transfer pro-

gressive scan CCD, but micro-lens will become fuzzy for the effect of space ray in a long time.

Key words: interline transfer;area Charge Coupling Device (CCD); micro-lens; Time Delay Integral

(TDD ; quantum efficiency; Filed Programming Gate Array(FPGA)
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Fig. 3 Charge of image area and mask area at one integration step
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Fig.4 System structure
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