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Abstract: To capture the space-borne remote sensing image with a high Signal-to-noise Ratio(SNR),
this paper analyses the main factors effect on the SNR of images according to the chain of the CCD im-
aging system. The expression of SNR in the system was indicated in terms of the response model of
CCD imaging system. By avoiding the independency of specific CCD model, a design method of “over-
all-division-overall” was proposed to implement the CCD imaging circuit with higher SNRs. A comple-
tion development method including a top-level design, a module-level design and a total-system test
was described. The method was applied in design of the high-resolution CCD imaging circuit system of
the Jilin-1 satellite. The radiation calibration experiments for the imaging system was performed and
the idea image dada with higher SNRs were obtained. The experimental results indicate that the SNR

of panchromatic image is 53. 9 dB and that of multispectral image is 56. 3 dB when their gray outputs
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are in the saturation of 80% . Moreover, the fused image shows a real color and magnificent. The

proposed method provides references for design of other space-borne CCD imaging circuit systems in

remote sensing fields.

Key words: Changed Coupled Device( CCD), space-borne CCD camera; CCD imaging circuit; signal-

to—noise ratio; Jilin-1 satellite
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for Jilin-1 multi-CCD imaging system
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Tab.2 Typical bias power level requirements of a TDI CCD sensor
Nominal bias
Power name Description
range(V)
VDDxxP,VDDBx Amplifier drain bias ~ +17(£3)
VBB Substrate bias —2(—3/+2)
VSETP.VSETB Set gate bias —2(+3)
VODP,.VODB  Output drain bias +15(£5)
Stage selection
SSGP.SSGB ) —2(—8/+1
gate bias
SSDP,SSDB  Stage selection gate +15(£5)
4 TDI CCD 2
Fig. 4  Block diagram of a multispectral TDI CCD o
Y CCD
sensor
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Fig.5 Timing sequence of a TDI CCD sensor

1 TDI CCD
Tab.1 Typical driver clock levels of a TDI CCD sensor
Low Amplitude Max.
Signal
level (V) V) capacitance
- 6 1LM2941
CIxP —4(£2) 10(£2) 5.5 nF ) ) o )
CSSxxP A+ 10¢+2) 250 pF Fig. 6 Typical circuit design of LM2941
TCKP —7(£3) 13(+£3) 300 pF 6 R
CIxBxx,CSSxBx —13(+£5) 14(—6/+4) 12.5 nF :
TCKB —12(£5) 15(—5/+4) 700 pF R
~ al _ = [~ V
CR1P,CR3P 6.5(£2) 6(E1) 350 pF R2:R1><(V() _1)’ (6)
CR2P,CR4P —3(£2) 6(+1) 350 pF REF
CRxBx  —4(—5/+4)8(—3/+2) 350 pF s Ri=1kQ.Vyer=1.275 V.,V
RSTP 0(£+3) 10(—3/+4) 50 pF , V.
RSTB 0(£3) 10(—3/+41D 50 pF LM?2991 6

’ o
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Tab.3 SNRs of Jilin-1 imaging circuit system

Output
Spectrum SNR/dB
(% saturation)
20 46.7
Panchromate 50 49.7
80 53.9
20 49
Blue 50 51.5
80 55.6
20 49.3
Green 50 51.9
80 56.3
20 49.1
Red 50 51.7
80 55.7
3 ; 80%
53.9 dB,
56. 3 dB., s
CCD N
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