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Study and realization of adaptive sampling method for CCD signal

Pan Weijun, He Qiangmin, Liu Tao, Xiao Long
(Beijing Institute of Mechanics & Electricity, Beijing 100094, China)

Abstract: The phase of space remote-sensing camera CCD signal varies slightly with the temperature
shift and the aging of devices. Especially in the field of high speed applications, the change of analog
signal phase is non-negligible so that the sampling positions which are determined and programmed with
traditional method are no longer suitable. So the SNR of image drops drastically and even in some worse
cases images cannot be displayed normally. To solve the problems mentioned above, an adaptive
adjustment method for sampling position of space camera CCD signal was proposed in this paper. With
the proposed method, the real-time phase variation of CCD analog signal was monitored and the variation
parameters of sampling position were calculated. With the calculated sampling position parameters, the
circuit adjusted the phase of sampling clocks on line. The sampling position can remain in optimal state
although the temperature varied in large range in the life span of the camera and the SNR of images kept
high stably. Tests show that with this method, phase variation of less than 100 ps can be detected and the
sampling positions keep in optimal state. So the method is effective and has a good application prospect
in the field of high resolution remote sensing cameras.
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Fig.1 Delay chain of CCD signal for adaptively sampling circuit
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Fig.5 Schematic diagram of phase monitoring module
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Fig.6 Schematic diagram of single tab delay measuring module
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Tab.1 Comparison of CCD signal phase and SNR

Temperature Le, Flow Traditional ~ Proposed

Ic /delay tap  /delay tap method method

SNR/dB SNR/dB
-35 106.2/0.63  2.8/0.42 33.1 48.7
-25 105.3/0.48  14.7/0.48 38.8 48.9
-15 104.8/0.42  27.1/0.57 41.6 49.3
-5 104.4/0.52  36.9/0.57 47.6 49.3
5 104.0/0.47  47.0/0.47 49.5 49.2
15 103.6/0.52  55.1/0.57 49.6 49.6
25 103.3/0.48  64.2/0.42 48.7 49.3
35 102.9/0.57  70.8/0.42 54.9 49.6
45 102.3/0.48  78.2/0.42 62.5 49.5
55 102.5/0.53  86.9/0.57 67.9 49.3
65 101.4/0.52  95.1/0.57 ®© 49.0
75 100.6/0.70  103.1/0.74 ®© 48.8

2330, i 75 THE, L=100.6, {KiR-35C
i, L=106.2 , #5155 4b BRA 4 %) JE 1) 8.33 ns, AT
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