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High-resolution large area CCD camera frame rate design
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Abstract: Using high-resolution full frame area array CCD FTF5066M as aerial image sensor of the
camera, its frame rate is generally not more than 1 fps, which can not meet the high frame rate
applications. Firstly, the full frame area array CCDFTF5066M drive circuit was introduced in this paper,
and it was also been improved. Using CCD four output amplifiers to output at the same time, the highest
frame rate reached 3.4 fps. Secondly, the timing of the CCD driver, front-end processing circuit, DC bias
circuit, interface circuit of the four outputs were designed. The improved driver circuit could meet the
application requirements of various aerial camera. Then the full frame area array CCDFTF5066M non-
uniformity was analyzed, and a non-uniform response detection system was established. Using this
system, the array CCD5066M’s non-uniformity between the four quadrants and each pixel was tested
separately. On the basis of CCD linear responsivity, two correction algorithm was proposed to correct the
non-uniformity. At last, by correcting, the four quadrants’s standard deviation of response sensitivity was
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reduced to the original’s 1/13. Through the re-shoting of the identify rate board, it can seen that the

array CCD's non-uniformity has been improved obviously.

Key words: full frame surface array CCDFTF5066M;
two correction method

non-uniformity correction;
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Fig.1 Structure of FTF5066M drive circuit system
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Tab.1 Input signal table of each quadrant of the
four output clock signal
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Fig.4 Structure diagram of high frame rate FTF5066M drive circuit system
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Fig.6 Structural block diagram of non-uniformity detecting system
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Tab.2 Calibration result of the 4 quadrant of area

CCDFTF5066M
iri:g:i;?tt;/m(])f Image gray scale value/DN
illumination
/W -m-2 uL uL LL LR
0 2.47 4.31459 1.238 75 1.36
0.079 7.457 57 9.457 22 5.803 75 6.6
0.2908 19.65738 21.8835 19.926 25 20.125
0.5987 35.966 67 38.79612  41.5275 40.55
1.3008 76.00952  78.910 68 83.79 81.925
2.5898 147.90952 150.708 79 165.065 160.325
3.4872 195.09524 199.68176 221.93875 212.45
3.8619 213.70486 218.74272 244.37125 234.165
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Fig.7 Response curves of the 4 quadrant of area CCDFTF5066M
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Tab.3 Theoretical value and actual value of UL,
LL and LR quadrant gain and offset

Gain/dB Bias/DN
Quadrant  Theoretical  Actual Theoretical  Actual
value value value value
UL 9.213 9.234 1.979 2
LL 7.983 8 3.079 3
LR 8.45 8.5 3.05 3
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Tab.4 Calibration result of the 4 quadrant of area
CCDFTF5066M after correcting

Radiation Image gray scale value/DN
intensity of
i"fxi'”;t,if” uL uL LL LR
0 4.4352 4,114 55 3.216 75 4.293 26
0.067 9.636 54 9.449 35 8.364 03 9.2257
0.287 6 22.034 06 21.8436 20.7695 20.976
0.586 9 40.097 5 40.096 23 39.922 17 40.234 5
1.2981 80.024 72 80.010 57 79.262 47 80.3425
2.4998 153.050 02 152.00721 152.01483 152.016
3.50713 201.0345 201.02145 200.53357 203.667 4
3.7324 222.03105 221.24234 220.00781 223.068 4
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Fig.8 Response curves of the 4 quadrant of area CCDFTF5066M

after correcting
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