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Design and Experiment on Low Level Charge to Voltage
Factor Structure of CCD

WANG Xiaodong, WANG Chaomin, L1 Jia, TU Ge, LI Jin
(Chongqing Optoelectronics Research Institute, Chongqing 400060, CHN)

Abstract: Larger size output node and bigger gate capacitor of amplifier were designed to ensure
the total capacitor reach the level of 4.5X 10" F and the experiment process of new design configura-
tion was carried out. It was verified that after optimization of the design, the Charge to Voltage Factor
of the ultraviolet linear CCD could accurately achieve 0.352 wV/e based on the development of pa-
rameter calibration, structure optimization, process testing, parameter examination and certifying.
The results could finally meet the special needs of the space flight system on the basis of the improved
CCD’ s performance parameters, such as high level full-well capacity up to 1.0X10"e /pixel, 3.5~
4 V output voltage and 0.35 pV/e  low level Charge to Voltage Factor with one or two order of mag-
nitude smaller than traditional CCD.
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Fig.1 Ultraviolet linear CCD structure for process experiment
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Fig.3 CVF structure of first design experiment
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Tab.1 Designed and examined parameters of first design experiment

B — SRR A i — PR Hiy H T S FD AL A T S G /5 G/ BB CVFE/ bRl CVEfE/
MOS 4 5 /pm  MOS K J¥/pm 1 /pum* g pm pm (pV/e ) (pV/e )
140 18 1480 120 15 0.25 0.48
90 14 1480 120 15 0.30 0.55
80 10 1480 120 15 0.35 0.63
70 8 1480 120 15 0.4 0.71
60 7 1480 120 15 0.45 0.81
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Fig.4 CVF structure after optimization
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Tab.2 Designed and examined parameters of optimized structure

2 LB F MW AEFDAE  H—HBRH B -SUikE FDHARMMOSHLE  HRRIFMCVE/ SRR CVE/
REA/pm®  MOSH S /pm MOSHRKE /um Xt 2 5THk 5 (pV/e ) (pV/e )
0.92 3050 290 18 0.062:0.938 0.25 0.266
0.83 3050 260 18 0.070:0.930 0.30 0.314
0.80 3050 220 18 0.079:0.921 0.35 0.352
0.78 3050 190 18 0.091:0.909 0.40 0.413
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