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Charge Compensation Technique

GUO Zhong-jie', LI Chen, XU Rui-ming, CHEN Xin-qi, YU Ning-mei, SU Chang-xu
(School of Automation and Information Engineering , Xi’ an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: Aiming at the problem of parasitic effects in the accumulation process of traditional analog domain time
delay integration (TDI) CMOS (Complementary Metal Oxide Semiconductor) image sensors, this paper proposes a high-
precision analog domain advanced digital CMOS-TDI image sensor design scheme. Based on the idea of charge adaptive
compensation, the scheme compensates the parasitic charge loss of the sampling phase and the holding phase during the ac-
cumulation process, which solves the problem of low accumulation accuracy of advanced digital in the analog domain
CMOS-TDI image sensor. At the same time, based on the thermal noise KT/C elimination technology, the scheme reduces
the noise of the accumulator circuit by 1/2, there by reducing the capacitance requirements of the sampling capacitor and the
holding capacitor in the accumulator. In this paper, an analog domain CMOS-TDI image sensor with a maximum 128-stage
accumulation and a line frequency of 7.75 kHz is realized based on the 55 nm CMOS process. Based on the influence mech-
anism of the parasitic effect, the proposed circuit realizes the inversion of the differential output value by alternately charg-
ing the top plate and the bottom plate of the storage capacitor to, and at the same time, cooperates with the positive feedback
capacitor to dynamically compensate the charge loss in the sampling phase and the holding phase. The SNR (Signal-to-
Noise Ratio) of 128 stage of accumulation can be improved by up to 20.9 dB.
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