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Dual-Feedback Loop Column Buffering Technology for
Ultra-Large Area High-Speed Image Sensors
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(School of Automation and Engineering, Xi’an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: The column-level readout circuit is the most obvious way to improve the readout efficiency of planar
image sensors, but for the high-speed readout of large data and large loads on one hundred million of pixels, the design of
column buffer in the parallel-serial conversion from column level to output level faces great challenges. In this paper, we
propose a dual-feedback loop column buffer design method, which effectively suppresses the impact of the oversized para-
sitic parameters of the column bus on the setup time by implementing a dual-feedback loop between the proximal and distal
outputs of the column buffer, and at the same time ensures the accuracy of the analogue signals under low-noise and high-
dynamic conditions. Based on 55 nm complementary metal oxide semiconductor (CMOS) process, it has been successfully
applied in a 12 288 X 12 288 pixel scale infrared image sensor. The results show that compared with the traditional column
buffer, the dual-feedback loop column buffer proposed in this paper can shorten the rise build-up time by 23.4%, the fall
build-up time by 21.9%, and the frame rate of one hundred million-level high-speed image sensor can be improved by more
than 29.6%.
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