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High-Speed Column Bus Readout Method Based on
Negative Capacitance Circuit

XU Rui-ming, GUO Zhong-jie", LIU Sui-yang, YU Ning-mei
(School of Automation and Engineering, Xi’an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: Aiming at the problem of the long establishment time of the column bus signal in large array CMOS image
sensors, a high-speed column bus signal reading method is proposed in this paper. Based on negative capacitance technolo-
gy, the negative capacitance circuit is integrated into the column-level readout circuit to offset the negative influence of col-
umn bus parasitic capacitance on the establishment time of column bus signal. At the same time, based on the dynamic loop
stability regulation technology, the design contradiction between readout speed and loop stability is balanced. Based on 55 nm
1P4M CMOS technology, detailed circuit design and comprehensive simulation verification of the proposed high-speed col-
umn bus readout method are completed in this paper. Under the design conditions that the pixel size is 10 pm X 10 pwm, the
tail current is 5 WA, and the column bus output voltage swing is 1.2 V, the rise time of the column bus signal is reduced
from 1.721 ps to 1.204 ps, which is reduced by 30.04%. The fall time of column bus signal is reduced by 51.28% from
5.780 ws to 2.816 ps. In addition, row fixed mode noise (RFPN) is reduced from 1.30% to 0.01%. Under the power con-
sumption of 1.6 W, the frame rate and dynamic range of the large array CMOS image sensor designed in this paper reach
27 fps and 85 dB respectively. It provides a certain theoretical support for the design of large array high-speed and low-pow-
er CMOS image sensors.
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