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Design of the low-power incremental Sigma-Delta ADC

YUE Jia-qi'*, LI Jing-guo' , YU Song-lin'"?
(1. North China Research Institute of Electric-Optics, Beijing 100015, China;
2. National Key Laboratory of Infrared Detection( Beijing Research Center) ,Beijing 100015 )

Abstract : The technology of digitizing analogue signals and digital signal-based intelligence by integrating an ana-
logue-to-digital converter( ADC)into an infrared focal plane readout circuit is currently the most advanced infrared fo-
cal plane digitizing technology in the world. As the core component of the digital readout circuit, the performance index
of ADC directly affects the overall circuit performance. The system architecture of ADC can be divided into chip-level
ADC, Column level ADC and pixel level ADC,Column-level ADC is currently the most widely used structure in the in-
frared focal plane. According to the requirement of ADC for column-level digital read-out circuit,a second-order feed-
forward incremental Sigma-Delta ADC is designed with a supply voltage of 1.8 V,an ADC conversion rate of 26 kS/s,
a quantization accuracy of 14 bit,and a power consumption of less than 100 pW for a single ADC. The circuit design
is carried out by CMOS process,and the simulation results show that the designed incremental Sigma-Delta ADC can
meet the system design specifications.
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