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Noise analysis of a CMOS TDI sensor with on chip
signal accumulation in analog domain

JI Cheng' > Chen Yong-Ping"
(1. Shanghai institute of technical physics Chinese Academy of Sciences Shanghai 200083;
2. University of Chinese Academy of Sciences Beijing 100049)

Abstract. This article proposes a 16-stage on—chip analog accumulation circuit architecture to realize time
delay integration( TDI) . The accumulation unit is based on charge amplifiers. The temporal noise on
the analog signal path of the circuit structure is analyzed to enhance the noise performance and further—
more the model of thermal noise suitable for the TDI process is given. The analysis revealed that the to—
tal thermal noise is composed of charge transfer noise and direct sampled noise according to different
stages of accumulators. The relations of each noise component versus circuit gain and corresponding
method to suppress it are given. Finally a 16 x 256 test chip is taped out under the 0.5 pm CIS
process and test results indicate the improvement of 11.22 dB in SNR at the 16 TDI stages.
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Fig.5 The equivalent noise circuit of stagel
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gy 1x10738
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o R, 1 kQ
©2 Ry, 1 kQ
Cq 1 pF
C, 15 fF
Csm 1 pF
Csin L pF
A, 1 000
BW 100 kHz
NI PSD 1 %1075 V2 /Hz
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