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Implementation method of correlated double sampling
for infrared readout circuit based on CTIA

DING Jian-hua'*, YUAN Yuan®
(1. School of Integrated Circuits,Shandong University, Jinan 250000, China;
2. North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: The readout circuit is a key component of infrared detector components,and the noise has a significant im-
pact on signal readout and the performance of the imaging system. Noise is inevitable during signal transmission, but
noise performance can be optimized by noise reduction techniques and reasonable design. In this paper, starting from
analyzing the noise in the readout circuit of infrared detectors,two correlated dual sampling techniques are compared
based on CTIA input-level simulation: pixel-level correlated dual sampling and column-level correlated dual sam-
pling. The aim is to select a more suitable correlated dual sampling based on the requirements and characteristics of
different infrared detectors to reduce the reset noise , MOSFET noise, FPN noise of the readout circuit, and while taking
into account the requirements of dynamic range, linearity ,and power consumption.
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Fig. 2 Principle of CDS technology
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Tab. 1 Pixel CDS sampling outputs under different integral currents
[irll /pA V()ul /V [inl /pA Vuul /V Iinl /pA VULH /V [iﬂl /pA Voul /V
0 1. 0031 60 1.5503 130 2. 1891 190 2.7331
10 1. 0942 70 1. 6416 140 2.2804 200 2.8223
20 1. 1854 80 1.7328 150 2.3715 210 2.9124
30 1. 2766 90 1. 8241 160 2. 4626 220 3.0011
40 1.3678 100 1.9154 170 2.5531 230 3. 0875
50 1. 4590 120 2.0979 180 2.6430 240 3. 1571
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Fig. 9 Pixel CDS output linearity fitting results
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Fig. 10 Pixel CDS transient simulation results
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Tab. 2 Pixel CDS circuit power consumption

[T CERY YRR | ThiE serip s
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228.6 nW
T BRRERE | 27.62nA | 3.3V | 91.2 nW
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Tab. 3 Column CDS sampling outputs under different integral currents

I, /pA Vou 7V L, /pA Vo 7V I, /pA Vo 7V I, /pA Vow 7V
0 2.1923 60 1. 6425 130 1.0016 190 0. 4557
10 2. 1006 70 1. 5509 140 0.9101 200 0. 3654
20 2.0090 80 1.4592 150 0. 8186 210 0.2755
30 1.9173 90 1.3677 160 0.7273 220 0. 1861
40 1. 8257 100 1.2761 170 0. 6363 230 0.0978
50 1.7341 120 1.0930 180 0. 5461 240 0. 0267
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