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Design of long-wave infrared ROIC with super-pixel

YUAN Yuan, YANG Si-bo,XU Chang-bin, YUE Dong-qing
( China Electronics Technology Group Corporation Electro-Optics Technology Corporation Limited , Beijing 100015 , China)

Abstract ; Long-wave infrared detectors have the characteristics of large dark current, difficult to control dark current
fluctuations. The larger the area of the image element,the more difficult it is to control the dark current. In this paper,
a readout circuit is designed for a long-wave detector with a super-pixel area. By splitting the super-pixel into several
sub-pixels and using the sub-pixels equivalent integration, the problems of large dark current in super-pixel of long
wave detector and difficult to control dark current can be effectively solved. The circuit designed in this paper splits
96 pm x96 pm area pixel into 3 X3 sub-pixels,and the signal is accumulated and output after the sub-pixel integra-
tion. The circuit also has multiple integral capacitances and by-pass of each sub-pixel function,blind pixel replace-
ment and so on. The functional and performance simulation results and test results of the circuit are also given in the
paper.
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Fig. 1 Traditional interconnection between detector

and readout circuit pixel unit
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Fig. 2 Circuit interconnection between detector sub-pixel
and readout circuit sub-pixel
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Fig. 3 Principle of readout circuit
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Fig. 4 Single pixel transmission link
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Fig. 5 IWR mode sequence
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Fig. 6 Pixel level circuit
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Fig. 7 Signal sampling and storage circuit
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Fig. 8 Output stage circuit structure
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Fig. 9 Results of input stage simulation
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Tab. 1 Results of sub-pixel blind pixel replacement

POUE LR i LRV 5 0 H vk th P22/ mV

0 4.0119 /

1 4.0104 115
2 4.0093 2.65
3 4.0075 14. 08
4 3.9978 14.13
5 3. 9860 25.93
6 3.9705 41.45
7 3.9382 73.74
8 3.8421 169. 84
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Fig. 10 Overall circuit simulation results of 80 pixels
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Fig. 11 Circuit setup time simulation details
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Tab. 2 Test results of long-wave detector
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