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320x256 LW IRFPA ROIC with large charge capacity
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Abstract: The long-wave infrared detectors present the characteristics of large dark current, high
background, large charge capacity readout circuit was need to design. A designing scheme of a high
readout efficiency and large charge capacity readout circuit for 320x256 LW infrared focal plane arrays
(IRFPAs) in the finite cell area of FPAs was proposed by adopting the circuit structure of time-shared the
integrating capacitor. The input stage circuit used the capacitor feedback transimpedance amplifier (CTIA)
preamplifier structure, which has a high injection efficiency, low noise and good linearity. The simulation
and the simulation after completing the layout were carried out based on CSMC 0.35 wm standard CMOS
process model, the output swings of circuit were larger than 2V and the nonlinearity is less than 1%, the
frame rate is 100 f/s, after adopting the circuit structure of the time-shared integrating capacitor, the
effective charge capacity reached 57.5 Me/pixel.
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Fig.1 Overall circuit structure diagram
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Fig.2 Simulated signal pathway of readout circuit array
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Fig.3 Timing diagram of readout circuit array
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Fig.5 Linearity of CTIA output integrated signal voltage
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Fig.7 Front and back-end simulation of 4x4 cell array
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Fig.8 Output voltage linearity of front-end and back-end simulation
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Tab.1 Simulation result of readout circuit

Performance Results
Operating temperature/K 77
Array size 320%256
Pixel center distance/pm 30x30
Supply voltage/V 5
Charge capacity/Me™ - pixel ™' 57.5
Frame rate/f-s™ 100
Readout speed/MHz 4
Power consumption/mW 159
Nonlinearity <0.1%
Output swing/V 1.8
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