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Design of 640x512 infrared ROIC based on time-sharing method
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Abstract: Large scale and high integration of IRFPA device is the core of high spatial resolution infrared
imaging. With the development of the high integration IRFPA technology, a 640x512 readout integrated
circuit (ROIC) of IRFPA with 15 wm pixel pitch was presented. In order to improve SNR and
integration time, one technology method of 2 by 2 pixels sharing an integration capacitor was proposed and
the DI architecture was chosen as the input stage, thus the maximum effective charge capacity can
reach 20 Me /pixel. And two levels of charge capacity can be chosen for the readout of different
photocurrents.Moreover, current bias circuits were designed for the analog signal chain ciruit to lower the

noise and improve the bias current accuracy for buffers. According to the simulation results, the circuit
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achieves 108 Hz frame rate, less than 110 mW and 99.99% linearity. The circuit was taped out by CSMC

0.18 pm 1P4M 3.3 V CMOS process. The preliminary test results under room temperature show that the

working current is normal and the bias switches can be adjusted and the circuit can work normally.

Key words: IRFPAs; ROIC; sharing capacitor;
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Fig.1 Overall structure diagram of the circuit
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Fig.2 Analog signal chain circuit of ROIC
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Fig.3 Structure of unit circuit and timing diagram of ROIC
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Fig.5 Block diagram of column bias circuit
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Tab.1 Simulation results of bias circuit
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Tab.2

*R 2 ZHEE5 1SC0403 By BE EE Xt

Performance comparison of this circuit and

ISC0403

Performance

Circuit
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640x512/15 pm
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Input stage DI DI P9 A ¥4 Hh 45 R (IMSTR_ADI Bz 2 V)
Input current 10 pA-5nA 10 pA-1nA Fig.9 Output results of chip(IMSTR_ADJ=2 V)
Supply voltage 3.3V 3.6V
Output swin 1.43V/1.46V ~1.8V+0.2 V(300 K)
P & (300 K) ~2V+0.2 V(80 K) t ™ ™\
Charge capacity 14.1 Me/20.6 Me~ =6.5Me"”
J— _— ==
Readout rate 10 MHz 12 MHz
Output number 4 1,2 or 4 | |
Frame rate 108 Hz >120 Hz
Power dissipation <110 mW =77 mW .
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Nonlinearity <0.1% <0.1%
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Fig.10 Output results of chip(IMSTR_ADJ=2.6V)
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