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( Pixel-level Current Mirroring Injection with 2-step Bias-current

Suppression for 2-D Microbolometer FPAs )
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Abstract

A pixel-level readout circuit is studied for 2-dimensional microbolometer focal plane arrays (FPAs). A current mirroring
injection (CMI) input circuit with 2-step current-mode bias suppression is proposed for a pixel-level architecture with high
responsivity and long integration time. The proposed circuit has been designed using a 0.35-pm 2-poly 4-metal CMOS
process for a 320 x 240 microbolometer array with a pixel size of 50 ym x 50 pym. The proposed 2-step bias-current
suppression has sufficiently low calibration error with wide calibration range, and the calibration range and error can be
easily optimized by controlling some design parameters. Due to high responsivity and a long integration time of more than
1 ms, the noise equivalent temperature difference (NETD) of the proposed circuit can be improved to 26 mK, which is
much better than that of the conventional circuits, 67 mK.
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Fig. 1. Conventional input circuit for microbolometer.
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bias—current suppression.
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Table 1. Design parameters of the microbolometer.

Parameter Value
Array size 320 x 240
Pixel size 50 pm x 50 pm
Resistance 10 MQ
TCR(a) 25 %
Thermal conductance(G) 5% 10° W/K
Fill factor 80 %
Emissivity 80 %
1/f noise parameter 1x 101
Frame rate 60 Hz
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