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INFRARED MICROBOLOMETER OF LATERAL
POLYSILICON p* p~ n* JUNCTION BASED
ON STANDARD CMOS PROCESSES

CHEN Er-Zhu, LIANG Ping-Zhi
( Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: By using standard CMOS processes and bulk micromaching technology, a uncooled infrared microbolometer de-
tector based on the temperature character of the lateral polysilicon p* p” n" junction was developed. The temperature char-
acteristic of the polysilicon p*p ™ n" junctions foreword bias were analyzed in detail. The theoretic expression and experi-
mental data of the temperature rate of change of forward voltage drop were presented. The design ideas and fabrication
processes were given. The temperature coefficient of the foreword voltage at a constant current is 1. 5SmV/K at various tem-
peratures in the range of 284K to 253K. The responsivity and detectivity (D" ) are 5.7 x 10°V/W and 1.2 x 10°cm.

Hz'?. W' in 3 ~5um IR radiation band, respectively.
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Fig. 1 The theory curve between the temperature coefficient
of forward voltage and forward bias
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Fig.2 The forward voltage drop vs temperature of the later-
al polysilicon PN junction at a current constant
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Fig.3 The forward bias vs temperature of the series polysil-
icon PN junction at a current constant
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Fig.4 The schematics of microbridge structure after (a)
COMS process and (b) TMAH etching
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Fig.5 The SEM graph of the microbolometer
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Fig.6 The schematics of the measurement system
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Fig. 7 The experimental curve and theoretical fitting of re-
sponse signal voltage vs modulation frequency
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