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Structure optimization and characterization of
a microbolometer for a CO, detector

Ho Won Seo***, Tae Geun Kim**, and Sung Moon*'

Abstract

In this work, we optimized a microbolometer for application of a CO, detector by using MEMS technology. We
fabricated a stable thermal isolation structure by varying the lengths of supporting legs which affect bolometer
performance. We could fabricate more stable thermal isolation structure for the microbolometer through the results of
ANSYS simulations, and minimize the fabrication processes by using bulk micromachining to use a CO, detector. The
microbolometer shows a detectivity of 2.5 x 10° cmHz">/W at a chopper frequency of 8 Hz and a bias current of 6.25 pA
with a vacuum package of about 3.0 x 107 torr. Therefore, we put to conclusion that the microbolometer optimized in
this experiment could be useful for the application of a CO, detector.
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Fig. 2. Schematic diagram of the NDIR gas sensor.
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Fig. 3. Schematic diagram of the microbolometer.

C:thermal mass, G:thermal conductance,
7 :infrared absorption, P:radiant power
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K :thermal conductivity, w:width
d:depth, /:length of supporting legs
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Fig. 4. Thermal conductance characteristics as a function
of the supporting leg length.
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Microbolometer
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Fig. 8. Measurement system for measuring IR detecting
characteristics.
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Table 1. Measurement Parameterss
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Fig. 7. Fabrication process of the microbolometer.

BBS temperature 973K
2o 2EASE 97 93 f= BRL mAlEI 7 BBS aperture 0.125 inch
o] Lift-off processE = E3te] AAAAHT. A 727 Distance from BBS to lens 4 cm
2 V-W #Z(Vanadium Tungsten Alloy)g wlj& Bolometer TCR -2.0%/K
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Fig. 9. Responsivity characteristics as a function of the
modulation frequency.
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Fig. 10. Detectivity characteristics as a function of the
modulation frequency.
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