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Fabrications and Characteristics of Infrared Sensor for Passenger
Conditional Detection in Vehicle
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Abstract

A noble infrared sensor was studied for passenger conditional detection in vehicle. This research
relates to uncooled infrared sensors for detecting the presence, type and temperature of occupants in
vehicle. It sense that the occupants purpose to control the smart airbag for safety in the case of adult
or child and to control the automatic air conditioning for convenience. This paper described the design
and the fabrication of microbolometers which were composed of 2 by 8 elements using the surface
micromachining technology. The characteristics of the array were investigated in the spectral region of
8~12 ym. The fabricated detectors exhibited the thermal mass of 705x10° J/K, the thermal
conductance of 1.03x10® W/K, the thermal time constant of 6.8 ms, the responsivity of 2.96x10" V/W
and the detectivity of 1.01x10° cmHz"%/W, at the chopper frequency of 10 Hz and the bias current of
44 pA. We could successfully detect the human body condition in the divided zone. As a results, we
concluded that microbolometer optimized in this research could be useful for the application of
passenger conditional detection in vehicle.
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Fig. 1. Bolometer array design.
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Table 1. Material constants of bolometer.
Parameters SiNx Cr Au
Young's Modulus ((Pa) 247 248 77
Poisson's ratio 0.25 = 042
Density (keg/m') 3100 7190 19320
Specific heat (J/K kg) 1450 129 448
Leg length (ym) 98 98 98
Leg width (gm) 4 2 2
Leg thick. (gm) 05 0.05 0.05
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Fig. 2. Simulation of finite element method.
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Fig. 3. Bolometer manufacturing process.
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Table 2. Measuring parameters.

Parameters 8~12 m
BBS temperature (K) 700°
BBS aperture (inch) 0.4
Active area Ad (um®) 2304
Distance (cm) 6
The intensity of radiation (W) 37x10"*
Qutput voltage at 10 Hz (mV) 228
"Noise voltage at 10 Hz (V) 0.01
ENBW af 05
Amp gain 25
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