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Thermoelectric Infrared Sensor Array and Blind-Spot Pedestrian Warning System
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Abstract A 4832 element thermoelectric infrared sensor array with a responsivity of R = 2100 V/W has been
developed. An array with both high responsivity and low-cost potential was fabricated using the CMOS IC
process, a precisely patterned Au-black infrared absorber, and micromachining technology. A blind-spot pedestrian
warning system using the array has been fitted to Nissan's ASV-2 (advanced safety vehicle) . It alerts the driver
to the presence of a pedestrian in the blind spot by detecting infrared radiation from human bodies. It also pre-

vents the vehicle from moving in the direction of the pedestrian.
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Surface temperature of a human face versus on temperature
and daylight intensity.
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Device structure of the thermoelectric infrared sensor.
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Materials and thickness of each layer.

Layers Materials Thickness (nm)
Substrate Single crystal Si 625000
Sacrificial layer Poly Si 350
Membrane SiN by LPCVD 100
Thermopile Poly Si 350
1st isolation layer BPSG 600
1st wiring layer Al-Si 700
2nd isolation layer  [P-TEOS 600
Au-black underlay ~ |Amorphous Si 100
3rd isolation layer PSG 300
2nd wiring layer Al-Si 800
Passivation layer SiN by PECVD 300
Sacrificial layer PSG 2000
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SEM microphotograph of a prototype sensor.
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Microphotograph of a 48 X 32 element infrared focal plane array.
(chip size:10.5mm X 7.44mm)
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Diagram of a 48 x 32 element infrared focal plane array.

(a) equivalent circuit of one element, (b) chip diagram
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Measured responsivity and time constant versus pressure.
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Infrared images with a prototype 48 X 32 element infrared focal plane array.
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System concept of blind spot pedestrian warning system.
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Appearance of infrared imagers.

(a) front, (b) rear, (c) front enlargement
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Detection range versus atmospheric temperature.
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