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Small Size 640x480 Uncooled Infrared Detector Development
with 12 pym Pixel Pitch Micro Bolometer
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Abstract :  Uncooled infrared detector has recently become popular as a sensor for thermography,
surveillance and security monitoring camera and so on. The pixel pitch of commercially available
uncooled infrared camera is currently 17 pm. We have developed 640 x 480 uncooled infrared
detector focal plane arrays which has read-out integrated circuit and pixels of micro
electro-mechanical systems designed with furthermore smaller pixel pitch by 12 pm to reduce size
of the uncooled infrared camera. The chip size reduction and low power dissipation could be
achieved by eliminating non uniformity correction of the micro bolometer pixels. It is expected to
realize small size and lightweight infrared camera which will be able to expand its applications by

using 12 pm pixel pitch micro bolometer.

Key Words: uncooled infrared detector, bolometer, MEMS, 12 um pixel, Readout IC,

thermography, surveillance and security camera
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Fig. 1 Technology trend for pixel pitch of uncooled infrared detector'™.
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Fig. 2 Method for read out bolometer resistance;
(a) Conventional and (b) developed circuit.
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Fig. 3 Demerit of pixel pitch reduction in ROIC.
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Substrate Circuit

Fig. 5 Schematic cross sectional structure of the pixels; (a)
conventional 23.5 um pitch, (b) developed for 12 um pitch. Not in

same scale. Fig. 6 SEM images of bolometer pixel arrays; (a) top view of 12 pm

pixels, (b) perspective view of 12um pixels, and (c) perspective view
of conventional 23.5 um pixel.
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Fig. 7 Photo images of (a) 12um-640x480 uncooled infrared
detector and (b) 23.5um-640%480 uncooled infrared detector.
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Fig. 8 Infrared image taken by 12 um-640x480 uncooled infrared
detector.

Fig. 9 Proto type infrared imaging camera module designed for 12
um-640x480 uncooled infrared detector.
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