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Properties of Photo Detector using SOl NMOSFET
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Abstract

In this paper, a new Silicon on Insulator (SOI)-based photodetector was proposed, and its basic
operation principle was explained. Fabrication steps of the detector are compatible with those of
conventional SOI CMOS technology. With the proposed structure, RGB (Read, Green, Blue) which are
three primary colors of light can be realized without using any organic color filters. It was shown that
the characteristics of the SOI-based detector are better than those of bulk-based detector. To see the
response characteristics to the green (G) among RGB, SOI and bulk NMOSFETs were fabricated using
15 pmm CMOS technology and characterized. We obtained optimum optical response characteristics at
V6s=0.35 V in NMOSFET with threshold voltage of 0.72 V. Drain bias should be less than about 1.5
V to avoid any problem from floating body effect, since the body of the SOI NMOSFET was floated.
The SOI and the bulk NMOSFETs shown maximum drain currents at the wavelengths of incident
light around 550 nm and 750 nm, respectively. Therefore the SOI detector is more suitable for the G
color detector.
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Fig. 1. Cross-sectional view showing proposed
RGB photocells formed in SOI wafer.
Color image can be implemented without
color filter.
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Fig. 2. Micro-photograph (a) and cross—sectional
view of "G” photocell formed in SOI wafer.
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Fig. 3. Measurement equipment which consists
of white light source, spectrometer, and
semiconductor parameter analyzer. In-
cident light is illuminated to DUT with
the size of 200 /m X 200 mm by focus
lenses.
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mination. Green light ( A =550 nm) having
light intensity of 08 mW/cm® was
illuminated.
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mW/cm® was illuminated.
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