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High responsivity Si-based near-infrared photodetector with
surface microstructure

TANG Yu-Ling, XIA Shao-Jie, CHEN Jun’
(School of Electronic and Information Engineering, Soochow University, Suzhou 215006, China)

Abstract: To apply Si-based photodetectors in the near-infrared band their responsivity needs improve-
ment. A regular and orderly microstructure array was formed on the surface of silicon-based photode-
tectors by plasma lithography. Besides, an Al,O, film was grown on the microstructure surface by
atomic layer deposition (ALD) to study its anti-reflection and passivation effects. The surface reflec-
tivity and / — V characteristic curves of the device were compared and the light responsivity of the de-
vice under 808 nm near-infrared light was calculated. It is found that the responsivity of the device is

increased from 0. 063 A/W to 0. 83 A/W.
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Fig. 1

sectional view, and (b) three-dimensional perspective view:

(a) (b)

device structure diagram (a) two-dimensional cross-
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Fig.2 surface morphology view of a device etched with mi-

crocolumn array under SEM (a) top view, and (b) side view
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microcolumn array etched on the surface and ALO, grown on
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Fig. 4 the I-V curve of the device bias voltage of -5-5 V and
under 808 nm illumination with different intensities (a) the
original silicon-based photodetector, (b) the silicon-based
photodetector with microcolumn array etched on the surface,
and (c) the silicon-based photodetector with ALO, grown on

the microcolumn
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vices under the same illumination intensity and bias at 808 nm

comparison of light responsivity of three kinds of de-

wavelength
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