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Studies of Si:B Blocked-Impurity-Band

Infrared Photodetectors

Student : Cheng-Yu Shih Advisors : Dr. Shun-Tung Yen

Department of Electronics Engineering and Institute of Electronics

National Chiao Tung University

Abstract

The characteristic of a novel planar Si:B Blocked-Impurity-Band photodetector
(BIB photodetector) has been studied in the thesis. We used high-pure substrate,
ion-implantation and photolithography to-fabricate. planar structure. Ion-implantation
was used to form the absorbing layer and high-pure substrate served as the blocking
layer.

The spectral response is successfully extended from 357 cm™ down to 250 cm™,
Then, we discussed the device characteristic by differing.the blocking layer widths, 30
um (sample A) and 10 um (sample B), under fixed contact distance. At high bias, two
peaks corresponding to the transitions-of-the isolated impurity levels occur in the
response spectrum of sample B. The occurrence of these two peaks could be due to the
generation of the free carriers by impact ionization of the excited carriers under high
electric field which is not found in sample A.

Before the impact ionization, sample A has higher responsivity and slightly
lower noise current than those of sample B. The impact process increases not only the
responsivity but also the noise current. Therefore, the detectivity of the device shows no
great improvement. These results show that the ratio of the blocking layer width to the
absorbing layer width is one of the key factors deciding the performances of the BIB
photodetectors.

Compared with the conventional vertical BIB photodetectors, our devices have
comparable value in responsivity. The noise current and detectivity, however, are
obviously worse. We might improve the drawbacks by modifying the annealing process

or using substrates with higher purity.
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