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Abstract

Electrical characteristics of HgCdTe photodiodes with a heterostructure to achieve high
performance are analyzed numerically. A two-dimensional device simulator which can handle a
HgCdTe heterosturcture, was developed for this work. The effects of band nonparabolicity, carrier
degeneracy, and band-offset of heterointerace are included in a carrier transport model. A unified
generation-recombination model includes simultaneously phonon-assisted tunneling and pure
tunneling of carriers via traps is newly employed for describing the electric field and temperature
dependency of dark current effectively. Furthermore, to accurately predict the effect mole fraction
variations on generation rates, ray-trace algorithm is incorporated in the our simulator. Under the
various circumstances such as dark, illumination, and surface states, electrical properties of planar
heterostruture photodiode are presented and those of homojunction are compared. These results serve
as a explanation of cap layer’s role on performance.
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