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Abstract: Properties of avalanche photodiodes (APD) are revealed by simulation of numerical analysis including impact
ionization effects of carriers. APD structures are Ge-APD, Si-APD and Ge/Si heterojunction APD. Avalanche breakdown
and current multiplication in dark current and photocurrent take place at a reverse bias voltage close to breakdown voltage.
Carrier profiles and electric field profiles are displayed as a function of reverse bias voltage. Dark current of Ge-APD
depends on background impurity density, that is larger than that of Si-APD. In Ge/Si-APD, dark current and photocurrent

increase near the voltage at which the depletion layer reaches the heterojunction. The numerical simulation is useful for
design Ge/Si heterojunction photodiodes.
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