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Properties of Ge/Si Photodiodes having Heterojunction
fabricated by Wafer Bonding
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Abstract : A new structure of heterojunction photodiode (PD) having a Si pn junction separated from Ge optical
absorption region by a Ge/Si heterojunction is proposed. Photocurrent is observed when the photo-excited electrons in
the Ge layer are injected over the heterojunction into the p-Si layer. If a sufficient electric field is applied to the p-Si,
avalanche multiplication takes place. This paper describes measured properties of mesa-structure PD’s having Ge/Si
heterojunction fabricated by wafer bonding. Although dark currents of the fabricated PD’s were too large to realize
avalanche breakdown, photocurrents were observed in the wavelength region from 1.0 to 1.55pum with quantum
efficiencies higher than 40%. Capacitance-voltage characteristic shows that the photocurrent starts to flow when
the depletion layer reaches the heterojunction with applying an enough reverse bias voltage. Transmission
electron microscopy reveals the crystallographic property and atomic distribution around the heterojunction.
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