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Using Si metal-oxide-semiconductor structure, the light with photon energy larger than 1.1 eV can
be detected at inversion bias. Due to Si bandgap, the near infrared at 1.3 um and 1.55 um can not be
detected. With Ge incorporation, 1.3 um and 1.55 um infrared can be detected. Thin film Ge can be
transferred on insulator, glass, and polyimide for different applications by wafer bonding and smart-
cut, and the cost can be reduced. The broadband absorption of SiGe/Si quantum dot infrared
photodetectors are demonstrated using boron & doping in the Si spacer. The large valence band offset
between Si and SiGe forms discrete quantum states in SiGe QDs. The 6 doping in Si spacers provides
the QDs with a sufficient hole concentration and forms a 6-doping well in Si. Under infrared exposure,
the confined holes in QDs and J-doping wells can be excited and contribute to the photocurrent.
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