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Summary of the paper
Ge has attracted much attention due to its large optical absorption at near infrared (NIR) and
compatibility to Si CMOS process. Integration of Ge photodetectors on Si waveguides is promising
to realization of effective electronics-photonics (E-P) convergence. Ge pin photodiode was
fabricated by selective epitaxial growth on SOI substrate and was characterized by spectral
responsivity. At 1550nm, 0.24 A/W (external quantum efficiency ηext~20 %) was achieved.
In particular, we focused on strain effect on responsivity spectra. It has been known that
thermally-induced tensile strain in Ge causes absorption red-shift. Compared to the Ge photodiode
fabricated by blanket growth with the similar device structure, the device in this work shows
attenuated red-shift. Localized reciprocal lattice mapping confirmed that Ge selective mesa with 10
µm of width is not relaxed along the shorter dimension. Furthermore, X-ray diffraction reveals that
Ge grown on SOI does not contain additional strain relaxation due to viscous flow of buried oxide
(BOX) layer at high temperature annealing. Therefore, we assumed that Ge mesa relaxed its strain
vertically along the thickness and theoretical simulation was conducted. The simulation results
showed good agreement with the measured one. It is the key to understand the strain effect on
responsivity spectrum of Ge photodiode on Si in order to maximize NIR photodetectability and to
realize wide-band wavelength division multiplexing (WDM).

Fig. 1 (a) A schematic illustration of the device
structure. (b) A SEM image of as-fabricated device.

Fig. 2. Measured responsivity spectrum compared
with reported results and simulated results with
various biaxial tensile strain.
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