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Integrated Single Wavelength Waveguide Photodetector
in the Near Infrared Operating at Zero Bias
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Abstract Integrated Monochromatic near-infrared waveguide photodetector operating at zero-bias based on
InGaAsP material is proposed. The device monolithically integrates a photonic crystal filter, a tapered cou-
pler, a zero-bias waveguide photodetector, and a straight waveguide to form a planar micro-nano optical
signal reception subsystem. The integrated waveguide photodetector has a peak wavelength of 1.55 pm and
a spectral linewidth of 1.6 nm. The designed waveguide photodetector has good performance without ap-

plied voltage bias and is optimized to achieve a bandwidth of 78 GHz and a response of 0.78 A/W with
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the area of 4 um <15 pm. The integrated device is based on the component-tunable InGaAsP material to a-
chieve monolithic integration of multifunctional devices with high performance, small size, low power con-
sumption, and narrow line width.

Key words monolithic integration; photonic crystal filters; taper coupler; waveguide photodetectors; zero
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