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Hybrid Integration of InP FP Laser / Silicon Optical Wave -
guide Based on Silicon Edge Coupler
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Abstract: To solve the problem of practical light source lacking in silicon photonic integrated cir-
cuit, design and preparation method of integrated module including 1.55 pm InP FP laser chip, InP
PIN photodetector chip and silicon optical waveguide was proposed. Silicon edge coupler of inverted
cone type was fabricated by CMOS compatible process, and the coupling efficiency was 36.7 % . The
laser chip and silicon waveguide chip were coupled by micro-assembly alignment technology, and the
coupling efficiency was 35.8 % after UV adhesive curing. The 1 dB alignment tolerance was 1.2 pm
horizontally and 0.95 pm longitudinally.
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Fig.1 Schematic of silicon waveguide coupling with laser
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Fig.2 Schematic of silicon edge coupler
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Fig. 3 Bonding graph of grating coupler and photodetector
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Fig. 4 Field simulation results of edge coupler structure
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Fig. 5 Topographies of deep silicon etching surface
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Fig. 6 Spectra and P-I-V graph of InP based laser
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Fig.7 Change curves of detector output current with laser in-

put current
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Fig.8 Bonding graph of laser and silicon waveguide
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Fig. 9 Curves of process tolerance
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