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Abstract  Stimulated by the ever-increasing demands of wide-bandwidth in optical communication and high-
performance computing in microprocessor, silicon photonic devices are entering into the integrated and low-cost
trend, and series of significant breakthrough both in theory and technology are achieved. Recent progress in the
development of these photonic devices such as silicon laser, amplifier and modulator are reviewed, and their
applications in optical gyroscope and optical communication are analyzed and designed. A three-dimension active
resonator is designed to achieve the intergrated resonance optical gyroscope. The outlook and potential applications of
these devices in future optical gyroscope and optical communication systems are presented.
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Table 1 Summary of different silicon lasers

Material Integrate method Pump Wavelength /nm Time /Institutes
Er-doped microcavity ion implantation 1465 nm CW 1557 2004 /Caltech&.FOM
SO1 all silicon 1540 nm pulse 1675 2004/ UCLA
SO1 all silicon 1550 nm CW 1686 2005 /Intel*”
Eu.GaN-Si heterogenous epitaxy 337.1 nm pulse 620 2005 /Cincinnati'?
AlGaln/InP-Si bonding to silicon Electrical 1577 2006 /UCSBR.Intel™™
SOI all silicon 1550 nm CW 1686, 1848 2008 /Intel?"
M-V quantum dots-o-Si direct epitaxy Electrical 1000 2008 /Umich*?
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Fig. 3 Configuration of a 3-D glass waveguide resonator
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