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Abstract

The silicon based integrated waveguide is an important platform of the electrooptic integration.
Because of the good performances, silicon based integrated Mach-Zehnder interferometers have
become important forms of integrated optical filters, optical switches, optical modulators and
waveguide sensors. In this paper, the design, fabrication and performance of the integrated
Mach-Zehnder interferometer were researched. The coupling efficiency of the waveguide grating
coupler was optimized by simulation. The device was fabricated by using electron lithography and
ion etching technologies. Results show that an excellent device has been obtained with an
end-to-end transmission loss better than -10 dB, an extinction ratio larger than 32 dB, and a free
spectrum rang of 2.275 nm.
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Figure 1. (a) Schematic illustrator of the Mach-Zehnder interferometer; (b) Schematic illustrator of sili-
con graitng coupler
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Figure 2. Coupling efficiencies of grating couplers (a) with different period; (b) with different etching
depth
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Figure 3. Micrograph of the Mach-Zehnder interferometer
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Figure 4. Optical spectrum of the Mach-Zehnder interfe-

rometer
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