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The design and fabrication of photonic crystal has been carried out in this project
in “Plane Wave Expansion Method”. One measurement system with tunable CO, Laser
has been established in range from 9.2 um to10.6 um. The material of the photonic crystal
is silicon, which with mature process support for 1 um line width limit. The “triangular”
arrangement is the best method for presenting the band gap phenomena in this work. The
choice of the photonic crystal structure which related to the fabrication error has been
discussed. Most difficulty in fabrication is the deep etching to 46 pum in considering for
larger cross-section for stronger detected signal. The transmittance of the photonic crystal
with various row numbers has been measured, the experimental result matches well with

the theoretical result. All jobs in this work were validated by this accomplishment.

Keywords: photonic crystal, CO, laser
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Fig. 2. Micrograph of etched macroporous silicon with a distance between
Figure 1 Cross-sectional SEM mi ificat two cylinder axes of 2 ym. Left: hexagonal lattice with sawed interface. Right:
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Fig. 1. (Left) SEM picture of PhC waveguide, the total length of it is 120pum, and the width of . . .
it is 100um. (righty SEM pictures of side view and top view of the PhC Waveguide, the Fig. 6. 3D-FDTD calculated and experimental measured transmittance spectra of 2D-PhC
thickness of it is 9.49 um, the lattice constant a = 3.89 um, and the hole diameter is 2.95 um. waveguide.
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