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We present photonic crystal waveguides in amorphous silicon on insulator (SOI), patterned using
standard 193nm projection lithography. Today, the most promising experiments with silicon photonic
crystals have always been demonstrated with e-beam lithography. This technique offers extremely
high resolution, but it is not well suited for larger circuits and large volume fabrication. The obvious
alternative is optical lithography, as used for CMOS fabrication. This technique has already been used
for photonic crystals, but with propagation losses significantly higher than with e-beam. However, we
recently switched from 248nm to 193nm lithography with higher resolution 3, and better pattern
uniformity 4. Proximity effects are reduced from 40nm in 248nm lithographyError! Reference source not found.
to the order of 4nm with 193nm lithography. The smallest lattice pitches we currently experimented
with are 300nm.
Instead of crystalline SOI, we can also use amorphous silicon as a guided layer. The advantages are
many: flexibility in layer thicknesses, cost of the substrate and the possibility of multi-layer substrates
or circuits. However, amorphous silicon typically has a higher absorption. We have managed to
deposit PECVD amorphous silicon films with a typical film propagation loss of 0.7dB/cm. The
deposition temperature is 300°C, which makes it suitable for deposition on many substrates, including
CMOS electronics. We fabricated the circuits on silicon with 2µm oxide, not unlike classical SOI.
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For loss measurements we did not remove the oxide cladding. Instead, we applied a liquid coating
with an index-matching fluid, resulting in almost the same optical properties as an deposited oxide top
cladding. This way, we
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