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Abstract

There are now many theoretical investigations and real manufactures for numerous applications of

photonic crystals (PCs) associated with photonic band gap and photonic integrated circuits. However,
there are some difficulties to design and fabricate the desired pattern quality. It is not easy to satisfy
accurate critical dimension (CD) for patterns with arbitrary shapes and pitch sizes aligned in various
directions. In this work, we report the optimum conditions to better fabricate and design, and greatly
improve pattern quality in delineating two-dimensional (ZD) PCs in the nanometer range using
single-step e-beam lithography system with conventional exposure mode.
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Fig. 1. Two-dimensional photonic crystal struc—
ture with waveguide shape.
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Fig. 2. Process flow to deposit the epilayer.
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Table 1. Process condition of e-beam for

pattern formation of two-dimensional
photonic crystal structure.
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Pre—-bake
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low:500(8sec) rpm
high:7000(40sec) rpm

170C, 10 min
0.8 nA, 350 uC/cm®

Develope MIBK:IPA = 1:3, 180sec
Rinse IPA: 1 min
Hard bake 130°C, 2min
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two-dimensional photonic

pattern manufactured after etching.
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Fig. 6. SEM picture of
photonic crystal pattern after etching.
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dimensional photonic crystals with
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