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*JEk (Experimental) :

EB Resist mask with the patterns of microring
resonators was defined by using the electron beam
lithography. The Neutral Beam Etching (NBE)
condition was investigated for the silicon
waveguide fabrication. Clz is used for the main
etchant in this experiment. The photoluminescence
(PL) spectra of the fabricated silicon ring
resonators were measured by a micro PL system.
KGR & 522 (Results and Discussion) :

In order to obtain vertical sidewall, a higher ICP
power of 1000W and additional bottom potential of

10W were applied. The optimized NBE condition

creates a close to 90-degree sidewall of silicon
waveguide, which is ideal for optical propagation.
The etching rate of silicon using the optimized
condition is 14 nm/min. Using the optimized

condition, the silicon microring resonators were

formed by NBE and characterized by the PL system.

Theoretically, narrow resonant peaks due to Purcell
effect should be observed for a silicon microring
resonator. Fig. 1 shows the typical PL spectrum of
NBE formed silicon ring resonators. Clear and
sharp resonant peaks with quality factor of ~103
can be obtained, indicating that the ring waveguide
etched by the neutral beam technology can be
available for the processing of silicon photonic

devices. Since this technology is a low damage
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process and the process is possible to be well
controlled, the neutral beam technology could also be

applied for the post-process.
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Fig.1  Typical PL spectrum of the silicon ring
resonators fabricated by neutral beam etching process.
Inset is SEM photo of the silicon microring resonator.
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