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1. % (Summary)

Due to the large x3 nonlinearity of the material

confinement, silicon
high

nonlinearities which have been used to develop

and nanoscale mode

waveguides show  extremely optical
novel optical components for signal processing.
Compared with x3 nonlinearity, namely four wave
mixing, stimulated Brillouin-scattering (SBS),
which involves coherent coupling between guided
photon and phonon modes, has not been well
developed on silicon platforms due to the poor
traditional  silicon

photon  confinement in

waveguides. In this project, we plan to use
suspended membrane silicon nanowires to develop
high-efficiency  SBS

high-efficiency

devices for realizing

on-chip single processing
functionalities for next-generation on-chip devices
and systems.

2. %8k (Experiment)

(R L= 37084 )
R TR AR (F5112), @Y=

YRy T E ) R BRI
[ 32505 1%]
We designed and

fabricated suspended

membrane silicon nanowires based on a commercial
(SOD
electron beam lithography (F5112) to write the

silicon-on-insulator wafer. We utilized
devices’ patterns on a resist (ZEP-520A) and used a
deep reactive ion etching machine (MUC21-ASE) to
transfer the patterns from the resist to the wafer.

We repeat the above processes for fabrication of

ridge waveguides and grating couplers, respectively.
The buried oxide (BOX) below the photonic devices
was finally removed by using hydrofluoric acid
solution, such that the silicon nanowires are
supported by two-side cantilevers. After fabrication,
we checked the structure of the fabricated devices
by using a scanning electron microscope (S-4700).

3. fii L% (Results and Discussion)

The scanning electron microscope image of the

fabricated suspended membrane silicon nanowires
is shown in Fig. 1. Suspended membrane silicon
nanowires were successfully fabricated on the SOI
wafer. The periodic holes beside the waveguide are
used for removing the BOX. Now we are working on

experimental testing of fabricated devices.
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Figurel Scanning electron microscope image of a silicon
suspended membrane nanowire micro-ring resoantor
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