NSC91-2212-E-002-057-
91 08 01 92 10 31

93 1 16



NSC 91-2212-E-002-057

91 8

(plane
wave expansion method)

(Phononic crystals)

Abdract

The purpose of the research is to study the
characteristics of the acoustic band gaps in
the 2D phononic crystals. The phononic
crystal is a kind of periodic elastic material
structure that exists band gaps, in which the
elastic wave propagation of particular
frequency is forbidden. The band gaps
phenomena are studied using the plane-wave
expansion method, which is composed of
the Bloch’s theorem and of the reciprocal
lattice vector. The IDT (inter-digital
transducer) and a micro scale 2D phononic
crystal consists of silicon with a square
periodic arrangement of cylindrical holes
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were designed to verify the band gaps of
surface acoustic waves. The fabrication
process using the MEMS (Micro Electro
Mechanical Systems) technique were
studied and realized in the research. These
results provide useful guidelines for the
design of a phononic crystal device as a
frequency filter.
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IDT fabrication
by lift-off process:

Sputtering ZnO
about 1.674 m

Coating with
photoresist S1813

Softbaking wafer
at 100 about 100 sec.

ERENERR

Exposing resist by UV400 light
through a photomask

Developing IDT electrode by
M F-319 developer

Thermal evaporating
Al about 2000A

Using acetone
to lift-off Al
with photoresist

Completing layered
SAW devices



Coating with photoresist
S1813 on ZnO and
IDT electrode

Softbaking wafer
at 100 about 100 sec.

ERERERE

Exposing resist by
UV400 light
through a photomask

Developing the square region
and removing
photoresist

H3PO4+HAC+H,0
1:1:10
solution etching ZnO

Removing
the photoresist

(o)}

Coating with
photoresist AZP 4620

Softbaking wafer
at 100 about 100 sec.

ERENERE

Exposing resist by UV400
light through a photo mask

Developing 2-D
phononic crystalsand
removing photoresist

Hardbaking wafer
at 95 about 50 min.

|CP etching 2-D phononic
crystalsabout 2 hours

Carrying out the
2-D phononic crystals

Removing photoresist
and completing the
whole processes
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