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Study of the diamond and low dielectric DLC thin film in the
application of microwave communication elements
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Abstract

The SAW devices with a high
frequency, on the GHz range, and which are
hard to realize via SAW devices using
conventional materials such as quartz,
lithium niobate (LiNbO;3), and lithium
tantalate (LiTaO;). Due to the recent progress
in CVD-diamond grown technology, we are
studied SAW devices fabricated by structures
with polycrystalline diamond, and it has been
found that systems involving these materials
are practical for high-frequency SAW filters.
Amongst the varieties of applications of
CVD diamond, the Surface Acoustic Wave
(SAW) device using its high SAW velocity,
is supposed to be one of the practical
applications, because polycrystalline film can
be utilized. And the thickness of only several
microns is sufficient because the energy
concentration is on the surface, which
enables low-cost manufacturing. Moreover,
the high thermal conductivity, as well as the
high elastic constant, of diamond are found
to enable super-high  power-handing
capabilities, which surpass the characteristics
of conventional materials even at low
frequency.

In this work, we will develop the large
area of polycrystalline diamond film on
silicon by Hot Filament CVD (HFCVD) and
polish the film. Zinc Oxide, which has strong
piezoelectric effect and sputtered on a variety
of substrates, is a nature choice as the
piezoelectric film layer in recent years. High
uniformity of quality of diamond associated
highly preferred orientation ZnO thin film
and the interdigital transducers (IDTs)



fabricated by lift-off process exhibit
wonderful performance of diamond SAW
filters. Moreover we compare the structures
of ZnO/Diamond/Silicon and ZnO/Silicon on
the characteristics of SAW filters with the
same interdigital transducers (IDTs).

Keywords: SAW filters; HFCVD; Diamond;
Zn0O; IDTs
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