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Abstract:

Conventional Micro Electro Mechanical System (MEMS) or Microsystems are At
typically fabricated using semiconductors, metals and insulators. Large band y Kllrl?sgaerr:‘%g‘fi
gap materials such as diamond (Eg = 5.5 eV) and AIN (6 eV) offer the /MEMSProbe
possibility of making MEMS structures out of a single material by varying the ,/

doping level to achieve films with semi-conducting, metallic and insulating f’

(undoped) properties needed in a typical MEMS structure. Chemical vapor Backend

deposited (CVD) polycrystalline diamond (poly-C) films are inexpensive and
retain many of unique properties of the single-crystal diamond. Two distinct
forms of CVD poly-C are micro crystalline diamond (MCD) and ultra nano
crystalline diamond (UNCD), grown in H rich and H poor environments, and hqvmg grain sizes in 'rhe ranges of
0.25 - 1 micrometers and 3 - 5 nm, respectively. However, the development of poly-C based single-material
MEMS (SMM) technology faces a number of challenges including (a) growth of highly-insulating and -
conducting MCD and UNCD films, (b) fabrication of MEMS structures containing MCD and UNCD layers, and
(c) dry etching of MCD and UNCD multi-layer structures. In addition to a brief review of the conventional
MCD and UNCD technologies, this talk, for the first time, addresses some of the SMM-related issues along
with examples of fabricated SMM-based BioMEMS, RFMEMS, MEMS packaging, and field emission devices.
Poly-C SMM structures are expected to lead to new applications in healthcare, environment and wireless
communications.
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