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Abstract .
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Most reported MEMS tactile sensors are fabricated by silicon micromachining. Presently, the cost
of the silicon-based MEMS fabrication is still relatively high, thus alternative process should be
developed for low cost applications. In this research, a low-cost non-silicon-based process for The
Piezoresistive MEMS tactile sensor fabrication by the combination of standard photolithography
and physical vapor deposition has been developed. The fabrication process is started from
patterning an 8 pm thick photoresist sacrificial layer on a glass substrate by standard
photolithography. Next, a shuttle plate membrane structure is formed by successive sputtering of
Cr, Ni-Cr, and AIN layers through an electroplated Ni micro-shadow mask. Indium tin oxide (ITO)
layer and Ag layer are then sputtered through Ni micro-shadow masks to form piezoresistors and
contacts on the arm of shuttle plate. The photoresist sacrificial layer is finally released by dissolving
in acetone. In the order to compare gauge factor of piezoresistors, the thicknesses of piezoresistors
are varied at 0.1 [lm, 0.2 [im and 0.4 \im and these piezoresistors have been tested with external
loading ranging from 0 to 100 mg by using a Dektak surface profiler. The result has shown that the
piezoresistors having 0.4 Pm in thickness, which is produced with 0.6 sccm Ar and 0 sccm O,,
provides the highest gauge factor. The fabricated sensor was found to be able to detect small force

In mg ranges.





