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Fabri cati ng Di anond Menbranes Using Reactive-1on Etching
The rate of dry etching of silicon is nore than 3 tinmes that of hot KOH.
NASA' s Jet Propul sion Laboratory, Pasadena, California

A process for the fabrication of a polycrystalline dianmond nmenbrane

i nvol ves chem cal vapor deposition (CVD) of dianmond onto a silicon
substrate, followed by conventional photolithography and subsequent
reactive-ion etching to renove part of the substrate (see figure). This
process is an inprovenent over an older process in which the substrate is
etched in a hot KOH solution. This process can be used to fabricate dianond
pol ycrystal li ne menbranes as parts of mcroel ectromechani cal sensors.

The starting substrate is a mrror-snmooth (100)-oriented single-crysta
silicon wafer with n or p doping to a resistivity <20 [Inmage]-cm To

i ncrease the density of nucleation sites for dianond and thereby nmake it
possi ble to obtain a pinhole-free dianond deposit, the front (top in the
figure) surface of the substrate is scratched by use of dianond paste. A
pol ycrystalline dianmond filmis grown on the scratched surface by CVD from
a flow ng mxture or nethane and hydrogen, typically at a total pressure of
45 torr (6 kPa) and a substrate tenperature of 950 °C.

After deposition of dianmond to the required thickness, alum numis
deposited on the back (bottomin the figure) surface of the substrate by

el ectron- beam evaporation. The alumnumfilmis patterned

phot ol i t hographically, then etched by a comrercial solution containing
phosphoric and acetic acids, thereby formng a mask to define the areas to
be protected from and exposed to, reactive ion etching. Next, reactive-ion
etching is effected by use of a radi o-frequency-induced SF6 pl asna

In an experinment, the rate of reactive-ion etching was found to be about
3.6 ymper mnute; in contrast, the rate of etching in hot KOH is about 1
pm per mnute. It was also found that reactive-ion etching undercut the
masked portion of the substrate at a rate of about 3.5 pm per mnute. The
di anond nmenbr ane exposed by etching of the substrate was found to be in a
state of conpressive stress.
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The Processing Sequence is depicted here schematically in terns of the
status of the workpiece at various stages.
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