


uncontrolled dot size and tunnel barrier thickness. We
have developed a fabrication method using lithography,
dry-etching, and chemical mechanical polishing (CMP).
Our method produces an SET with a well-defined
geometry of the dot and, most importantly, a high quality
well-controlled tunnel oxide. A simplified description of
the fabrication is as follows. The device layer (~50 nm
thick) of a SOI wafer is patterned by electron-beam
lithography (EBL) and high selectivity inductively
coupled plasma (ICP) etch to form thin Si ribs (~20-40
nm wide) and an adjacent gate on the buried oxide
(BOX). Silicon dioxide is deposited on the sample with a
thickness greater than that of the Si rib and planarized
using CMP to expose the top of the ribs. The SET island
is defined by writing lines (~20-40 nm wide) by EBL to
perpendicularly intersect the Si rib. The exposed part of
the Si rib is etched up to the BOX using the same high
selectivity ICP etch. An ultra-thin thermal oxide (<1.5
nm) is grown on the sidewalls of the etched pit in the Si
rib. LPCVD polysilicon is deposited on the sample,
filling the pit and a final CMP step removes the
overburden of polysilicon, leaving only that in the pit. A
3-dimensional representation of completed device is
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Figure 4 (a) Silicon SET Structure. (b) Charging
diagram.

shown in Fig. 4(a).

The charging diagram of this device is shown in Fig.
4(b). This plots the conductance (gray-scale) against the
gate voltage (V,) and the drain-source voltage (V). It
shows the characteristic “Coulomb Diamonds”, and has
a charging energy of over 20 meV. Coulomb blockade
oscillations can be see at 180 K. This early result
points to possibility of QCA cells operating at close to
room temperature.
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