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XIXO 015 A United Design of Carbon-Nanotubes and Silicon Nanotechnology
for Quantum-Dot Based Nanodevices

To extend scaling-down roadmap beyond Si, carbon-
nanotubes (CNT), used in quantum computing and single
electron devices as quantum-dots (QD), have triggered tre-
mendous investigations all over the world in the recent
decade. However, instead of extensive research on inputs
and manipulations of the device, how to read quantum
states out of the CNT-QDs is still an open question and
does not receive enough attention yet. Moreover, the re-
lated device processes are still not yet established well.
The objective of this work is therefore to develop and op-
timize processes for the realization of the read-out from
CNT-QD based nanodevices.

As an experimental validation, a united design of CNT

000000 OO0 0040 Huang, Shaoyun
0000000 boboobooobooobooo

gbooooboobooob oobg

and well established Si QD nanotransistor technology is
employed in this work because of their technological po-
tential and good quantum coherence properties. The used
Si QD below 10 nm is capable of room temperature Cou-
lomb blockade, hence allows us to make the read-out from
CNT-QD at a higher temperature (>liquid nitrogen). The
being established read-out interface is also an indispens-
able step toward the quantum information processing tech-
nology, which manipulates quantum states by coherent
time evolution for powerful computations.

The key precondition to this project is to realize phys-
ical implementations of Si QD based single-electron-tun-

neling deviceis which are essential to probe single-elec-
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tron quantum-dynamics out from CNT-QDs. A single-crys-
tal silicon nanowires (SiNW) is concentrated because they
are sufficiently long (1~100 pwm) to allow electrical con-
nections to lithographically defined metallic electrodes,
hence can be bottom-up economically to large numbers of
devices and potentially integrated in current well-estab-
lished semiconductor technologies. The development and
optimization of process conditions for the realization of
SiNW-based quantum dot at finite temperatures have been
completed in this stage. An n-type single-crystal SINW
based dot was fabricated and characterized in a field-ef-
fect-transistor. With a diameter of 70 nm, the SINW dot
was defined by source and drain contacts at 450 nm sepa-
ration, exhibiting well pronounced Coulomb blockade os-

cillations by acting as a charge island at low temperature.

XX 016

The Coulomb oscillations allow more than 1000 electrons
to be successively counted in the experiments. The charg-
ing energy, estimated from charge stability diagrams, turns
out to be 64 peV. Temperature dependences of Coulomb
oscillation revealed that the dot worked in the classical

coulomb blockade region.
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