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(2) “Nano-scale anodic oxidation on a Si(111) surface
terminated by bilayer-GaSe”

We fabricated nano-scale oxide patterns on a
bilayer-GaSe terminated Si(111) (BGS) surface using an
atomic force microscope (AFM) in air. The Si(111)
surface regularly terminated by bilayer-GaSe is very
stable in air, athough it can be oxidized through the
electrochemical reaction when positive sample bias
voltage is applied between the surface and a conductive
cantilever tip of AFM. It has been reveaed that higher
sample bias voltage, slower tip velocity and/or higher
ambient humidity produce wider and/or thicker oxide
protrusions. Then, nano-scale oxide patterns as narrow as
50 nm have been successfully drawn on the terminated
surface by adjusting these experimental conditions.
These oxide lines can be etched away by dipping the
sample into agueous HF solution, and nano-scale
grooves can be fabricated on the bilayer-GaSe terminated
Si(111) surface.

Fig. 1 AFM image (5umx5um) of typical oxide lines drawn on
a BGS surface by the AFM anodic oxidation process in air.
Sample bias voltage: +8 V, tip velocity: 250 nm/s.

Fig. 2 AFM images of oxide lines fabricated on the BGS
surface (a), and after the etching in 2% agqueous HF solution
for 1 min (b).
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(2) “Electron spectroscopy of organic thin film device
structures’

Electronic devices based on organic semiconductors
are important for the application to mechanically flexible
and printable electronic circuits. The intrinsic limit of
the device performance is determined by the nature of
charge carriers, which is not fully understood. In order
to study the molecular nature of charge carrying species,
we have attempted to apply electron spectroscopic
techniques to working organic thin film devices. Figure
3 shows the Cg thin film field effect transistor (FET)
structure for the measurement. It was found that
ultraviolet photoelectron spectra (UPS) can be measured
when the gate bias voltage was not less than 20V as
shown in Fig. 4, which makes n-type semiconductor Cg
conductive.  Time-dependent irreversible change was
observed by continuous UPS measurement and that kind
of behavior has not been reported on Cg, films grown on
conductive substrates. From the plasmon energy shift
in electron energy loss spectroscopy, it was suggested
that this change was due to photopolymerization of Cgp
that was enhanced by fabricating a FET structure.
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Fig. 3 Cg thin film FET structure for the electron
spectroscopy measurements
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Fig. 4 Ultraviolet
photoelectron spectra of
Ceo thin film FET under
gate bias voltages.
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