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This paper describes process optimization for fabricating resistive probe used scanning resistive probe micro-
scopy (SRPM) using scanning nonlinear dielectric microscopy (SNDM). The SRPM proposed recently that
has a semiconducting resistor at the apex of the tip and can directly observe charge distribution on surfaces,
has potential for a variety of applications such as next-generation storage media and local electrical char-
acterization. Since the spatial resolution of the SRPM is depending on a small resistive region at the apex
of the tip, analyzing dimension of the resistive region is important. For the observation of the exact dimension
of the region SNDM results were obtained from the cross-sectional samples of the probes. Because SNDM
requires high quality oxide for measurement of sample’s capacitance, various oxide layers were grown by
different methods on p-type silicon substrates and H,O,-treatment was selected. To avoid the error of doping
profile by variation of flat band voltage owing to the interface states in the oxide layer, the resulting diffusion
length of As ions was estimated by comparing the SNDM results with the SUPREM calculation.
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Fig. 1. (a) Schematic illustration of a conventional MOS structure and (b) C-V curves according to various doping concentrations.
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Fig. 2. Schematic diagram for procedure. (a) As implantation and (b) Diffusion process at 1000 °C for 8~12 hr.
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Fig. 3. SNDM capacitance contrast images obtained from oxide layers prepared different methods on p-type Si (10 cm™). (a) native oxide

layer (b) UV-ozone treated oxide, and (c) H,O--treated surfaces.
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Fig. 4. Surface topology and roughness of cross sectional sample
polished by using silica colloids.
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Fig. 5. SNDM analysis results obtained from a cross sectional sample
with 8 hr diffusion. (a) SNDM capacitance images obtained under
various applying DC bias (-0.5V ~ 0.5 V) and (b) SNDM line profil-
ing between A through A’, compared with SUPREM results.
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Fig. 6. SNDM analysis results obtained from a cross sectional sam-
ple with 12 hr diffusion. (a) SNDM capacitance images obtained
under various applying DC bias (-0.5V ~ 0.5 V) and (b) SNDM line
profiling between A through A", compared with SUPREM results.
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