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Type of conductively and carrier concentration of a
semiconductor sample with three different dopant re-
gions were measured by scanning nonlinear dielectric
microscope (SNDM). It is an application of SNDM in
to scanning capacitance microscopy with a new detec-
tion mechanism that is based on frequency detection.
In principle, SNDM includes the SCM function; it is
possible to measure not only the conductive type dis-
tribution as a conventional SCM, but also the carrier
concentration distribution at the same time. As a dem-
onstration, the influence of an adsorbed water layer on
the measurements of a semiconductor sample is ob-
served.
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p: 2x10'5 atom/cm3
n: 1x10!° atom/cm?
n*: 5x10!° atom/cm?3

Fig. 1. Schematic drawing of a patterned doping sample. p, n and n” regions
are indicated in the drawing and filled by different colours (print pat-
terns) for distinction. (a) Apparent brightness based on a model of po-
larity image. (b) Apparent brightness based on a model of concentration
image.
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Fig. 2. SNDM images of the same area (15x 15 um?) of a patterned doping sample. (a) Topo-
graphic image in air. (b) Polarity image in air. (c) Concentration image in air. (d) Topo-
graphic image just after TMP evacuation. (e) Polarity image just after TMP evacuation. (f)
Concentration image just after TMP evacuation. (g) Topographic image at 5x 10" ¢ Torr.
(h) Polarity image at 5x 1076 Torr. (i) Concentration image at 5x 107 ¢ Torr.
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