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Two-dimensional dopant profites of LS1 device cross-sections are extracted below 100 am scale from SCM {Scan-
ning Capacitance Microscopy) lechnique. Sample cross-sections ate prepared with a glass polishing technique, followed
by a final polishing step with a colioidal silica. Samples are also fabricated with FIB (Focused Jon Beam) to acquire
SCM images on specific cross-sections of devices, which become effective for failure analysis. The phosphorus profiles
of P-doped Si substrate and DRAM device are imaged within the range of 1% 10'%~2 3 10" atoms/em® with the lateral
resolution of 50-60 nm. The chemical bonding states of glass-polished and ion-milled Si-surfaces are also examined by

XPS {X-ray Photoelectron Spectroscopy). The influence of the surface bonding-states on SCM images is discussed.
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Fig.2 Flow of the sample preparation by glass-polishing.
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Fig. 1 Schematic diagram of the scanning capacitance microscope.
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Fig.3 Cross-sectional (2) AFM and {b} SCM images of
phosphorus-doped p-type Si substrate. The mark of
+ indicates the location of Si substrate-surface. The
p-n juaction is observed in the SCM image. The
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Fig.4  Depih profiles for phosphorus-doped Si substrate by (a) SIMS, and (b) SCM {dC /dV).
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Fig. 5 Cross-sectional (a) AFM and {(b) SCM images of
DRAM device. The »* diffusion profile in DRAM-
device cross-section is delineated with a resolution of
50-60 nm in the SCM image.
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Fig. 6 Cross-sectional SCM images of DRAM device. The samples for cross-section SCM-observation
were (4) glass-polished, and (b) ion-milled after glass-polishing. The p-z juncticn is delineated
for the glass-polished cross-section. However, SCM image was not obtained for the jon-milled

Cross-section.
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Fig.7 Si2p XPS spectra of () Si surface covered with

natural oxide, (b) glass-polished surface, and (c) ion-
milled surface (after glass-polishing).
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