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Abstract A lab-built electrochemical scanning tunneling microscope (EC-STM) was used
in the study of surface microstructures. of n-type Sb doped Si(111) wafers for the purpose
of optimization of industrial surface processing. We found that the surface roughness de-
pends on many factors such as crystal perfection, doping concentration, and surface pro-
cessing. The STM images obtained in various regions of a heavily doped Si wafer surface
reveal that large flat surface areas with surface roughness of about several nm coexist with
random distributed micro-areas containing very high density of defects, whereas a lightly
doped Si wafer surface is rather flat and smooth. Our preliminary results show that me-
chanical damage, preferential chemical corrosion, and bulk crystal defects and imperfec-

tions are responsible for the surface roughness of the heavily doped Si wafers.
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