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Abstract

In this study, submicron shallow trenches applied to STI{shallow trench isclation) were
etched using inductively coupled CL/HBr and Cl/N. plasmas and the physical and electrical
defects remaining on the etched silicon french surfaces and the effects of various annealing
and oxidation on the removal of the defects were studied. Using high resolution electron mi-
croscopy (HRTEM), Physical defects were investigated on the silicon trench surfaces etched in
both 90%Cl/10%N, and 50%Ch/50%HEBr. Among the areas in the trench such as trench
bottora, bottom edge, and sidewall, the most dense defects were found near the trench bot-
tom edge, and the least dense defects at the trench sidewall. The silicon etched with 50%CL,
/50%HBr showed more physical defects compared to that etched with 90%Cl/10%N, and it
was believed to be caused by energetic ion bombardment as well as hydrogen permeation.
Thermal oxidation of 200A at the temperature up to 1100 appears not to remove the de-
fects formed on the etched silicon trenches for both of the etch conditions. Teo remove the
physical defects, an annealing freatment at the temperature higher than 1000C in N, for
30minutes was required. FEiectrical defects measured using a capacitance-voltage technique
showed the reduction of the defects with increasing annealing temperature, and the trends
were similar to the results on the physical defects obtained using transmission electron mi-
Croscopy.
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