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Abstract:

In project-1 research, two major items are -
addressed. In the first part, we found that when
the wafer received repeated spike treatment (RST)
before oxidation first, the thermal stress induced by
RST is huge. That will introduce a strong effect
on the oxides grown on the RST wafer. In the
second part, we compared the electrical
characteristics of MOS devices with the oxides
grown by repeated spike oxidation (RSO) and by
conventional rapid thermal oxidation (RTO). It
was found that after 800°C POA, the RSO and
RTO samples exhibit similar C-V behavior.
However, it was found that the oxide thickness of
RTO sample is reduced after POA but that of RSO
isn’t. The characteristic of RSO oxide mentioned
above is useful to the application of ultra thin gate
oxide process.

In project-2, the RTCVD is modified and a
new Turbo pump is added to increase the vacuum
level. With the control of gas flow, temperature,
and pressure, a basic UHV system capable of
support rapid thermal heating and ultra high
vacuum charactenistics is achieved. In addition,
using this high vacuum system, the SiO./Si
interface could become rough, which is helpful to
the photoluminescence efficiency. Also, the
deuterium process could be more improved by
using UHV pre-baking. The wafer bonding
process could be also achieved by this UHV
system.



In project-3, a thermal model was built which
can simulate rapid thermal processing of 8-inch
wafer. Temperature distribution of the wafer can
be deduced from infrared images acquired through
a backside window. Numerical computations
show that a gold platted ring reflector can
effectively compensate radiation heat losses. A
ring reflector with properly regional platted can
reduce temperature variation down to a few degrees.

Keywords: Rapid Thermal, Repeat Spike
Oxidation, Repeat Spike Treatment, Wafer
Thermal Stress, Uniformity, Ultra Thin Gate Oxide,
RTCVD, MOS Photodiode, Ultra High Vacuum,
Transient Flow, Thermal Radiation
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