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Abstract

Base on the original RTCVD
cham-ber , we changed the vacuum units
and add turbo pump on. We can make
the chamber pressure level down to 107
torr. Together with flow control,

temperature control, and pressure control,

the basic requirements of UHV growth
can be reached. It has been found that
the higher the temperature and the longer
the time, the better the uniformity.
Beside, we had grown ploy-Si and
measure it. Hence our chamber have
properties of rapid thermal and ultra high
vacuum at the same time. The ultrathin
oxide by the RTCVD can be fabricated
MOS structire as light LED and detector.
Besides, to prebake silicon with

ultrahigh vacuum (UHV) environment at
high temperature before growing oxide
layer which make the rougher surface of
silicon wafer. As to the shallow junction,
RTA is inevitable and the reduced
annealing time is a major course.
Therefore, we simulated the curves of
wafers without reflector during cooling
process. The reduced time is about
1.8~2.8 sec as temperature from 900~
1000°C down to 600°C. This is available
for anneal of several seconds like RTA.
Keywords: ultra-thin oxide, RTCVD,
Turbo pump
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Fig.1 The diagram of the UHV/RTCVD equipment.

Fig.2 The physical layout of the UHV/RTCVD
process equipment.
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Fig.3 Base on the original RTCVD chamber , we
changed the vacuum units and add turbo pump on.
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Figd A C-V plot of a NMOS tunneling diode. The
thickness measured by ellipsometer is about 2.3nm. The
thickness extracted from C-V is 2.6nm.
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Fig. 5 Emission spectra of NMOS tunneling light
emitting diodes.
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Fig. 6 Photo and dark currents of a NMOS tunneling
diode. Dark current does not change after light exposure,
Device size is 3x10™® cm®. The photo current was
generated by metal halide lamps with spectra similar the
sun.
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Fig. 7 X-ray reflectivity measurements of rapid thermal
oxide with and without UHY prebake process. The
rougher interface/surface makes the curve to drop faster.
The inset table included interface roughness, surface
roughness and oxide thickness was extracted by a
commercial fitting program
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Fig. 8 The EL spectra of MOS diodes with and without
UHV prebake process.
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Fig. 9 The light efficiency of MOS diodes with and
without UHV prebake process from the light intensity vs.
current measurement
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Fig. 10 The wafer temperature profiles measured by
pyrometry with different pressure and N; flow
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Fig. 11 The solid line and dash lines are experiment data
and simulation results, respectively. The simulation
parameters are obtained by fitting the experimental data
under no shutter insertion, and the fitting reasonable
well. The other two dash curve are the simulation for
method I and method I1.
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Fig. 12 The instantaneous ramp-down rate of no shutter
insertion, method I and method II for low pressure with

N, flow.
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