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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.
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 to
3sec as temperature from peak value
(1000°C) down to 600°C. This is
available for anneal of several seconds
like RTA. Finally, it has been found that
pressure has more influential than flow
during cooling process. Hence our
chamber have properties of rapid
thermal and ultra high vacuum at the
same time.
Keywords :RTVCD chamber ~ turbo pump
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Fig.4 The SiO, thickness mapping of wafer. The growth
condition is 900°C, 1min, 500mbar. The O, and N, flow
from left to right in this plot, and the rate is O, 500sccm and

Fig.1 The diagram of the UHV/RTCVD equipment.
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Fig.5 The SiO, thickness vs. time with different
Fig.2 The physical layout of the UHV/RTCVD t?mper§Mes. The dots and lines are experiment and
process equipment. simulation data.
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) . Fig.6 For the same power input, the temperature profiles
Fig.3 Base on the original RTCVD chamber , we have difference with different pressure and flow rate. But
changed the vacuum units and add turbo pump on. the flow rate dependence is not apparent.
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Fig.7  We simulated temperature profile with and

without the reflector. The experiment condition is 1.7 mbar
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Fig. 8 The reduced time is difference between with and

without reflector. There is longer reduced time as lower
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Fig9 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. T
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Fig. 10. Emission spectra of NMOS tunneling light
emitting diodes.
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Fig.11. 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. 12 The dark current of NMOS tunneling light detectors
with oxide grown at different temperature. High growth
temperature can decrease the dark current. The current spike
around OV for 1000°C sample may be due to the tunneling
through the interface states.




