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Base on the original RTCVD

chamber, we changed the vacuum units
and add turbo pump on to 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. Hence our chamber has
properties of rapid thermal and ultra
high vacuum at the same time. To
prebake silicon with ultrahigh vacuum
(UHV) environment at high temperature
before growing oxide layer which make
the rougher surface of silicon wafer. The
UHV prebake can enhance the
efficiency by a factor of ~10 from the
light intensity vs. current measurement.
Wafer bonding technology can also be
implemented by our RTCVD system.
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Fig.1 The diagram of the UHV/RTCVD equipment.

Fig.2 The physical layout of the UHV/RTCVD
process equipment.

Deuterium Concentration (cm"")

Fig. 5 The 200mm deuterium pre-bake, and the post-oxide
deuterium annealing process.

Fig.3 Base on the original RTCVD chamber , we
changed the vacuum units and add turbo pump on.
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Fig. 4 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

surt.
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Fig. 6 SIMS profiles of the rapid thermal oxide with
UHV prebake, deuterium prebake, and the post-oxide

deuterium annealing.
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Fig. 7 The plot of surface oxide nano-roghness vs interface
nano-roghness between Si/oxide. The linear relationship

indicates the conformal growth of rapid thermal oxidation.

Efficiency

Fig. 8 (a) and (b) are the surface morphologies from the
AFM measurement of the PMOS devices with the device
area of 4x10” c¢m’ for different oxide nano-roughness

with and without vacuum prebake,

respectively.
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Fig. 9 The EL spectra of PMOS tunneling diodes with
different oxide roughness. The oxide thickness and
voltage are indicated in the parentheses.
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Fig. 10 The external quantum efficiency vs oxide
roughness. The error bar is the standard deviation of
external quantum efficiency for a set of devices.

XTEM micrograph of a 700 nm thick oxide
wafer-bonding SOL

Fig. 11



