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Rapid thermal processing (RTP) plays an important role in microelectronic
industry to reduce manufacturing expense and unintentional defects on the wafers. In
this thesis, home- made furnaces for RTP were designed, constructed and the thermal
characteristics were examined. The developed furnace was further assembled to
connect to the vacuum and gas supply system in order to rapidly heat the silicon wafer
in controlled atmospheric pressure of nitrogen and oxygen gas.

Two models of RTP furnace were constructed by using the direct and
reflective radiation from two tungsten halogen lamps of 1000W each. In the reflective
furnace model, the reflector was made by coated aluminum with the cross section
shape of two ellipses with one common focus point. This common focus point locates
the sample tube while lamps were placed in the other focus point of each ellipse
reflector. This furnace can raise the sample temperature up to only 400 °C. This is
probably due to large distance between focus points and low reflection efficiency.

The second model of a constructed furnace with direct radiation can provide
a sample temperature over 580°C within five minutes using the same tungsten halogen
lamps. The graphite bar was employed for light absorption and then heat conversion.
Two type K thermocouples were used to monitor and control the sample temperature.
The thermocouple was calibrated with the uncertainty of £ 2.5 °C and the stability of
the sample temperature of + 2.0°C can be obtained with PID temperature controller.
Since the temperature can rise rapidly, the measured temperature was collected over
340 values per minute by computer interface with our own developed program.

The silicon wafer was rapidly heated in the assembled furnace with gas
system at various temperatures of 400, 450 and 500°C for 30 minutes in atmospheric
pressure of nitrogen and oxygen. From the x-ray diffraction (XRD) examination, the
silicon surface was modified when annealing at 500°C in nitrogen gas while the XRD
peak of the heated sample at 500°C in oxygen exhibited a sharp silicon oxide peak on
the top surface. Therefore the developed furnace can be used for rapidly annealing
semiconductor wafers in a controller atmosphere.
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