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Research and Development of LPCVD Process Equipment for Fight Inch Single Silicon
Wafer (II)
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Abstract

This three-year group research project
(August 1996 to July 1999)intends to
mmprove the design of the present LPCVD
process equipment. Through a combined
numerical modeling e xperimental
measurement and component mstalling, an
mproved LPCVD reactor will be
established. Considerable attention will be
paid to study the gas feeding system, heating
system and growth of the Ta,Os thin film for
future memones.

There are four mmdvidual projects in
this gioup research project. The first
mndrvidual project will improve the heating



and gas feeding system design, modeling the
gas flow, mproving whole LPCVD system
design and set up the system. The second
indvidual project will measure the energy
spectral of the heating lamps and thermal
radiation heat transfer, and meanwhile will
conduct the thermal stress analysis of the
wafer. In the thud project a detailed
computation model will be developed to
calculate the net thermal radiation to the
wafer and its mfluence by the arrangement
of heating lamps. The fourth project will use
the new reactor to grow the Ta,Os thin film
and analyze 1ts properties for further
mmprovement of the system.

These mdmwidual projects will be
unified together through regular iteratrve
discussion and interactive tests and
mmprovements of the system design and the

thin film properties.

In the second year of the study (August 1997
to July 1998) we have completed the tests of
gas flow and heat transfer mn the rapid
heating LPCVD reactor built in the first year
of the study. It was noted that adding the
thick copper plate can substantially reduce
the temperature nonumformuty for the wafer
and using the showerhead with finer holes
results m better gas flow distrbution.
Besides, the mtensity distribution of the
light source was carried out. The Ta)Os thin
film grown from the small reactor has a very
low dielectric constant.

Keywords : LPCVD Reactor Thin Fim
Growth Thermal-Flud Design
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capacitance

760x10-"2

750x10-"2

740x1012

730x10-12

720x10-12

710x10-12

700x10-12

690x10-12

680x10-12

Pt/Ta,0,/Pt - 550°C,90s(550°C,RTA,O,)+30s(plasma,0,)
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Vg (V)

= NEF & 2 Ta)Os i f2 89 capacitance



