12 CvD BST
Research and Development of CVD Process Equipment for a 12-inch Single Silicon
Wafer and Growth of BST Dielectric Film

NSC 89-2212-E-009-037

12 CvD BST
CvD
1 Gbit DRAM BST Abstract

Ba Sr Liquid This four-year group research project
Sources intends to design and establish an
Bubbling experimental CVD  (Chemical  Vapor
Flash evaporation Deposition) reactor for a 12-inch single
BST silicon wafer. In the present study the gas
BST feeding unit for the reactor is especially
designed for the growth of the BST thin film.
12 This film is considered to be a very suitable
dielectric layer for the future DRAM with
capacity larger than 1 Gbit. In view of the low
12 volatility of the Ba and Sr sources and their
CvD easy decomposition at high temperature, the
BST vaporization of these sources can not be
BST  fulfilled by the usual bubbling technique. We
use flash evaporation to establish the gas
BST 12 feeding unit for the growth of BST thin film.
BST In addition, this project plans to investigate
BST the process parameters for the BST thin film
growth on the slicon wafer, the micro-
structure of the BST thin film and the
Interactive  Iterative thermaphysical, material and electrica
properties of the film. Besides, the thermal

8 9 89 7  stressinthe 12-inch wafer will be predicted.
There are three individual projects in



this group research project. The first
individual project intends to design and build
the heating and temperature control system
for the 12-inch single wafer CVD reactor, the
gas feeding unit for the BST thin film growth,
and the integration of various components to
form a CVD reactor system. The mgjor task
in the second individual project isto measure
the thermaphysical properties of the BST
film and silicon wafer and anayze the
therma stress in the 12-inch silicon wafer.
While in the third individua project the
process parameters for the BST thin film
growth will be determined. Besides, the
micro-structure of the BST thin film will be
analyzed and the material and electrica
properties of the film will be measured. The
results from this study will provide the data
for the design of the reactor in the first
individual project.

These individual projects will be
integrated together through regular iterative
discusson and interactive tests and

improvement of the system design. In the first
year of the study (August 1999~July 2000)
some preliminary results have been obtained.
The details on these results can be found in
the brief reports from each individual project.
Keyword: CVD reactor design, BST thin
film growth
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