Introduction
Physical Vapor Transport (PVT) Is a

manufacturing process used to produc e

low defect semiconductor crystals.
Because of the mathematic description,
analytic simulations of the process
are unattainable. Therefore, co mputer
numerical simulation Is appropriate
for investigating how a given set of
physical parameters will affect

product quality. Often the problem IS

approximated as two -dimensional
(2D) and steady In time. Recently,
advances In computer technology have
made three -dimensional (3D) tra nsient
simulation of PVT feasible.

The purpose of this research was to
visualize a series of 3D simulations
and compare the flowfield behavior
with previously published 2D results

Methodology

Tecplot 360, a visualization software
package, was used to create images
of the flowfield over the duration of
the experiment. Tecplot required that
the data be converted Into a neutral file
format. To accomplish this a Custom
application was written utilizing bot
FORTRAN and Python programming

Physical Parameters

Rayleigh Number (Thermal):

Rayleigh Number (Solutal):

Prandtl Number:

Lewis Number:

Peclet Number:

Concentration Parameter:

Aspect Ratio:
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time = 0.2525 |languages. The simulated chamber

| .[] .‘r F A P S -— o Lwm oA N4
,,,,,,,,,,,
{ f L Lop st s
‘‘‘‘‘‘

- T Y — y— o . . N r ’
- - R B
T M T W | s Vs e g e i P, LS
s e . i, S A o oy "m0 o o .
o o
P i et

ii‘ﬁ}‘\hhtziﬁ’

RSy SRpEEE - S A T T
PrARP I e e i e \ 5 ; .
g g e s TS Mapodl

Stream Traces

-—

_— —

_—
_—  —

.....
......

ll\‘\,._,._,..__sn__,./

ffffff

¢ %, m m e e m AT AW = o=

.......

Species Contours

——— |was cylindrical in shape so 2D  plane
o ~—_|slices were taken at 45° | ntervals

around the central axis. Velocity

~ / |vectors, temperature contours and

vapor concentration contours were
displayed on the plane slices for
each time step. The 3D simulations
were then compared to the pu blished
2D results with 1dentical physical
parameter s.

Results

The results shown demonstrate that
the PVT process does display beha vior
which cannot be represented with a 2D
simplification. Not only does the 3D
simulation take longer to reach a  steady
state, there are components of the
velocity field which are perpendicular

to the dominant flow pattern. Howeve T,
the dominant flow pattern at steady
state does have similarities with
previous 2D research; thus, validating
the underlying physical model.
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