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[t is important that the application of artificial
crystal fiber has been already extensive day by day,
among them laser heated pedestal growth (LHPG) method
combined with pedestal and the advantages of a
floating molten zone for the one of important methods
of single crystal growth. The use the control-volume
finite-difference method of computational fluid
dynamics (CFD) through the body-fitting grid
transforming can establish approaching real two-
dimensional simulation framework of micro-floating
zone. And on the existing basis, we can develop a
more micro-scale three-dimensional simulation program
of crystal growth. It can provide experimental
observation inadequate of crystal growth and enhance
the degree of simulation, as applications for
physical properties discussing and improving crystal
growth later.On the other hand, in response to the
green energy industry development, reducing the
processing production costs of Si-based solar wafer,
improving conversion efficiency and the extension of
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the scope of application are the development trend of
today ‘s solar cells. Therefore, the development of a
variety of geometric patterns of soft body of the
crystal is an urgent need, especially the soft thin
wafer on Si-based solar cell development and
production. We propose a new concept, via experience
of LHPG crystal growth, to research and develop the
thin wafers with strip shape by controlling seed
morphology and the shape of the molten zone. Then,
combination of the crystal fiber and line conductor
becomes a flexible solar cell wafer through weaving.
And thereby to reduce processing costs, improve
conversion efficiency and extend the scope of
application of the research goals. These two points
are fully research and support it will improve the
crystal manufacture process and contribute to the
development of the crystal materials.

laser heated pedestal growth, computational fluid
dynamics (CFD), soft and thin Si solar wafer
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It is important that the application of artificial crystal fiber has been already extensive day by day,
among them laser heated pedestal growth (LHPG) method combined with pedestal and the advantages of a
floating molten zone for the one of important methods of single crystal growth. The use the control-volume
finite-difference method of computational fluid dynamics (CFD) through the body-fitting grid transforming
can establish approaching real two-dimensional simulation framework of micro-floating zone. And on the
existing basis, we can develop a more micro-scale three-dimensional simulation program of crystal growth. It
can provide experimental observation inadequate of crystal growth and enhance the degree of simulation, as
applications for physical properties discussing and improving crystal growth later.On the other hand, in
response to the green energy industry development, reducing the processing production costs of Si-based
solar wafer, improving conversion efficiency and the extension of the scope of application are the
development trend of today's solar cells. Therefore, the development of a variety of geometric patterns of soft
body of the crystal is an urgent need, especially the soft thin wafer on Si-based solar cell development and
production.We propose a new concept, via experience of LHPG crystal growth, to research and develop the
thin wafers with strip shape by controlling seed morphology and the shape of the molten zone. Then,
combination of the crystal fiber and line conductor becomes a flexible solar cell wafer through weaving. And
thereby to reduce processing costs, improve conversion efficiency and extend the scope of application of the
research goals. These two points are fully research and support it will improve the crystal manufacture
process and contribute to the development of the crystal materials.

Keywords: laser heated pedestal growth, computational fluid dynamics (CFD), soft and thin Si solar wafer
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Dopants concentration in crystal growth by Laser Heated Pedestal Growth(LHPG)
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kR BA 2 B AE YR Z (Department of Biotechnology, Yung-Ta Institute of Technology, Pingtung 90942, Taiwan)
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FRE, R LHPGYE i A LK i B iR AR A . JFIE & AR BB BT, ok T AW BEH L .
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ERENEZ ST, I IRTHEARBCE AT DTk -
et Hifl, it WML, HA LK SRR T

s 8%

One of the trend for material development is to grow high-quality crystal jewel by artificial method. The controlling factors
influencing the quality of the jewel include the concentration and the distribution of dopants. It is an important topic to
investigate the dopants concentration in crystal jewel. In order to produce high-quality crystal jewel efficiently, melting growth
has to remove the contaminants coming from crucible. Floating-melting-zone shows the advantage of promoting the crystal
quality, because there is no contaminants. Laser Heated Pedestal Growth(LHPG), combining both the advantages of Pedestal
Growth and Floating-melting-zone Method, was widely used by industry. Because of heat-induced capillary flow in the melting
zone and the different diffusion rate of the various dopants, there will be great difference in dopant concentration distribution. In
this study, low concentration of Nd ion and Cr ion was used as dopant in YAG, reapectively, and the change in concentration in
LHPG crystal was investigated. Two-dimension numerical simulation analysis was used to understand those related physical
mechanism.

Finite volume method was used, and .the grid was transformed by non-orthogonal body-fitting grid system. In order to
approach real floating melting zone and to show the realistic physical meaning, the shape of the molten zone was compared
between simulation and experiment in advance. The radial concentration distribution showed completely opposite tendency
between Nd ion and Cr ion, because of the different segregation coefficients. Those related physical mechanism was verified
by simulation. The results of our experiments and simulation were expected to provide detailed condition of crystal grown by

LHPG or similar floating-melting-zone method, and to offer contribution finally.

Keywords: Al. Heat transfer, Al. Fluid flows, A2, Laser heated pedestal growth,, A2, Single crystal growth, B1. Yttrium compounds, B2. segregation
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