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Abstract— Two separate casting apparatuses were designed and fabricated using the resistance heating method
and the RF heating method, respectively. Graphite and fused quartz were used as crucibles for the method, respective-
ly. Their inner surfaces were coated with.Si3N4 layer for the protection of the crucibles and the ingots.

The impurity level, structure, grain size, and dislocation concentration of the polycrystalline silicon wafers which
affect the efficiency of the solar cell were measured for each method and compared with the reference values published
for high efficiency solar cells.

The present casting method provided satisfactory results regardless of some difference in the physical properties de-
pending on the methods adopted above.
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Fig. 1. (A) Schematic diagram of casting appara-
tus using resistance heating method.
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Fig. 2.(A) A graphite crucible and an ingot pro-
duced.

Fig. 2. (B) A fused quartz crucible and an ingot
produced (From left, a graphite susceptor
for R.F. heating, the crucible before use,
the crucible after use, and an ingot).
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Fig. 3. (A) A FTIR spectrum of the silicon wafer
produced in a fused quartz crucible for an-
alysis of oxygen and carbon.
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Fig. 3. (B) A FTIR spectrum of the silicon wafer
produced in a graphite crucible for analy-
sis of oxygen and carbon.

5.7x10'® atoms/cm?, 2.2X 10V atoms/cm3E. 4% =
7hAe] 73-%olli= oxygen o] AtH o g tiek Eafsle
ol £7hie] #$el= carbonol tigk EAE-E o

a5 e EUFsE NAA S o[ 83t #43)
ot} Table 2 £ efobAix]e] G842 Asii7]z] e
2] 3& B5E wE[8)et £ Ayl YsE Ag
g DNSAF opAd Fa 9l =7h a2l SigN,




Heslgel o dopin

Table 2. Impurity concentration
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(unit: atoms/cm3)

Degradation threshold
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(A) A parallel plane with the crystal growth
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Fig. 8. Crystalline structures of the ingots pro-
duced by (A) the resistance heating and (B)
the R.F. heating. Marker represents 1.0

cm.
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