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ABSTRACT

Polycrystalline silicon was produced from metallurgical-grade Si by unidirectional solidification. Vari-
ations of impurity concentration and resistivity in the ingots have been investigated. X-ray diffraction
analysis has also been performed to examine the crystal orientation. According to the X-ray diffraction
analysis on the polycrystalline silicon, preferential orientation was changed from (220 ) into (111 ) with
decreasing growth rate. Also, with increasing growth rate and fraction solidified, the resistivity tends
to decrease.
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Table 1. Impurity concentration of metallurgical-

grade silicon

Impurity Concentration { ppm}
Al Cu Mg Fe Cr Mn Ti Zn Zr

MG-Sij2910 135 17 3150 206 100 540 70 160
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Fig. 1. Silicon ingot(3cmx3emx10cm height)
grown by directional solidification.



Fig. 2. Macro-etched vertical section of silicon
ingot grown at a rate of 0.2mm/min.
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Fig. 3. Macro-etched horizontal cross sections of silicon ingot grown at a rate of 0.5mm/min.

{a) £s=0.15, (b) {s=0.40 and (c) fs=0.65.
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Fig. 4. X-Ray diffraction patterns of polycrystalline Si grown at a rate of 0.5mm/min.

(a) £5=0.10 and (b) fs=0.65.
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Fig. 5. X-Ray diffraction patterns of polycrystalline Si grown at a rate of 0.2mm/min.

(a) fs=0.10 and {b) fs=0.65."
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Table 2. Variation of impurity concentration with

.

fraction solidified

. : Fraction Solidified
SR i
Tmpurity™. | 0.10 0.40 0.65 l
(ppm) ™\
k‘Al [100»50 100-50  500-100 |
| Cu | <10 <10 100-10 }
| Fe <50 <50 500 - 100
i Cr <10 <10 50-10 |
| Mn 50-10  50-10  100-50 )
I Ti <50 <50 100-50 |
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Fig. 6. Variation of resistivity with fraction
solidified.
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Fig. 7. Variation of resistivity with growth rate.
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