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Abstract The dislocation configuration in web-grown silicon ribbon was investigated using chemi-
cal etching techniques. The presence of dislocation loops on twin planes is observed and acounted for
by self - intersititial condensation. The interstitials were either quenched in, due to the rapid cooling of
the ribbon from the solidification temperature, or produced by oxide precipitation on the twin plane.

Very large faulted loops of mm size were also observed.
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Fig. 1. Full width X-ray topograph of 3.5 c¢cm

wide Westinghouse web silicon ribbon taken
with g=[220]. Courtesy of Westinghouse
Electric Corporation.
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Fig. 2. The web dendritic growth process and
the crystallography of the ribbon.
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Fig. 3. The metallographic mounting technique
employing two waxes. (']), epoxy, (dark),

paraffin and (hatched), silicon specimen.
slo] oF 3087t AlAEle] fAF AR &

W ke A|HE FEsHA =k olF A
%4 9] paraffing &4 Al A=Ak

3. @n 9 D&

ClDHEA A FEY AYE Azt FAE
o ol AAz o] FH o Bt

(Fig. 4). =3 B} w24 A4E ribbon U
of ¥l e Ayt EAFgE FFAHAG
(Fig. 4b). o]%& A wo] &alsles A7
o) A QA A Fxof g ol
Boh W 43R webel o] 957l
247¢ o 2 micronolx Bc}h A48 4AH
weboll 4 &) A 52k 7HA-E 4ollA4 13 mi-
cron Aloldl] gl&o| #=a= gt

Bl o A48 AE BFs7] Y5t
SEMe] A4l 2 A3 Fig 5o sith
F712 el A7t B A b loop ¥
e AAde Eajsle He, mEIdes



279 Dendritic web2. 2 A% 74 ZAALo A F9

Fig. 4. Optical micrograph of the (211) cross-section of silicon ribbons grown at : (a) 1.16 cm/min

and (b) 1.76 cm/min. Sirtl solution 1.5 min.

Fig. 5. Scanning electron micrograph of dislocation etch pits on the (211) plane of silicon ribbon :
(a) The geometry of the etch pits and (b) the relationship of the etch pits and the twin plane. Sirtl so-

lution 1.5 min.
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Fig. 6. Optical micrograph of the (111} ribbon

surfaces showing the dislocation configuration

on the twin plane. Sirtl solution 1.0 min.
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Fig. 7. Scanning electron micrograph of (011)

plane showing oxide precipitates and the associ-
ated fraction of the material. Sirtl solution 1.0

min.
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Fig. 8. The crystallography of the sohdification

front in a crystal containing two twins.

Fig. 9. Optical micrograph of (211) plane of

silicon ribbon : (a) prior to heat treatment and
(b) same specimen as in (a) after 9 h at 700C
and 9 h at 1100°C. Sirtl solution 1.5 min.
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Fig. 10. Optical micrograph of (011) plane

showing twin planes, dislocations on the twin
plane and portions of two large faulted disloca-

tion loops. Dash solution for 30 min.
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