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MECHANISM OF THE FORMATION OF THE DEFECTS DURING
HEAT TREATMENT IN SINGLE SILICON CRYSTAL GROWN
BY FLOATING ZONE METHOD UNDER PURE HYDROGEN

JiaNg BALLIN SHENG SHI-XIONG  XIAO ZHI-GANG
(Department of Metal physics, Peking Institute of Iron and Steel Technology)
Bau Jin-vine
(Generul Research Institute of Non-Ferrous Metals, Ministry of Metallurgical Industry)

ABSTRACT

The mechanism of the formation of the defects during heat treatment in single
silicon erystal, which had been grown by floating zone method under pure hydrogen,
have been studied by means of X-ray topography, infrared absorption speetrography
and chemical etching method.

Three kinds of Si—H bonds were observed in the as-grown crystal, their infrared
absorption peaks were at 4.55 pum, 4.75 ym and 5.13 pm respeectively. During heating
these Si—H bonds were broken up gradually and dis appeared at last. The disappear-
ing temperature of 5.13 um, 4.55 um, and 4.75 um absorption peaks were 450°C, 600°C
and 700°C respectively.

The heat-treatment defects were originated from hydrogen precipitation in the ery-
stal. The sequence of the precipitation process was found to be as follows: Si—H
bonds were broken at first, and then hydrogen diffused and coalesced together. The
activitation energy of the precipitation process was found to be 2.4 eV (56000 cal/mol).

Due to hydrogen preeiptation, the prismatic dislocation loops were formed around
hydrogen precipitates at definite temperature (about 600—700°C),



