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Decomposition processes of hydrides such as diborane on heated metal catalysts

Umemoto, Hironobu
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The decomposition ﬁrocesses of hydride molecules, such as diborane, on
heated high-melting-point metal wires, such as tungsten, were investigated from both experimental
and theoretical sides. Former studies have shown that silane and phosphine are decomposed to atomic
species, while the major decomposition products of ammonia are amino radicals and hydrogen atoms.
The present work shows that such difference in the decomposition processes can be ascribed to the
difference in the bond energies.

In addition, a new doping technique without using explosive or toxic gases, such as diborane, was
developed. It was revealed that boron atoms, enough for doping to semiconductor substrates, can be
obtained by heating metal wires boronized by borazane (borane-ammonia complex) or simple boron. The
release of atomic boron was stable for more than four hours when boronized for one hour.
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