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A critical Ge-concentration limit exists for the incorporation of Ge into Si during solid-
phase epitaxial growth (SPEG) of strained Si;.,Ge, layers on unstrained Si substrates
[D.C. Paineet al. J. Mater. Res. 5 1023 (1990)]. Below this critical concentration of Ge it
is possible to grow defect-free material. For more Ge-rich compositions, however, stacking
faults are introduced during crystallization, driven by the increasing strain in the crystal due
to the increasing concentrations of Ge. In thiswork, we investigate the stress-dependence of
SPEG of ion-implanted Si;_,Ge, layers. We find that by completing part of the
crystallization of the Si;,Ge, layer while mechanically applying tensile stress, the
concentration of Ge that can be easticdly incorporated into Si during SPEG can be
increased. Using optical interferometry and cross-sectional TEM, we find that tensile stress
hastwo principa effects: it reduces interface roughness as growth proceeds, and also
inhibits the formation of stacking faults. We discuss our resultsin relation to current non-
equilibrium kinetic and equilibrium thermodynamic theories of interface roughening and
defect generation during growth of strained layers.
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