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Abstract

[t has been found that the misfit dislocations in heavily boron-doped layers originate from
wafer edges. Moreover, the propagation of the misfit dislocation into a heavily boron-doped
region can be suppressed by placing a surrounding undoped region. Using a surrounding
undoped region, the dislocation-free heavily boron-doped silicon membranes have been
fabricated. The measured surface roughness. fracture Stwngth and residual tensile stress of
the membrane are 20 A peak-to-peak. 1.39x10" and 2.7x10° dyn/cm’ while those of the
conventional heavily boron-doped silicon membrane with high density of misfit dislocations are
500 peak-to-peak, 8.27x10" and 9.3x10" dyn/cm® respectively. The differences between these
two membranes are due to the misfit dislocations. Young's modulus has been extracted as
1.45x10" dyn/cm2 for both membranes. Also. the effective lattice constant of heavily
boron-doped silicon, the in-plane lattice constant of the conventional membrane, and the
density of misfit dislocation contained in the conventional membrane have been extracted as
5424 A 5426 A and 2.3x10" /em for the average horon concentration of 1.3x10% Jem’,
respectively. And the misfit coefficient of boron-doped silicon has been extracted as 1.04x10
em/atom. Without any buffer layers, a dislocation—free lightly boron-doped epitaxial layer
with good crystalline quality has been directly grown on the dislocation-free heavily
boron-doped silicon layer. X-ray diffraction analysis revealed that the epitaxial silicon has
good crystallinity. similar to that grown on lightly doped silicon substrate. The leakage
current of the n+/p gated diode fabricated in the epitaxial silicon has been measured to be
0.6 nA/cm’ at the reverse bias of 5V.
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