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The gate length of metal-oxide-semiconductor field-effect transistors (MOSFETSs) in large-scale integrations (LSIs) has been continuously shrinking

to achieve improvements in the operation speed of LSls.

In recent years, however, the performance of MOSFETs has been somewhat degraded by

these reductions in gate length, because the substrate impurity concentration becomes extremely high to suppress the adverse effects of the

shrinkage in MOSFET size.

Toshiba has newly found that carrier mobility, which determines the performance of MOSFETS, is greatly improved even under high substrate impurity

concentration by fabricating a p-type MOSFET (PMOSFET) on a silicon Si(110) substrate instead of the conventional Si(100) substrate.

By further

introducing strain into the channel of the MOSFET, high-performance MOSFETs can be fabricated that offer promise as future technology nodes.
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Schematics of MOSFET and Si crystal structure
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Schematics of subband structures in valence bands in Si(100) and Si(110)
pMOSFETs
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Substrate impurity concentration dependence of subband energy splitting
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Substrate impurity concentration dependence of mobility in Si(110)
pMOSFET at 30 K
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Mobility characteristics with and without stress in Si(110) pMOSFET
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