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Modulation of High-Field Carrier Transport by Strain in Si(110) and (100) CMOSFETs
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In recent years, technology boosters, which enhance the performance of metal-oxide-semiconductor field-effect transistors (MOSFETs) without
scaling of the device size, have attracted attention to the development of large-scale integrations (LSIs) with higher performance and lower power
consumption.  Although channel strain engineering and surface orientation engineering ((110)-plane complementary MOSFETs (CMOSFETs)) have been
considered to be promising boosters, performance improvement in short-channel strained (110) MOSFETs using these technologies has not yet been

fully elucidated.

Toshiba has measured drain current in short-channel (110) MOSFETs with mechanically applied strain and found that the increase in current
caused by strain in short-channel devices is induced by both a change in the low-field mobility and modulation of the saturation velocity resulting from

the strain.

We have also demonstrated that the strained (110) MOSFETs are superior to the conventional (100) MOSFETSs.

The strained (110)

MOSFETSs are highly promising for the realization of LSIs offering higher performance and lower power consumption in future technology nodes.
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Schematic of carrier transport in short-channel MOSFETs
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