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Advanced CMOS Device Technologies beyond Conventional Scaling Limit
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Conventional complementary metal-oxide semiconductor (CMOS) logic large-scale integrations (LSls) have simultaneously achieved higher
performance, lower power dissipation, and lower cost by sustaining the scaling of the CMOS.  However, the achievement of these enhancements by
CMOS scaling rules is becoming difficult in devices of the latest generation.  To improve performance in the latest 45 nm technology node, the
development of new technologies other than conventional scaling has begun.

For 32 nm technology node and beyond, Toshiba has developed dopant-segregated Schottky (DSS) source/drain (S/D) n-type field-effect transistors
(nFETs) and embedded silicon germanium S/D p-type FETs (pFET) on Si (110) surfaces ((100) eSiGe pFETSs), and confirmed the effectiveness of these
technologies. The newly developed technologies are applicable to both low-power system LSIs and high-performance system LSls.
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Substrate bias effect of DSS nFETs
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Vdd dependence of static noise margin of SRAM cell with DSS FETs
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Improvement of parasitic resistance of DSS nFETs with laser spike annealing (LSA)
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