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SrGey Interlayer in High-k/Ge MISFET for Future Nanoelectronics
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Transistors on silicon (Si) substrates have been continuously miniaturized to achieve superior electrical characteristics for large-scale integrations
(LSIs).  Inrecent years, however, the increasing energy consumption of LSIs has become the most important technological issue. ~ Germanium (Ge)
channel transistors are highly promising for the realization of next-generation nanoscale LSIs from 2016 onward, because the low resistance of the
Ge channel makes it possible to further reduce the power supply voltage, leading to lower energy consumption.

Toshiba has demonstrated a new approach in which an equivalent oxide thickness (EOT) scalable gate stack is formed with a strontium
germanide (SrGey) interlayer, achieving both low gate leakage current and high carrier mobility.
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Schematic of High-k/Ge metal-insulator-semiconductor field-effect transistor
(MISFET)
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Cross-sectional photographs and depth profiles of lanthanum aluminate
(LaAlOs)/Ge interface
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Improvement of drive current of LaAlOs/Ge MISFET using SrGey interlayer
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Improvement of effective hole mobility of LaAlOs/Ge MISFET using SrGex
interlayer
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