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Reduction of both the gate insulator thickness and source/drain depth is very important in high-performance transistors.  Since the
gate oxide thickness decreases to below 1 nm in the next technology node, the gate leakage current becomes unacceptably large for

transistors.

Toshiba has succeeded in increasing the physical thickness and reducing the gate leakage current by using hafnium silicate (HfSiON),

which has a dielectric constant three times larger than that of silicon dioxide (SiO,).
in equivalent oxide thickness, dual-work-function metal gates were developed.
We have therefore developed an ultra-low-energy ion implantation technology and

less than 20 nm in the source/drain extension region.

a technology for ultra-rapid thermal annealing in as short as 1 msec.
developed a nickel silicide (NiSi) technology that achieves a silicon erosion thickness of less than 20 nm.

improve transistor performance.
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In order to eliminate the gate depletion of 0.2-0.5 nm
On the other hand, the pn junction depth is required to be

To reduce pn junction leakage in the contact region, we have also
These technologies dramatically
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Gate leakage current density as function of equivalent oxide
thickness (EOT) for HfSiION and SiO»
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Flat band voltage as function of gate oxide thickness for
tungsten silicide (WSi) and platinum-alloyed WSi
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Arsenic and boron concentration depth profiles before and after flash lamp annealing (SIMS analysis results)
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Scanning electron microscope views of cobalt silicide (CoSiz) and NiSi surfaces
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