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Abstract

In order to meet the IC application requirements in reduced transistor size and power
consumption and higher speed, advanced lithography technology has been developed aggressively.
However, as the transistors continue to scale, their physical characteristics have changed
significantly due to short-channel effects, drain-induced barrier lowering (DIBL), etc. In order to
overcome the scaling obstacle, new materials and novel transistor structures are being sought. For
reducing gate leakage due to direct tunneling, high-k materials have replaced conventional silicon
dioxide. This work focuses on evaluating the impact of high-k gate dielectric for MOSFETs using
numerical simulation.
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Vg gate source drain substrate

Carriers | model | Volts pAmps pAmps pAmps pAmps

Electrons | ECB 1.5 1.34 -0.260 -0.260 -0.822

Holes | ECB | 1.5 1.34 -0.260 | -0.260 -0.822

Both | ECB | 1.5 1.34 -0.260 | -0.260 -0.822

Electrons | EVB 1.5 0.755 -0.115 -0.115 -0.525

Holes EVB 1.5 0.755 -0.115 -0.115 -0.525

Both EVB 1.5 0.755 -0.115 -0.115 -0.525
Electrons | HVB 1.5 0 0 0 0
Holes | HVB | 1.5 0 0 0 0
Both | EVB | 15 0 0 0 0
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Vg gate source | drain substrate

Carriers |model| Volts | pAmps | pAmps |pAmps pAmps

Electrons| ECB -1.5 -1.19 0.450 0.450 0.290
Holes | ECB -1.5 -1.19 0.450 0.450 0.290
Both ECB -1.5 -1.19 0.450 0.450 0.290

Electrons| EVB | -1.5 0 0 0 0
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