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metal gates and high-k gate dielectrics represents a major milestone as
the Industry races to reduce electrical current leakage in transistors

High-k + Metal Gate Transistors

HE+MG
Metal Gate Transistor

« Increases the gate field effect
_ Low resistance layer

High-k Dielectric - Metal gate
* Increases the gate field effect —

= Allows use of thicker dielecinc layer
o reduce gate leakage = . = High-k gate oxide

HE + MG Combined

* Drive current increased >20% »
(>20% higher performance) Silicon substrate

« Or source-drain leakage reducad >5x
« Gate oxide leakage reducad >10x
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