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Elements Used in Semiconductor Industry

Typical Si CMOS Fab

Additional III-V Fab



Elements of A Smartphone



Evolution of Transistors

HfSiOx, TiN InGaAs, GrapheneSiGe, SiPSiO2, Poly-Si HfO2, TiN/W



Revolution of Transistors



The iPhone Evolution

412 MHz 1.3 GHz 1.85 GHz 2.36 GHz



More Moore vs. More than Moore



Logic Device Trend 
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Carbon Chemistry Era

Si  Ge  III-V  2D / Graphene
Channel Electron Mobility (cm2/Vs) Energy Bandgap (eV)

Si 1,400 1.12
Ge 3,900 0.67
GaAs 9,200 1.43
CNT 100,000 0.5
Graphene 200,000 0



Why Graphene Enables Transistor?
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How ACS Journal Help Us to Resolve Issue ?
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Alternative Way for Tunable Bandgap



Summary

For More Moore

• Scaling technology is more and more tough,  especially for EUV lithography process.

• New material and new structure are necessary to keep Moore’s law on-going.

For More than Moore

• New thinking for specific application can be more flexible to create new market.

• Technology needs to be compatible with Si-base IC technology and low cost.


