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3-8Shockley-Read-Hall (SRH) 
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(trap-assisted band-to-band tunneling)
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GIDL (Gate Induced Drain Leakage) 
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3-15Impact Ionization
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DAHC
Drain Avalanche Hot Carrier injection
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3-17(Breakdown Voltage)
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(Halo)
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thermionic emission 
(RLD:Richardson-Laue-Dushman)
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A. Gupta, et al. IEEE Electron Device Lett. vol.18, p. 580, 1997
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Si
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pMOSFET
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4.05eV

5.17eV

Nb 3.99-4.3
Al 4.06-4.2
Ta 4.12-4.25
Mo 4.3-4.6
Zr 3.9-4.05
V 4.12-4.3
Ti 3.95-4.33
TaN 4.2-3.9

Re 4.72-5.0
Ir 5.-5.7
Pt 5.32-5.5
RuO2 4.9-5.2

nMOS

pMOS

Co 4.41-5.0
W 4.1-5.2
Os 4.7-4.83
Cr 4.5-4.6
Ru 4.60-4.71
Rh 4.60-4.71
Au 4.52-4.77
Pd 4.8-5.22
Ni 4.5-5.3

WNx, TNxp+ polySi

n+ polySin+ polySiGe

p+ polySiGe
0-0.51

High-k Si
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A. Wei, M. Sherony, and D. A. Antoniadis, 
IEEE Trans. Electron Devices, vol. 45, p. 430, 1998. 
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Double-gate FIN-FET Surrounding gate
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