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 SiO2 TDDB Data @ Eox = 8MV/cm and 125ºC
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TF vs. tox  
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Leakage vs. tox & Eox  
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Empirical Relationship:

TDDB Degradation Correlates with Enhanced Leakage
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Leakage Depends On:
1. Eox (tox>5.0nm)
2. tox & Eox (tox< 5.0nm)



Empirical Leakage: ]exp[ )( , oxLeakage tJ ToxE •−∝ ωωωω

oxmEToxE −≅ 0)( , ωωωωωωωωExpansion:

)exp()()exp()( oxoxooxoxoxoLeakage mVtJtmEtJJ ==Leakage Equation:

Time-to-Failure Equation: )'exp()( 1
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Empirical Time-To-Failure Eq. for Hyper-Thin SiO2
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Effective bond-breakage rate: keff
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Molecular Description for Dielectric Degradation

Conclusions
0  TDDB for hyper-thin SiO2  is dominated by enhanced DT leakage current.  
0  TF for the hyper-thin SiO2 depends on  voltage,  not field.
0  Reliability scaling limit will be dominated by leakage and by its reliability impact. 
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