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NBTI Signatures - 1: Stress Time
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» Universal existence of power-law at long tg
» Time exponent reduces with %N




NBTI Signatures - 2: Temperature
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NBTI Signatures - 3: Relaxation

Time
T $ VREC
$ ............... . tSTS =103 Sec; VSTS = .2.3V
= ®9 ol )
Vsrs g Po
X Vv ®e
o REC [ '.‘
2 o
= 05 -1.8V | e
5
_ 10k R-D Theory = 23%N " 42.5%N
'..C:) Lt 0-0 'Y Y Y Y Y Y Y Y Y
% 10 107 10° 10° 10 107 10° 10°
E 0 Reisinger, teeclsec] teeclsecl
= IRPS ‘06 — C
3 2 0.00 | 0.00F m-
% S 2, T | TN |5 Strong
uei 0.0Lubed sl od vl add vl wid o wl wid ol wil ol ; "*"«H L ‘”"" T dep.
10" 10° 10"  10° 3 550C | Weak |,
Normalized t ) |
REC - L <€ m
g T dep: =
()
o
% _004_1.11_1.11_1.11_1.1LuLuLuLuLuLuLu| ) YK [ 3] ST PUY PUPY PO PUPY U IO HRUY BT BT B
10"  10* 10" 10 107 10* 10 10°
t .. [sec] t.. [sec]

> Relaxation not always logarithmic...




NBTI Signatures - 4: AC/DC Ratio
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NBTI Signatures - 4: AC/DC Ratio
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» Frequency independent for all %N

» Non-universal duty dependence
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NBTI Signatures: Summary
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Developing Hypothesis
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Hole Trapping into Oxide Defects N
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Hole Trapping into Oxide Defects Ng ...
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N,:/Nor Decomposition: Stress
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N,-/Nor Decomposition: Relaxation
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N,-/Nor Decomposition: Relaxation

> Decomposition 2> Reduces gap

» Small oxide trap generation
reduces the gap further
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NBTI Signatures: Summary
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Implication in AC Analysis
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Implication in AC Analysis ...
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Conclusion

 NBTI is due to N;; and %N-dependent N

« Consistent N ;/N,; decomposition
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Universality in Oxide Defect Generation
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Hole Detrapping: Generated Defect
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Hole Detrapping Sites
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