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Random Telegraphic Noise (RTN)
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RTN Model in Circuit
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RTN Model in Circuit

e Resistance models leakage
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Failure due to RTN
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Simulation Methodology

1 Tc
f(TC) =—€ 7, T.=0(
Te
1 =
f(Te):Te Te Te = 0
Te

e 7 =7 =1 (for analytical convenience)

C

o LetT be the time to failure of a stored bit.
If ©=100%,,, Prob(T =¢,.) = 0.99.
So, Tis selected in the range of 0.1¢ . to 10¢__.

e Repeated Monte-Carlo trials (stochastic simulations) are run



Overview: Method to Estimate TTF Distribution
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e This approach is flexible:

any circuit-level (or device level) model for RTN + Monte-Carlo methods
= estimate the TTF distribution for any SRAM circuit.
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e Itis a combination of:
o circuit level model of RTN
o Monte-Carlo simulations
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a) Vop Vs R.,.ForaV_,,
b) t,; for different voltages has a singularity at R_ ..

c) Median time to failure increases as we increase resistance or supply
voltage, keeping the other fixed.



Results
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Summary

e Trapping and detrapping of charges in the oxide interface of a MOSFET leads
to a random telegraphic noise (RTN) injection

e This event negatively affects the reliability of stored bit in an SRAM cell

e In this work, a method to estimate the statistical distribution of time to failure
of a stored bit in an SRAM cell is proposed.

e The proposed method includes a composition of a trapping/detrapping
current injection model, a Monte-Carlo simulator, and a circuit-level
abstraction of an SRAM cell.

e As an example of the proposed method, using circuit-level simulations, the
effect of RTN due to a single-trap model is showcased for 45 nm CMOS
technology. Process variation simulations are also performed.



