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Measurement Evaluation of Aging Degradation Phenomena
Using Stress Separation Starved Oscillators
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Abstract: As MOSFETSs used in integrated circuits continue to shrink in size, reliability problems caused
by aging degradation phenomena such as bias temperature instability (BTI) are becoming more apparent.
We measure and evaluate BTT using stress separation starved ring oscillators (ROs). There are two types of
stress separation starved ROs: the structure degrades both the DUT and the RO, and the other structure
degrades only the RO without any degradation of the DUT. Simultaneous measurement is performed with
thes two structures. By subtracting the amount of degradation over time, the amount of degradation due to
BTI in DUT (one PMOS) can be determined. The degradation rate of the DUT is 2.82 times larger at 2.5
V, 2.14 times larger at 2.25 V, and 1.89 times larger at 2.0 V, compared to 1.75 V. BTI-induced degradation
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increased linearly with supply voltage.
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Fig. 1 Principles of PBTI
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Fig. 2 Stress Separation Starved Oscillators (ALLSTR)
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Fig. 6 Simulation results of threshold voltage fluctuation
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Fig. 7 Measurement results of oscillation frequencies fluctua-
tion (2.5V)
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