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Consideration of the Causes of Variation in Ultra-Long Term BTI
Measurements Over 300 Days Using a Ring Oscillator in a 65nm
FDSOI Process.

ToMoHARU Kisuital'® Ryo KisHiDAZ?) KazuTosHl KOBAYASHI!:©)

Abstract: Aging degradation are becoming dominant on integrated circuits. Using ring oscillators (RO)
for BTT evaluation fabricated in a 65-nm FDSOI process, we conduct an actual measurement and evalu-
ation of long-term BTI induced aging degradation phenomena. Four types of ROs, NBTI-dominant type,
NBTI-suppressed type, PBTI-dominant type, and PBTI-suppressed type RO, are integrated on the chip.
840 ROs are embedded for each type of ROs. The goal of this study is to compare the long-term degradation
trends of BTI with the short-term degradation trends of BTI in a conventional accelerated test. Based on
the measurement results, BTI-induced degradation over the long term is the same tendency as that over
the short term in the BTI-generating RO, and has a predictable degradation trend based on the short term
degradation. On the other hand, BTI-induced degradation is also observed in the BTI-suppressed RO, mak-
ing it difficult to remove environmental fluctuations by taking differences. In the measurement, oscillation
frequencies and standard deviations of 840 ROs fluctuated after 100 ks. The correlation coefficient between
oscillation frequencies and standard deviations is on average 0.91, which is very high. It is clear that the
temporal changes in the distribution are not environmental variations, since the width of the distribution
changes as it expands and contracts. The skewness and kurtosis of the normal distribution showed that the
near-normal distribution approaches a uniform distribution as time progresses.
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