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Reliability degradations due to semiconductor device scaling have attracted increasing
concern. Negative bias temperature instability (NBTI), one of the major degradation
mode, has been intensively studied since it is expected to have great impact on long term
circuit reliability. Very long stress periods required in NBTI measurement had made it
almost impossible to measure NBTI on thousands of transistors. This paper proposes
a circuit with which the measurement time of NBTI on vast amount of transistors is
drastically shortened by utilizing the stress overlapping technique in which thousands
of transistors are stressed in parallel. The experimental results show that the standard
deviation of magnitude of threshold voltage shifts bears an inverse relation to the channel
areas of transistors. The variability in degradations under AC-stress conditions is also

presented for the first time.
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Measurement of 1st DUT. DUTs under stress and DUTs under
t Measurement of 2nd DUT.  recovery can exit at the same time.
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Hold current bias condition

DUTs are under recovery. DUTs are under stress. .
until measurement.
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