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Modern CMOS encounter issues altering NMOS and PMOS threshold voltages. Negative Bias Temperature Instability (NBTI) 
and Positive Bias Temperature Instability (PBTI) decrease drain-to-source current and increase propagation delay, due to 

operating temperature and stress time. NBTI also affects the timing of the circuit by varying the different propagation delays, thus 
vastly degrading overall performance. We therefore propose a generation-evaluation algorithm to minimize NBTI/PBTI by reducing 
transistor stress time through signal probability-based relative transistor repositioning. The algorithm takes a stack configuration as 
input and outputs the optimal configuration. For equiprobable signals, PMOS transistors connected to power supplies experience 
more Vth degradation than transistors indirectly connected. Therefore, the number of transistors connected to VDD in stack must 
be manipulated to reduce NBTI. However, assuming equal signal arrival probability is impractical. For non-equiprobable signals, the 
probability that a transistor is under stress is a signal probabilities function. Input degradation probability is obtained by multiplying 
input signal probability with the worst-case signal probability of the transistor stacked above/below depending on PMOS/NMOS, 
respectively. The total switching activity/equivalent stress time is the sum of each input’s degradation probability. Given a structure, 
the algorithm calculates the probabilities of all possible stack configurations. The structure with smallest switching activity will 
undergo minimum degradation. Two configurations of an AOI logic structure under equal and unequal signal probability cases were 
analyzed. The preferred optimal choice is the configuration with minimal probability of being under stress.
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