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Evaluation of Parameter Dependence of Random Telegraph Noise
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Using Circuit-level Simulations

PiETER WECKEX? BEN KAczeErR? KazuToOsHI KOBAYASHI!

Abstract: Random Telegraph Noise (RTN) is the phonomena which threshold voltage of MOSFET change
randomly. RTN has become dominant with rapid transistor downscaling in recent years. We simulate RTN-
induced frequency fluctuation of Ring Osicalltors (ROs) on 40 nm process using a circuit-level simulator to
replicate measurement results from previous works. In simulation, each transistor of ROs is given RTN-
induced threshold voltage shift by a Monte Carlo method. The distribution of threshold voltage shifts is
calculated by a number of defects and threshold voltage shift per trap. Simulation results of dependences
of frequency fluctuation on operating voltages, number of stages in ROs, gate widths, and body biases are
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corresponding to the measurements.
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RO under Test
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