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Look-up table based circuit aging detection sensor design

ZHANG Haiming', WANG Pengjun"*", ZHANG Yuejun'
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.College of Mathematics, Physics and Electronic Information Engineering, Wenzhou University, Wenzhou 325035, China )

Abstract: Based on the research of circuit aging detection and look-up table (LUT) method, a design scheme of
aging detection sensor based on LUT output circuit is proposed. The scheme first establishes an aging model of
aging voltage-controlled oscillator (VCO) frequency degradation Af, and voltage drop AVpc, which generates
reference frequency and aging frequency through aging sensing circuit. Then, the frequency difference signals
are obtained using the phase amplification principle. The frequency difference signal is quantized by counting
the reference VCO period. Next, the aging information is output as voltage according to LUT rules. The
simulation results of TSMC 65nm CMOS process show that the designed aging detection sensor has an
inductive resolution of 0.001 8%, and the relative error between the aging model calculation value and the
simulation data is less than 9%, which can realize the function of circuit aging detection.

Key words: circuit aging; phase comparison; look up table; aging detection



