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Design of a TCM-based aging sensor with temperature drift insensitivity

DING Dai-lu, ZHANG Yue-jun’, LI Gang
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: The impact of aging on circuit worsens its performance, therefore design of aging sensor has become
a key technology in integrated circuit reliabilit. In this paper, a temperature drift insensitivity aging sensor circuit
is proposed based on the principle of detection circuit aging and temperature compensation method (TCM).
Firstly, the TCM-based temperature drift insensitivity delay unit is designed according to the temperature
compensating transistor. Then, using the redundancy time of the aging measured for the circuit, the TCM-based
delay unit using cascade way is designed to achieve a reference delay circuit. Finally, the output of the aging
delay detection circuit and the output of the reference delay circuit are compared to determine whether the circuit
is in an aging state. Tested using SIMC 65 nm CMOS process, the simulation results have validated the function
of aging sensor, showing that for the temperature change in the range of -40 °C and 120 °C, the stability reaches
as high as 98
Key words: temperature drift insensitivity; aging sensor; temperature compensation; CMOS circuit

in percentile.



