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Simulation Study of Single Event Upset in Ferroelectric Memory Cell

GU Ke, LI Ping, LI Wei, FAN Xue

(School of Microelectronics and Solid-state Electronics, State Key Laboratory of Electronic Thin Films and

Integrated Devices, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract; The single event effect sensitivity of different circuit nodes in the ferroelectric memory cell is studied by
circuit simulation, and the single event upset mechanism of the ferroelectric memory cell is analyzed. The simulation
results show that the upset of the ferroelectric memory cell depends on the polarization state of the ferroelectric
capacitor. When a high energy particle strikes the off-state NMOS in the memory array, the polarization reversal
only happens to the corresponding ferroelectric capacitor which stored data “0”. Based on the readout methods of the
2T2C and 1T1C ferroelectric memory cell, the upset types of the output data are analyzed. Some methods to harden
the FRAM cell against SEU are also proposed.
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