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Simulation of d-electron Effect on Single Event
Upsets in SRAMs
XI Kai'' 2, LIU Jie', ZHANG Zhangang"?, GENG Chao'' ?, LIU Jiande', GU Song" 2,
LIU Tiangi'’ 2, HOU Mingdong®, SUN Youmei®
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: As the size of the transistor sensitive volume is decreased with the technology generation, the

radial distribution of 8-electrons around the ion path has become more and more important to SEE(Single Event
Effects) in semiconductor devices. Because it tends to, by causing MBU(Multiple-bit Upsets), invalidate error
correcting codes which allow the device to work properly even when errors occur. In this work, Geant4 toolkit
was used to simulate the radial ionization profile of heavy ions with different parameters. From the simulation,
the certain rules were deduced: the higher the ion energy per nucleon, the wider the radial ionization track;
for an identical energy per nucleon, the heavier the ion, the higher the electron density in track core. Then by
simulating SEU(Single Event Upsets) of a 45 nm static random access memory (SRAM), effects of ion track
structure on its MBU were illustrated. The maximum value of the MBU probability is determined not only by
the structure of the device but also by the distribution of the 6-electrons generated by the incident ion. For ion
energies between the top of the curve and the Bragg Peak, the MBU probability of the device decreases with
the increasing LET values. For other ion energies, the probability increases as LET increasing.

Key words:

single event effect; radial ionization profile; multiple bit upset; Geant4

Received date: 24 Mar. 2013; Revised date: 10 Apr. 2013
Foundation item: National Natural Science Foundation of China (11179003,10975164,10805062,11005134 )

Corresponding author: LIU Jie, E-mail: j.liu@impcas.ac.cn.





