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Impact of Total Ionizing Dose on Single Event Upset
Sensitivity of Nano-SRAMs Devices

JI Qinggang!?, LIU Jie®!, LI Dongqing"?, LIU Tiangi!, YE Bing', ZHAO Peixiong!*?,
SUN Youmei', LU Wu?, ZHENG Qiwen?®
(1. Institute of Modern Physics, Chinese Academy of Science, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China;
3. Xingiang Technical Institute of Physics & Chemistry, Chinese Academy of Science, Urumgi 830011, China)

Abstract: Total ionizing dose (TID) and single event effect (SEE) are both the main threats to nano-SRAMs
devices in space application. With the development of CMOS technology, some new phenomena were observed
during studying the synergistic effect between TID and SEE on nano-SRAMSs. ~ ray and heavy ion irradiations
were performed to investigate the impact of total ionizing dose on single event upset (SEU) sensitivity of SRAMs.
The influence of irradiation parameters, test modes and data patterns on synergistic effect were studied. The
results showed that v ray irradiation led to the decrease of threshold voltage and the increase of leakage current
of inverters, which reduced the SEU hardness of SRAMs. Meanwhile, the SEU cross section increased compared
with that of non-TID irradiated devices. There was no significant change in the per¢entage of multiple-bit upset
(MBU). No “imprint effect” was observed. Data pattern applied in TID and SEE tests had no influence on the
test results of SEU cross section.

Key words: single event upset; total ionizing dose; synergistic efféct?’static random access memory
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