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Effects of time-dependent dielectric breakdown reliability of

130 nm partially depleted SOI MOS devices exposed to y-ray

Ma Teng'**, Su Dandan'*®, Zhou Hang'**, Zheng Qiwen"?, Cui Jiangwei'?, Wei Ying'?,
Yu Xuefeng'?, Guo Qi'?

(1. Key Laboratory of Functional Materials and Devices for Special Environments, Xinjiang Technical Institute of Physics and
Chemistry, Chinese Academy of Sciences, Urumgqi 830011, China;
2. Xinjiang Key Laboratory of Electronic Information Material and Device, Urumqi 830011, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The effects of vy —ray irradiation on the subsequent time-dependent dielectric breakdown
(TDDB) of partially depleted (PD) silicon-on-insulator (SOI) MOS devices were investigated. By testing
and comparing the transfer characteristic curves, threshold voltage, off-state leakage current, the TDDB
lifetimes and other electrical parameters of the NMOS and PMOS devices before and after irradiation, the

effects of y-ray irradiation on the TDDB reliability of the devices were analyzed. The results show that
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the positively charged oxide trap charges induced by y-ray irradiation in the gate oxide layer affected the

distribution of the internal barrier of the device, and reduced the height of the barrier of the electron

transition. Therefore, the positive feedback effect of electron tunneling is enhanced and the TDDB lifetime

of the device is reduced, resulting in a reliability degradation of the gate oxide of the devices.
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Fig.4 Transfer characteristics of NMOS devices at different doses
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Fig.6 Curves of the gate current /; of NMOSFET devices before

and after irradiation at TDDB stress
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Fig.7 Curves of the gate current I; of PMOSFET devices before

and after irradiation at TDDB stress
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