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Progress in ELDRS Effect of Bipolar Devices

LU Wub?Y | LI Xiaolong™?, YU Xin'?, WANG Xin?, LIU Mohan®??, YAO Shuai’*?®, CHANG Yaodong!?*

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

Abstract: Enhanced low-dose-rate sensitivity (ELDRS), with more degradation occurring at low dose rate for
bipolar transistors and integrated circuits (ICs), is considered to be one of the major concerns for total ionizing
dose hardness-assurance testing intended for space missions. In this paper, the research progress of ELDRS effect
and low dose rate accelerated evaluation technology are reviewed. Combined with the difficult issues of ELDRS
effect, the latest research results on ELDRS effect are given. The results from temperature-switching irradiation
(TSI) are shown to be conservative with respect to low dose rates irradiation, and the irradiation time can be
shorten from 7.7 months to 11 hours. And also the TSI for estimating ELDRS can be applied the SET (Single
Event Transients) effect of bipolar circuits with low dose rate irradiation. Similarly, a conservative and rapid
evaluation results can be obtained.

Key words: bipolar transistor; dose-rate irradiation; enhanced low dose rate sensitivity (ELDRS); accelerated
evaluation technology
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