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Fig.1 The excess base current (Alg) of NPN BJTs vs total dose (a) and RT annealing time (b).
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Fig.2 Normalized current gain (8/8,) vs. total dose (a) and RT annealing time (b).
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Effect of oxides thickness on radiation damage to NPN bipolar transistors

XI Shanbin? LU Wu' WANG Zhikuang® REN Diyuan' ZHOU Dong'? WEN Lin' SUN Jing'
1 ( Xinjiang Key Laboratory of Electronic Information Material and Device, Xinjiang Technical Institute of Physics & Chemistry,
Chinese Academy of Sciences, Urumgqi 830011, China )
2 ( Graguate University of Chinese Academy of Sciences, Beijing 100083, China)
3 ( National Key Laboratory of Integrated Circuit, Chongging 400060, China )

Abstract Radiation damage, caused by high or low dose rate irradiation, to NPN transistors of different oxide
thicknesses is investigated experimentally. The results show that base current of the transistors increased with total
dose, but the current gain decreased with increasing total dose. The NPN transistors of thin oxides degraded more
than those of ordinary oxide thickness. However, both types of the NPN transistors exhibited the enhanced low dose
rate sensitivity (ELDRS). Mechanisms of the effects are discussed.

Key words NPN bipolar transistor, ®Co y-irradiation, Oxide thickness, ELDRS
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