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Neutron and y-ray synergic radiation effect of typical electronic components

ZHU Xiaofeng, XU Xianguo, LIU Minqiang

(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The radiation effect of several typical power electronic components is analyzed, including
single total ionizing dose effect, single neutron radiation effect, the sequence radiation effect of neutron-
total dose and the synergic radiation effect of neutron-total dose, to get the failure threshold. Experiments
show that electronic components irradiated by both neutron and y-ray have a lower failure threshold than
components radiated by single neutron or y-ray. The mechanism of synergic enhancement damage in
bipolar process devices is analyzed. The main reason is that the ionization damage produces positive oxide
charge in the oxide layer of the transistor, which increases the surface potential of the base region,
increases the number of interface states, reduces the difference of the carrier concentration on the inner
sub-surface of the Si body, and intensifies the degradation of current gain and enhances the transistor
neutron displacement damage. It is more practical to evaluate the comprehensive radiation resistance of
the device according to the synergic radiation test. The research results are of great significance for the
evaluation of the radiation resistance of the device.
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Tablel Associated total-dose under different neutron fluences Table2 Associated total-dose under different neutron fluences

. neutron fluence while synergic total-dose while synergic . b total-dose while neutron

serial number radiation/(necm) radiation/Gy(Si) serial number neutron/(n-cm") radiation/Gy(Si)
1 1.00x10" 185 1 1.00x10" 10.0
2 1.10x10" 203 2 1.10x10" 11.0
3 1.25x10" 231 3 1.25x10" 12.5
4 1.50x10" 278 4 1.50x10" 15.0
5 2.00x10" 370 5 2.00x10" 20.0
6 2.25%x10" 416 6 2.25x10" 225
7 2.50x10" 462 7 2.50x10" 25.0
8 3.00x10" 555 8 3.00x10" 30.0
9 3.50x10" 648 9 3.50x10" 35.0
10 4.00x10" 740 10 4.00x10" 40.0
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Table3 Radiation environment parameters by test
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