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This paper present the synergistic effects on bipolar operational amplifier OP07. The radiation effects were
investigated by neutron beam. gamma ray. mixed neutron and gamma ray environments. The trend and
character of the synergistic effects were studied through comparison and analysis on different experiment
results. Results show that the bipolar operational amplifier OP07 exhibited significant synergistic effects of
mixed neutron and gamma irradiation. Besides, the bipolar transistor was considered as the most sensitive unit
of the operational amplifiers. In this paper, a serial of experiments were done on bipolar transistors in different
radiation environments. The synergistic effect was also observed on these transistors in the mixed neutron
and gamma irradiation environments, which leads to the faster degradation of bipolar operational amplifiers.
In the theoretical simulation, the geometric and calculation model based on the Medici software package
have been constructed for analyzing bipolar components. The effect of mixed neutron and gamma irradiation
has been simulated based on the mechanism understanding of the radiation effect on bipolar transistors,
and the simulated results show that the trend is consistent with the experimental data. The results of the
experiments and simulation indicate that the radiation effect of the bipolar devices in mixed neutron and
gamma environments is not a simply combination of TID effect and displacement damage, and the TID effect
could enhance the displacement damage. The synergistic effect should not be neglected in complex radiation
environments.
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