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Conclusion

Electrically Programmable Analog Device is a commercial NMOS floating-
gate transistor designed for totally different purposes, this paper describes the
possibility of using that transistor as a radiation sensor. An experiment was
performed at the “Vinča” Institute of Nuclear Sciences with the gamma radiation
source. Highlighting the main results, we concluded that a higher bias does
more damage to the EPAD structure. EPAD with zero bias and 4 V initial
threshold voltage shows the lowest fading and the highest sensitivity in the 300
Gy dose range. The interesting phenomenon that zero-biased floating-gate MOS
transistor has higher sensitivity compared to static-biased transistors was
explained with the energy band diagram. The idea of the dynamic bias of the
control gate during irradiation was presented for the first time. This dynamic
method achieved very good results, showing that some EPADs with dynamic
bias have higher sensitivity and better linearity than static-biased EPADs with
higher values of biasing. Further work is needed on its implementation. Due to
the degradation of the transfer characteristics of EPAD during irradiation, a
function of the safe operation area has been found that determines the
maximum voltage at the control gate for the desired dose, which will not lead to
degradation of the transistor. The dosimetric characteristics of EPAD, such as
sensitivity, linearity, fading, are promising, but some changes in design need to
be made to make this component to operate as a radiation sensor.


