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Abstract
When a metal oxide field effect transistor (MOSFET) is exposed to ionizing radiation,

electron/hole pairs are generated in its oxide layer. The slow moving holes are trapped in the
oxide layer of pMOSFET and appear as extra charges that change the characteristics of the
transistor. The radiation-induced charges directly impact the threshold (turn-on) voltage of
the transistor. This paper describes the use of the radiation-induced threshold voltage change
of commercial power pMOSFET s as an accumulated radiation dose monitoring method. Two
kinds of commercial p-type power MOSFETs were tested in a Co-60 gamma irradiation
facility to see their capabilities as a radiation dosimeter. We found that the transistors showed
good linearity in their threshold voltage shift characteristics with radiation dose. According
to this results, a electronic radiation dosimeter using inexpensive commercial power
PMOSFETs was developed for the first time. And these power pMOSFETs show good
linearity in dose rate effect, room temperature annealing, and 100 thermal annealing for
48hours.
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Fig. 1. J182 & IRF9533 Power Transistors. Fig. 2. Bread Board for Test Fixture.
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Fig. 3. Test Setup at the High-Level Irradiation Facility.

1. Co-60
Table 1. Irradiation Method of Co-60.
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Fig. 4. Output Characteristics.
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Table 2. V: Shift according to radiation
dose irradiated
Vi Shift (-n/m)
Dose (KRad IRF9533 J182
0 3.26 149
1 341 152
2 342 1.56]
5 38 162
10 4.2 18
20 53 21
50 8.06 3
100 119 4.32
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a, b 0.087 3,368 , J182 0.029, 1.506
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Fig. 5. Vr Shift vs. Accumulated Radiation Dose

3. vs. Vr Linear Fitting
Table 3. Correlations from Linear Fitting of Accumulated Dose vs. Vr Shift Data.

Y (total dose) = aX(V+ shift) + b
a = 3.368, b =0.087

Y (Total Dose) = aX(V+ Shift) + b
a = 1506, b =0.029
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Fig. 6. Functional Diagram of the Radiation-Dose
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Fig. 7. Auto-Readout M odule
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Table 4. Two Different Dose- Rate Conditions for Two Identical Boards
. Rad
step 1 2 3 4 5
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Fig. 9. The Results of Dose Rate Effect
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Fig. 10. Annealing Effect by Room Temp. and Thermal
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