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Investigating and comparing the response of DIP and SMD MOSFET
transistors as gamma radiation dosimeters

P. Hoseini*', H. Jafari?, A. Mosayebi® and S. Boorboor*
1,2,4- Radiation Application Department, Shahid Beheshti University, Tehran, IRAN.
3- Radiation Processing and Dosimetry Research Group, Radiation Application Research Institute,
Nuclear Science and Technology Research Institute, Tehran, IRAN.
Abstract:

The use of MOSFET transistors as a dosimeter and for measuring the dose of ionizing radiation
has wide applications. The amount of changes in the threshold voltage of the MOSFET transistor
due to irradiation is one of the important parameters in the measurement of radiation dose. The
purpose of this work is to investigate and compare DIP and SMD MOSFET transistors in terms
of their response in a gamma ray field and measure their sensitivity as a dosimeter. In this
experimental work, the electric current and voltage of all three pins of the transistor were recorded
and analyzed with high accuracy in a wide range of the gate sweep before and after irradiation.
The difference in threshold voltage value before and after irradiation indicates the amount of
radiation current in MOSFETS. In this work, MOSFETSs were irradiated in doses of 1-100 Gy.
The results showed that in the range of doses up to 40 Gy, the response for the DIP type CD4007
component is higher than the SMD type, and the N type of this component has the highest
sensitivity of about 18.74 mV/Gy. In higher doses (up to 100 Gy) it also showed that the response
of P-type transistors from the CD4007 SMD MOSFET is more sensitive than its N-type and has
a much higher response (more than 20 times) than the BSS92 DIP type transistor. The output of
MOSFETS of both DIP and SMD types also have a completely linear trend in dosimetric response.
Keywords: Gamma radiation, MOSFET transistor, Dosimeter, Threshold voltage.
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CD4007 N-type DIP  CD4007 P-type DIP CD4007 N-type SMD CD4007 P-type SMD

Dose (Gy) AVth _Ave(mV) AVth _Ave(mV) AVth _Ave(mV) AVth _Ave(mV)
0 0 0 0 0
1 0.25 0.10 4.75 12.66

5 67.42 43.81 23.73 31.65

10 138.74 79.70 53.80 53.80

20 269.60 151.51 104.43 106.01

40 539.22 279.38 200.95 202.53
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