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Measurement of Gamma Dose Using MOSFET Transistors Based on Threshold

Voltage Shift

H. Jafari®, S. Boorboor
Radiation Application Department, Shahid Beheshti University, Tehran, IRAN

Abstract:

MOSFET transistors can be used as a dosimeter to accurately measure the ionizing radiation dose, including gamma rays.
An important quantity in dosimetry by MOSFETS is the amount of voltage change across the transistor threshold, which
is almost linearly related to the amount of radiation entering the transistor. The purpose of this work is to design and
construct a model of current-voltage drawing device in linear working area for extracting and measuring the threshold
voltage of MOSFET transistors in order to measure the dose of gamma rays in different applications. The electric current
and voltage of all three transistor pins can be recorded and checked with high accuracy in a wide range of gate sweeps at
the same time. This device has the ability to measure current and voltage with a nominal resolution of 0.003%. Radiation
calibration of these dosimeters was performed by irradiating MOSFETSs in doses of 5 to 100 Gy. The temperature
dependence of these transistors has been also taken into account in all these measurements according to the coefficient of
temperature change.

Keywords: MOSFET transistor, threshold voltage, radiation dose, current-voltage curve
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