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Implementation of Electronic Personal Dosimeter
Using Silicon PIN Photodiode

ole T WYY AN

(Un-Kun Yi, Kwang Ryul Baek, and Seok Geon Kwon)

Abstract : A personal portable type electronic dosimeter using silicon PIN photodiode and small GM tube is recently attracting
much attention due to its advantages such as an immediate indication function of dose and dose rate, alerting function, and
efficient management of radiation exposure history and dose data. We designed and manufactured a semiconductor radiation detector
aimed to directly measure X-ray and Y-ray irradiated in silicon PIN photodiode, without using high-priced scintillation materials.
Using this semiconductor radiation detector, we developed an active electronic dosimeter, which measures the exposure dose using
pulse counting method. In this case, it has a shortcoming of over-evaluating the dose that shows the difference between the dose
measured with electronic dosimeter and the dose exposed to the human body in a low energy area. We proposed an energy
compensation filter and developed a dose conversion algorithm to make both doses indicated on the detector and exposed to the
human body proportional to each other, thus enabling a high-precision dose measurement. In order to prove its reliability in
conducting personal dose measurement, crucial for protecting against radiation, the implemented electronic dosimeter was evaluated
to successfully meet the TEC's criteria, as the KAERI(Korea Atomic Energy Research Institute) conducted test on dose indication

accuracy, and linearity, energy and angular dependences.

Keywords : silicon PIN photodiode, preamplifier, semiconductor radiation detector, dose rate, electronic personal dosimeter (EPD)
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Fig. 1. A dosimetry system.
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Fig. 2. Detection efficiency of Si detectors.
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Table 2. Extracting conversion coefficient and its application.

10 3.96 134.1 3.98 135
100 39.39 1335 39.84 135
300 117.75 133 119.52 135
800 322.73 136.7 318.71 135

1000 405.00 137.2 398.39 135
3000 1134.41 128.1 1195.18 135
8000 2749.30 116.5 3187.14 135
10000 3269.00 110.8 3983.93 135
20000 5187.00 879 7967.85 135
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Fig.  12. Extracting conversion coefficient and its application.
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