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Fig. 1. Configuration of the fabricated noninvasive tube voltage
meter. (a) The part of detection. (b) Detection circuit. (c)
Amplification circuit.
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Fig. 2. Result of linear regression analysis for logarithm values
of effective peak tube voltage and relative output effective vol-
tage ratios.
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Fabrication of the Noninvasive Tube Voltage Meter of Radiotherapy
Simulator and Its Performance Analysis

Jong-Eon Kim*, Chun-Sil Yoon', Sung-Hyun Kim®, Chang-Hee Park®, Byung-Youl Cha*

*Department of Biomedical Engineering, College of Biomedical Sciences and Engineering, Inje University,
TDepartment of Physics, College of Natural Science, Gyeongsang National University,
TDepartment of Physics, College of Natural Science, Chonnam National University,
§Department of Diagnostic Radiology, Dong—A University Hospital, Dong—A University College of Medicine

In this study, we have fabricated the noninvasive tube voltage meter which can observe the waveform of
tube voltage and measure the tube voltage by using the intensity of X-ray beam irradiated from radiotherapy
simulator and also investigated the feasibility for clinical applications. Two pin photodiodes acting as X-ray
detectors were arranged in parallel at the position of =1.4 cm in the y-axis of X-ray field and the aluminum
filters with different thickness were placed above, them. Using this detector, we could get the ratio (rer) of the
relative output voltage which is proportional to the thickness of the filters. And the logarithm of effective peak
tube voltage (InkVpe) Was obtained by Victoreen's NERO 6000M used as reference tube voltage meter. From
the linear regression analysis of 7., and InkVyer the correlation coefficient () of linear equation was

obtained to be 0.996 for the calibration of the tube voltage meter. Therefore, we suggest that the noninvasive
tube voltage meter fabricated in this study can be used for clinical applications due to its high accuracy.

Key Words: Noninvasive tube voltage meter, Radiotherapy simulator, PIN photodiode
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