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Abstract: X-ray systems for medical treatment use noninvasive procedures. Being capable of locally
inspecting the inside of the body, X-ray systems are routinely used for basic diagnosis. X-ray systems
to be used for medical purposes were originally made with a gas filled tube inside an induction coil in
the initial stages of development but with this approach it becomes difficult to take a satisfactory picture
through thick body sections, non invasively. However continued development made it possible to take
non-invasive pictures of breasts, blood vessels and other body parts through thick body sections.
Recently, high-voltage X-ray generators of more compact size, increased generation efficiency, and
sophisticated output control have become possible. All of these features are made possible by the use of a
high-frequency output from an inverter and a fast switching semiconductor device. In this paper, we
describe a new X-ray generator operating with a resonant inverter in order to reduce switching loss and
high frequency noise. In addition, in order to identify the differences amongst types of rectification, we
have compared output and the quality of X-ray pictures obtained with full-wave rectification and
dual-voltage rectification methods.
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Fig. 1. X-rayv occurrence system used by full-wave
rectification method.
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Fig. 2. X-ray occurrence system used by dual voltage
rectification method.
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Fig. 3. The change to X-ray exposure time of full wave
rectification method.
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Fig. 4. The change to X-ray exposure time of dual
voltage rectification method.
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Fig. 5. Ripple of full wave rectification method.
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Fig. 6. Ripple of dual voltage rectification method.
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Table 1. Half value layer experiment of full wave
rectification method.
AFMN)| 15 28 33 WF FAR
HEFA (mR) (mR) (mR) (mR) (%)
0 mm 32351 32346 327.01 32470 100 %
2 mm 199.67 20042 20145 20050 62 %
2.3 mm 189.71 18991 19061 190.10 59 %
3.0 mm 167.02 16628 16657 16660 51 %
3.5 mm 152.87 15289 15251 15280 47 %
Table 2. Half value layer experiment of dual voltage
rectification method.
A+ 13 23] 33 HF FiE
W5 (mR) (mR) (mR) (mR) (%)
0 mm 32000 320.65 31895 31990 100 %
2 mm 19854 19640 19865 19790 62 %
2.3 mm 180.30 18050 179.73 180.20 56 %
3.0 mm 163.07 16254 16195 16250 51 %
3.5 mm 14836 14784 14925 14850 46 %
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Fig. 7. Comparative experiment by transmissivity of half
value layer thickness.
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