Original Article

PROGRESS in MEDICAL PHYSICS Vol. 25, No. 4, December, 2014

http://dx.doi.org/10.14316/pmp.2014.25.4.248

Study on Generator Control for a Small X-Ray Tube
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The purpose of this study is to develope a control system for a small X-ray tube generator and investigate control
methods for the X-ray generator. The small X-ray tube was developed for electronic brachytherapy, and thus,
the new control method should be investigated, if the small X-ray tube is used for the imaging system. The
Axxent S700 X-ray tube and the XFO60NZZ485 high voltage generator were used to compose a X-ray imaging
system and control board was developed by using AT90CAN128 MCU. The two control methods were investigated
after tube voltage was set to 50 kV, one was filament current control method and the other was beam current
control method. The former was subdivided into two methods according to the filament heating time, the 5 and
the 10 seconds respectively. In the filament current method, the beam current did not rise up to the desired
value, if the filament current had not been maintained for at least 10 seconds. The onset filament currents to
generate beam current were varied from 1,300 to 1,350 mA and over 5 seconds were needed in order to reach
the desired tube current value after beam current was generated. However, in the tube current control method,
the beam current reached to the desired value without any time delay with the filament current of 1,500 mA.
In this study, we found that the beam current control method was appropriate for the use of small X-ray tube
developed for brachytherapy in the X-ray imaging system.
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Fig. 1. Photographies of intra-oral
X-ray tube: (a) X-ray source, (b)
X-ray tube module, and (c) HV
generator & cable.
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Fig. 2. Photographies of HV generator control System: (a) Control board and
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Fig. 3. HV control sequences (a) Filament current control mode: short interval,

and (c) Beam current control mode.
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Fig. 4. (a) Tooth phantom image, (b) Intensity profile.
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