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Shielding Performance of Soft X-ray Ionizer with Shielding Structure
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Recently, in semiconductor and LCD manufacturing processes, ionizers have been used that employ low energy

X-rays of 3 to 9.5 keV (soft X-rays), as the ionization source. However, when this ionizer is installed on a

manufacturing equipment, the equipment must be covered with shielding panel to shield the soft X-rays. In addition,

this equipment requires safety measures to stop ionizer automatically, when a worker entered a shielding area by any

chance. For those reasons, this type of ionizers are inconvenient. Therefore we have conducted the development of

soft X-ray ionizer with shielding structure. In the previous paper, we reported the results of investigation about the

structural condition of shielding structure that consists of aluminum honeycomb and perforated plates. In this paper,
we report about the structural condition of shielding structure that consists of small pipes. We confirmed that the
leakage dose rate of the soft X-rays could be decreased to less than 1 pSv/hr while allowing the passage of enough ion

pairs to eliminate the static electricity.
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Fig.2 Outline of soft X-ray ionizer with shielding structure.
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Table 1 Specifications of soft X-ray tube®
Items Specifications
Tube voltage DC 9.5kV
Tube current 1501 A
Window material Beryllium, 0.3mm thickness
Irradiation angle approx. 130 degree (cone angle)

1.3~4.1 Angstroms, peak 2 Angstroms
3~9.5keV, peak 6keV

X-ray wavelength
X-ray energy
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Fig4 Attenuation of soft X-ray in the air.
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