— fix f X

REBRESEERES 72X RTS
H'EE“EE'FEFE M)727')—#

ThO2-Free Cathode Material for Realization of Environmentally Conscious High-Intensity
Discharge Lamps
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Tungsten-thoria (W-ThO,) cathodes are mainly used in high-intensity discharge (HID) lamp products applied to lithography systems for large-scale
integrations (LSIs), liquid crystal display (LCD) exposure devices, and resin curing equipment, taking advantage of the high melting point, high boiling
point, and small work function of ThO.. W-ThO, has a ThO, content of 1 or 2% to improve the emission characteristics of tungsten; however, the ThO-
material is radioactive. With the tightening of regulations on the use and transportation of ThO; in recent years, alternatives to W-ThO, are required
by manufacturers.

Toshiba Materials Co., Ltd. has developed a ThO.-free material for HID lamp cathodes by using its proprietary equipment to evaluate the emission
characteristics of various candidate materials based on their discharge behavior. The new ThO.-free material, which is currently undergoing field
tests, has emission characteristics equivalent to or better than those of W-ThO, and is expected to contribute to the realization of environmentally

conscious HID lamps.
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Relationship between ThO, content and temperature of use in various
W-ThO: applications
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Discharge mechanism of HID lamp
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Overview of equipment for evaluation of emission characteristics
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Comparison of emission characteristics of cathodes made from W-ThO,
and carbide-based alternative material at 2,473 K
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Comparison of characteristics of lamps using cathodes made from W-ThO.
and carbide-based alternative material
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Comparison of cathode wear in lamp life tests
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