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Application of Diamond Films to Discharge Cathodes
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Toshiba has proposed polycrystalline diamond film as a new cathode material in cold-cathode discharge lamps. Boron-doped
polycrystalline diamond film was grown by chemical vapor deposition (CVD), and the glow-discharge characteristics were tested using an
open cell discharge measurement system.  The diamond film showed a 30 % reduction in cathode fall voltage compared to conventional
cathode materials such as molybdenum and nickel.  Furthermore, the cathode fall voltage decreased to 50 % that of Mo when the
diamond surface was treated with hydrogen plasma.

These results indicate that B-doped polycrystalline diamond film is a promising new candidate for use as a discharge cathode material,
particularly in cold-cathode fluorescent lamps (CCFLs).
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Schematic of CCFL for LCD backlighting
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Schematic of diamond discharge lamp cathode and its principle of
secondary electron emission
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SEM image of B-doped polycrystalline diamond film
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Open cell discharge measurement system
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Glow-discharge characteristic of diamond-Mo cathode
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