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Phenomenon of End of Life in a Fluorescent Lamp under High-Frequency Operation
Member Minoru Myojo (Matsushita Electric Industrial Co., Ltd.) and

Fellow member Osamu Fukumasa (Yamaguchi University)

ABSTRACT

The mechanism that causes the end of lamp life (EOLL) phenomenon in a fluorescent lamp should be clarified to better
understand the EOLL. The phenomenon, including the tungsten sputtering from an electrode, is investigated. We observed
the electron emission from a lead in the vicinity of the stem glass resulting in the intermittent pulse discharge that heated
up the stem glass. The comparison of the stem glass resistance and the glow discharge impedance at an interval of leads
after disconnection of the filament indicates whether or not the stem glass will begin to soften. It was shown that the heating
of a small glass portion around the lead by the intermittent pulse discharge or the concentration of discharge current into
one of leads was a dominant factor that resulted in the final stage of EOLL.

KEYWORDS : fluorescent lamp, end of lamp life (EOLL), emissive material (coating), depletion, electrode, filament,
electronic ballast, electron emission, alkali metal adsorption, adsorbate.
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Fig. 1 Outline of phenomenon in end of life in a fluorescent lamp.
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Fig.2 View showing a frame format of /-V characteristic between leads.
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Fig.3 Electronic lighting ballasts having a cathode heating device with capacitor (2) and with winding transformer (b).
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Fig.5 Apparatus that heats a stem glass by radiation.
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Table 1 Estimation of an effective cross-section area for ionic conduction of the stem glass having some value of electrical

resistivity (FPL36).
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Fig.11 Electron emission phenomenon from a lead in the vicinity of the stem
glass that causes an intermittent electric spot discharge (FL20SS/
18).
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Fig.14 Surface analysis of the lead in the vicinity of the stem glass by Electron Probe Microanalyzer (FL20S5/18).
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