Cold Cathode Fluorescent Lamp
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Operating wave form and mercury migration
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Mercury and mixed rare gases (i.e. Ne, Ar) are sealed inside the glass tube of
a cold cathode fluorescent lamp. When discharge starts, mercury is ionizes.

(Ne,Ar)

When lighting with sine wave voltage, ions move from the anode toward the
cathode during the positive half cycle as shown in Fig.1. Then, during the
negative half cycle with field polarity reversed, ions move in the opposite
direction from the right side electrode (i.e. the cathode) toward the left side
electrode (i.e. the anode) as shown in Fig.2. If the positive peak amplitude
area and the negative peak amplitude area of the lamp current (tube voltage)
are same, the moving distances of mercury ions during the positive and
negative half cycle are also same resulting in the net movement in one whole
cycle zero and mercury ions eventually do not move in the discharge tube.

However, in the case of asymmetric waveforms (shown in the figure above)
where the positive and negative peak amplitudes area of the lamp current (or
the lamp voltage) are different, the moving distance of mercury ions during
the positive half cycle with the larger lamp current (or lamp voltage) is grater
than that during the negative half cycle with the smaller lamp current (or
lamp voltage). Then during one whole cycle, the mercury ion in Fig.3 moves
from the left electrode toward the right electrode. If this phenomenon of
mercury ion movement is repeated while the lamp is lit, mercury ions deviate
toward the right electrode (i.e. cataphoresis phenomenon) causing the less
density of mercury ions around the left side electrode. As a result, the
luminescence of rare gas (in pink color) may occur around the left side

electrode and cause extremely short life of the lamp in the worst case.
It is required to design the inverter taking the wave form conditions
mentioned above into the consideration in the case of using it to drive cold
cathode fluorescent lamps. It is also required to check these conditions by
installed the lamps to the actual unit.
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