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Eliminating the Wall Charge Effect in Field

Emission Lighting Based on the Impulse Power

Technique with Phase-Locked Loop
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Recently, the field emission lamps (FELs) is highlighted in the
light source market because of low power consumption, low
temperature-rise, high luminance, fast response, and no mercury
contained. Combining both LED and CCFL's advantages, the FELs
have attracted a great deal of interests both from the industry and

academic community.

So far, the DC voltage driving is still the most well-known method
for energizing the FELs among the existing techniques. Although
this method can continuously provide electrons emitted from the
cathodes to impact the anode to generate visible light; however,
more excessive charges accumulated on the phosphor layer will
cause that the formed heavy current instantaneously thrill through
the gap between the phosphor layer and the anode with low
frequency flicker. Therefore, the physical structure of FEL may be
destroyed due to the instantaneous electric arg; it is so-called the

arcing phenomenon.

To eliminate the mentioned arcing phenomenon, this research
presents a new driving method which not only can keep an almost
constant electric field but also provides enough cease time in each
switching cycle for releasing the accumulated wall-charges on the

phosphor layer of the FEL.

In this work, the utility 110V/60Hz is directly act as input voltage
source, and the main circuit is based on flyback topology, where

the transformer is used to be an energy conversion component
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to transform the DC power into impulse-power. To stabilize the
particular output characteristic of the presented impulse-power
driver, the phase-lock-loop (PLL) is used to be a feedback mechanism
in this research. By using the variable frequency characteristic of the
PLL, the system can be stabilized even through the input or load
varies. Because the slope of the impulse current can be viewed
as a constant, the amplitude of the lamp current is proportional
to the current fall time. Therefore, the lamp current signal can be
compared with the control signal to obtain the phase difference.
Then the phase difference is equal to the current fall time. And
this phase difference can be converted to a DC voltage signal by a
low pass filter. Next, the DC voltage signal transmits to the VCO to
generate the corresponding control signal. Therefore, the amplitude
of the lamp current can be stabilized by modulating the operating

frequency even through the input or load is unstable.

Fig.3 The photograph of the TFEL driven by the proposed impulse-power driver



