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Pulse Power Generator for Carbon Nanotube Field Emission Lamp
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Abstract

Lately, energy saving, carbon reduction, and environmental protection recently have became a common consensus
of every country. Because the power consumption in lighting is rapidly increasing year by year, thus, the demands
and requirements in illumination are gradually higher than the traditional light sources. Nowadays, higher lumen
efficiency, lower power consumption, no mercury, and longer lifespan are the most important features for new light

sources. However, the traditional light sources cannot meet all of these requirements.

Recently, the carbon nanotube field emission lamp (CNT-FEL) is highlighted in light source market and has many
advantages such as low power consumption, low temperature rise, high luminance, lower light lose, and mercury-
free. Therefore, the CNT-FEL possesses the merits of the ideal light sources simultaneously. Generally, the CNT-FEL
is composed of two glass substrates, where one plate coated with phosphor is anode, the other plate fabricated
with field emission array serve as the cathode. The uncountable field emission array made of carbon nanotubes
will emit electrons to impact the phosphor layer to generate visible light when the driving voltage is high enough
to form high electric field intensity. The brightness of the CNT-FEL is proportional to the electric field intensity. In
the general driving process for the CNT-FEL, there are some problems such as the capacitance effect caused by the
geometry of these two electrodes, and arcing phenomenon due
to the accumulation of excess charges in the phosphor layer. The

above-mentioned are both still a technical choke point so far.

In this research, a flyback converter incorporating an energy
recovery circuit is proposed to generate high voltage pulses for
driving CNT-FEL. The employed energy recovery circuit will not

only eliminate the arcing phenomenon, but also recover the

excess energy to DC bus so as to improve the system efficiency,

and then to prolong the CNT-FEL lifespan. DsBIKEEREL SRR RARE S RIE BERS
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