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Study and development of energy-saving and high-power UV light-emitting
planar devices by electron beam excitation
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Abstract

Irradiation with far-ultraviolet rays such as UV-C with a wavelength range of 280 nm or
less has been proposed as a method to inactivate coronaviruses and sterilize germs and bac-
teria that are rampant on the earth. However, the use of lamps sealing with mercury gas, the
light source currently used, has been banned for environmental reasons. In order to create a
device that can emit UV-C with high output power and energy saving, we have developed a
flat panel device that emits UV-C with higher efficiency and energy saving than conventional
lighting emission diodes (LEDs) by directly injecting field-emission electron beams emitted
from highly crystalline single-walled carbon nanotubes into an AlGaN/AIN superlattice struc-
ture using the cathodoluminescence (CL) mechanism. By applying a voltage to the fabricat-
ed light-emitting device to stimulate FE-induced electron emission, we succeeded in emitting
about 250 nm UV-C at an input power of about 4.1 mW. The output power of far-ultraviolet
light was found to be about 16 mW/cm? at an input power of 41 mW, while that of LED was
about 50 mW/cm? at an input power of 200 mW. We will develop a basic structure of a flat
panel UV-C light emitting device that emits light more efficiently and energy-savingly than
conventional LEDs.
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