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Development of quartz glass lens for UV-C LED
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Mercury lamps are used as UV-C light sources for sterilization, disinfection, water and air
purification, resin curing, and analysis. However, after 2020, their production and use will be
restricted according to the Minamata Convention on Mercury. Therefore, it is expected that
their replacement with LEDs (light emitting diodes), which minimally affect the human body
and environment, will be accelerated.

For UV-C LED packages, a window material is used to form a flat plate or lens. The lens-
shaped window material protects the UV-C LED chip from the air, controls the flux of UV-C
light emitted from the LED, and allows efficient irradiation. Quartz glass has excellent
durability and transmits in the short wavelength region; it is therefore an ideal window
material for UV-C LEDs. As well as increasing the power output of UV-C LEDs, it is
expected that this material will be applied in areas where UV-C LED sterilization has not yet
been used, such as water and air sterilization. It is thus important to improve the efficiency
of the light source. However, it is difficult and expensive to mass-produce lenses by cutting
and polishing quartz glass. Quartz lenses developed through our manufacturing method
exhibit high transmittance within a wide wavelength range and can be shaped into spherical
and aspherical lenses, lens arrays, and cavities, making them useful window materials for
UV-C LEDs.
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Table 2. Examples of commercially available
UV-C LED package (10)- (14)

= =2 Wavelength | Power View angle
[nm] output[mW] | [degree]
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Fig. 2 Schematic illustration of
surface mount type UV-LED package
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Fig. 3 Linear transmittance of
our development quartz glass and AQ2
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Fig. 8 Appearance and shape of lens array with cavity
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Fig. 10 Example of package design with free formed window
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Table 3. Parameters used in this study
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Fig. 12 Simulated light angle with aspherical lens
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Fig. 13 Lens window member combined
with our sealing material
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