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This paper introduces the use of a crown-shaped (CR) lens to effectively diffuse
the light from a light-emitting diode (LED) without any loss in the light intensity,
in contrast to polymer-bulb-type diffusers. The diffusion lens was designed based
on the Snell’s law, which describes the physical path of a ray passing through the
boundary between different media. CR lenses were fabricated by polydimethylsiloxane
(PDMYS) casting and UV-embossing processes, which used a pre-designed metal
mold and UV-curable resin, respectively. Through experiments and optical
evaluations, it was verified that the newly proposed CR lens not only decreased
the vertical light strength and glare effect from an LED light source but also
improved the diffusion characteristics while maintaining the quality of the LED’s

light intensity.
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Fig. 1 Light distribution characteristics of LED light source: (a)
Lambertian light distribution; (b) butterfly wing shaped
light distribution
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Fig. 3 Dimension of surface-mount type CR-lens and cross
sectional view
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Fig. 4 Fabrication method of CR-lens using PDMS casting and
UV-embossing process
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Fig. 6 Measuring equipment (a) configuration of measuring
equipment; (b) photograph of system
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Fig. 7 Optical characterization of conventional LED lighting
system (PC bulb type) (a) light intensity according to
rotating angle; (b) light intensity according to position
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