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A system, method and device for collimating the output of a light emitting diode (LED) are disclosed.
The system, method and device include an LED substrate including a top surface from which the light is
emitted, and an array of subwavelength scattering antennas positioned within the emitted light path, the
array of subwavelength scattering antennas configured to select directions of scatter of the LED emitted
light to provide collimated light output from the device. The array may be aligned perpendicular to the plane
of propagation of the light emitted from the LED and may be positioned adjacent to the top surface. The
array may be at least partially, or completely, positioned within the LED substrate. The array may be spaced
a distance from the top surface and the spacing may be achieved using a dielectric spacer adjacent to the top
surface. The array may be positioned within the dielectric spacer.
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NANOSTRUCTURED META-MATERIALS AND META -

SURFACES TO COLLIMATE LIGHT EMISSION FROM LEDS

(]
AREEIFIE R — TN E — 380 38 (LED) Z il 2 287 ~ HiAK
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H > R IO RN RIS > B Y 8% 3 HOUREN » 8% K R
KR b7 R LB P32 LED 38 5Ot 2 B 7 [m DL E sz B IR L B
o sz PR Y O] 2 B i B s LED S 5 2 ot 2 Eik | B 48 0 8] 2 fir Rl 410 %
JEE - &My 2/ 0E o Eoe 2 B L s LEDEAR N » %[5 n] B 3% TR H
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A system, method and device for collimating the output of a light
emitting diode (LED) are disclosed. The system, method and device
include an LED substrate including a top surface from which the light is
emitted, and an array of subwavelength scattering antennas positioned
within the emitted light path, the array of subwavelength scattering
antennas configured to select directions of scatter of the LED emitted

light to provide collimated light output from the device. The array may
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be aligned perpendicular to the plane of propagation of the light emitted
from the LED and may be positioned adjacent to the top surface. The
array may be at least partially, or completely, positioned within the LED
substrate. The array may be spaced a distance from the top surface and
the spacing may be achieved using a dielectric spacer adjacent to the top

surface. The array may be positioned within the dielectric spacer.
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