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LIGHT EMITTING DEVICE WITH ADAPTABLE GLARE CLASS

FIELD OF INVENTION

The present invention relates to a light emitting device, and more particularly, to a light emitting

device with an improved G/G* classification.

BACKGROUND

Optical elements, such as light emitting diodes (ILEDs) and lenses, comprised in standard light
emitting devices may emit light at large angles. In the designs of conventional light emitting
devices, such as LED devices, the light rays generated by the light source may have large angles

below the horizontal, and thus may result in glare that would cause discomfort for the user.

Therefore, light emitting devices, in particular outdoor luminaires, must comply with different
glare classifications, usually abbreviated G or G* classifications. The G classification is defined in
the CIE115:2010 standard, whereas the G* classification is defined by the EN 13201-2 standard.
Such classifications are based on the maximal allowed ratio between the light intensity and the
light flux at large angles below the horizontal, such ratio being generally expressed in cd/klm. The
lowest G/G* classification, or G1/G*1 class, corresponds to the glariest situation for the user,
causing the highest discomfort, whereas the highest G/G* classification, or G6/G*6 class,

corresponds to the most comfortable situation for the user.

In order to reduce light intensities at large angles and improve the G/G* classification of a light
emitting device, improved optical elements can be developed and manufactured. While the above
mentioned goal can be achieved, manufacturing such optical elements can be time consuming and
expensive, requiring large investment costs for replacing the existing optical elements on the light
emitting devices. Moreover, in order to adapt the G/G* classification of a light emitting device,
different types of optical elements are required, each given type corresponding to a given G/G*
classification. Finally, for each type of optical elements corresponding to each G/G* classification,
additional categories of optical elements may be required depending on the road type, e.g.
depending on the width of a road (residential road, traffic route, highway, pedestrian path, etc.), or
depending on its location (inside a city, in the countryside, etc.). This has the effect of increasing
the amount of different optical elements to be manufactured in order to answer every need from the

customers. This solution may involve high development, manufacturing, and maintenance costs.
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SUMMARY

The object of embodiments of the invention is to provide a light emitting device comprising a light
shielding structure. More in particular, embodiments of the invention aim at providing a light
emitting device comprising a light shielding structure configured for cutting off or reflecting light
rays having a large incident angle, thereby reducing the light intensities at large angles and

improving the G/G* classification of the light emitting device.

According to a first aspect of the invention, there is provided a light emitting device comprising a
carrier, a plurality of light sources disposed on the carrier, a lens plate disposed on the carrier, and
a light shielding structure. The lens plate comprises a flat portion and a plurality of lenses covering
the plurality of light sources. The light shielding structure comprises a plurality of reflective
barriers, each comprising a base surface disposed on said flat portion, a top edge at a height above
said base surface, and a first reflective sloping surface connecting the base surface and the top edge
and facing one or more associated lenses of said plurality of lenses. The first reflective sloping
surface is configured for reflecting light rays emitted through one or more associated first lenses of
said plurality of lenses having a first incident angle with respect to an axis substantially
perpendicular to the base surface between a first predetermined angle and 90°, with a first
reflection angle with respect to said axis smaller than 60°. The first predetermined value is a value
below 90°. In other words, when the first incident angle is between the first predetermined value
and 90°, the first reflective sloping surface reflects the incident ray such that the reflected ray (or
the main reflection direction of the reflected rays, defined as the direction of highest intensity in an
event where the first reflective sloping surface is such that it reflects the incident ray in different
directions, e.g. in case of surface with a certain roughness) has a reflection angle with respect to

said axis smaller than 60°.

Embodiments of the invention are based inter alia on the insight that light emitting devices
generally incorporate optical elements which are costly, of complex design, and can be the cause of
delays in the fabrication line. To overcome the problem of manufacturing different types of optical
elements according to different G/G* classifications a light emitting device must comply with, a
light emitting device comprising a light shielding structure as defined above can be used, resulting
in a cheaper solution whilst being able to achieve a high G/G* classification. Moreover, with the
light emitting device as defined above, it is also possible to easily achieve various G/G*
classifications with a given optical element, e.g. by varying the number and/or height and/or shape

of reflective barriers.
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The light shielding structure may be a separate component mounted on the lens plate, or may be

integrally formed with the lens plate, e.g. by overmoulding.

The first reflective sloping surface of each reflective barrier comprised in the light shielding
structure is configured for reflecting light rays having a large incident angle with respect to an axis
substantially perpendicular to the lens plate/base surface. Since the reflection angle with respect to
said axis is smaller than 60°, the light shielding structure as defined above enables a reduction of
the light intensities at large angles, thereby improving the G/G* classification of the light emitting

device.

Preferred embodiments relate to a light shielding structure for use in an outdoor luminaire. By
outdoor luminaire, it is meant luminaires which are installed on roads, tunnels, industrial plants,
campuses, parks, cycle paths, pedestrian paths or in pedestrian zones, for example, and which can
be used notably for the lighting of an outdoor area such as roads and residential areas in the public

domain, private parking areas and access roads to private building infrastructures, etc.

In a preferred embodiment, the first predetermined angle is comprised between 60° and 85°,
preferably between 70° and 80°. The first reflection angle is preferably comprised between 0° and

50°, preferably between 0° and 45°.

The above-mentioned axis may be a first axis intersecting said one or more associated first lenses
of said plurality of lenses substantially perpendicular to the base surface. The first axis may
correspond to the optical axis of said one or more associated first lenses. The first incident angle
with respect to said first axis may be between the first predetermined angle and 90°. A second axis
may be parallel to said first axis and may intersect the first reflective sloping surface at the
reflection point of an incident light ray emitted through said one or more associated first lenses at
the first incident angle. The first reflection angle with respect to said second axis may be smaller

than 60°. Reflected light rays having said first reflection angle may intersect said first axis.

The above-mentioned range for the first predetermined angle enables the selection of large incident
angles that correspond to glaring angles. Since the first reflective sloping surface is configured
such that the first reflection angle is smaller than the first incident angle with respect to said axis,
the light shielding structure enables to avoid that a backward incident light ray having a large
incident angle with respect to said axis be reflected with a reflection angle substantially equal to

the incident angle, thereby avoiding that a reflected light ray may have a glaring angle for a user.
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In a preferred embodiment, the first reflective sloping surface comprises any one of a concave

surface, a convex surface, a flat surface, or a combination thereof.

In this manner, the shape of the first reflective surface is not limited to a flat surface. The use of
concave and/or convex shapes enables to achieve that the first reflection angle be smaller than the
first incident angle with respect to said axis, thereby avoiding the above-mentioned undesired
effect related to reflected backward incident light ray having a large angle. In exemplary
embodiments, the use of a flat surface which is substantially not perpendicular to the flat portion of
the lens plate may enable to achieve the same or similar results. Indeed, a flat surface substantially
perpendicular to the flat portion of the lens plate would reflect backward incident light ray having a
large incident angle with a reflection angle substantially equal to the incident angle, thereby

creating a reflected ray having a glaring angle, causing discomfort for the user.

In a preferred embodiment, a surface roughness of the first reflective sloping surface corresponds
to any one of a coarse surface finish, a polished surface finish, or a combination thereof. The
surface roughness may be the same for the first reflective sloping surface of each reflective barrier,

or may be different from one reflective barrier to another.

In a preferred embodiment, the plurality of lenses is a plurality of non-rotation symmetric lenses
comprising a symmetry plane substantially perpendicular to the flat portion, and substantially
parallel to the top edge of the plurality of reflective barriers. The symmetry plane may be a single

symmetry plane.

In an embodiment, one or more other optical elements may be provided to the lens plate, such as
reflectors, backlights, prisms, collimators, diffusors, and the like. For example, there may be
associated a backlight element with some lenses or with each lens of the plurality of lenses. Those
one or more other optical elements may be formed integrally with the lens plate. In other
embodiments, those one or more other optical elements may be formed integrally with the light
shielding structure, and/or mounted on the lens plate and/or on the light shielding structure via
releasable fastening elements. In the context of the invention, a lens may include any transmissive
optical element that focuses or disperses light by means of refraction. It may also include any one
of the following: a reflective portion, a backlight portion, a prismatic portion, a collimator portion,
a diffusor portion. For example, a lens may have a lens portion with a concave or convex surface
facing a light source, or more generally a lens portion with a flat or curved surface facing the light
source, and optionally a collimator portion integrally formed with said lens portion, said collimator

portion being configured for collimating light transmitted through said lens portion. Also, a lens
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may be provided with a reflective portion or surface, referred to as a backlight element in the

context of the invention, or with a diffusive portion.

A lens of the plurality of lenses may comprise a lens portion having an outer surface and an inner
surface facing the associated light source. The outer surface may be a convex surface and the inner
surface may be a concave or planar surface. Also, a lens may comprise multiple lens portions
adjoined in a discontinuous manner, wherein each lens portion may have a convex outer surface

and a concave inner surface.

Hence, lenses that can be used in combination with the light shielding structure are not limited to
rotation-symmetric lenses such as hemispherical lenses, or to ellipsoidal lenses having a major
symmetry plane and a minor symmetry plane, although such rotation-symmetric lenses could be

used. Alternatively, lenses with no symmetry plane or symmetry axis could be envisaged.

In an exemplary embodiment, also an edge of the base surface of the plurality of reflective barriers

is substantially parallel to said symmetry plane.

In other words, the first reflective sloping surface faces one or more associated first lenses of said
plurality of lenses, and is facing the symmetry plane of said one or more associated first lenses. In
light emitting devices using free-form lenses, such as outdoor luminaires, the lens plate is disposed
such that the symmetry plane of said lenses is substantially perpendicular to the motion direction of
a road, tunnel, or path, in order to have substantially the same illumination distribution on both
motion directions of the road, tunnel, or path. Hence, arranging the first reflective sloping surface
substantially perpendicular to the motion direction of e.g. a road enables to cut off or reflect light
rays having a large incident angle in the motion direction of said road, thereby improving the

comfort of a user.

In a preferred embodiment, at least one reflective barrier of the plurality of reflective barriers
further comprises a second reflective sloping surface opposite the first reflective sloping surface,
configured for reflecting light rays emitted through one or more associated second lenses of said
plurality of lenses adjacent to the one ore more first lenses associated with the first reflective
sloping surface, having a second incident angle with respect to an axis substantially perpendicular
to the base surface comprised between a second predetermined angle and 90°, with a second

reflection angle with respect to said axis smaller than 60°.
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In the same way the first reflective sloping surface of said plurality of reflective barriers is
configured for reflecting light rays emitted through one or more associated first lenses of said
plurality of lenses, the second reflective sloping surface of said plurality of reflective barriers is
configured for reflecting light rays emitted through one or more associated second lenses of said
plurality of lenses. The one or more second lenses are arranged adjacent to the one or more first
lenses. This arrangement implies that the second reflective sloping surface is arranged opposite the
first reflective sloping surface. The configuration of the second reflective sloping surface may be,
but does not need to be, the same as the one of the first reflecting sloping surface, in order to
achieve the same or similar results with respect to cutting off or reflecting light rays having a large
incident angle, i.e., in order that light rays emitted through said one or more second lenses
associated with the second reflective sloping surface, having a second incident angle with respect
to an axis substantially perpendicular to the base surface comprised between a second
predetermined angle and 90°, be reflected with a second reflection angle with respect to said axis

smaller than 60°.

In a preferred embodiment, the second predetermined angle is comprised between 60° and 85°,
preferably between 70° and 80°. The second reflection angle is preferably comprised between 0°

and 50°, preferably between 0° and 45°.

The above-mentioned axis may be a third axis intersecting said one or more associated second
lenses of said plurality of lenses substantially perpendicular to the base surface. The third axis may
correspond to the optical axis of said one or more associated second lenses. The second incident
angle with respect to said third axis may be between the second predetermined angle and 90°. A
fourth axis may be parallel to said third axis and may intersect the second reflective sloping surface
at the reflection point of an incident light ray emitted through said one or more associated second
lenses at the second incident angle. The second reflection angle with respect to said fourth axis
may be smaller than 60°. Reflected light rays having said second reflection angle may intersect

said third axis.

In an exemplary embodiment, an edge of the base surface delimiting the second reflective sloping

surface is substantially parallel to a symmetry plane of the one or more associated second lenses.

In a preferred embodiment, the second reflective sloping surface comprises any one of a concave

surface, a convex surface, a flat surface, or a combination thereof.
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In a preferred embodiment, a surface roughness of the second reflective sloping surface
corresponds to any one of a coarse surface finish, a polished surface finish, or a combination
thereof. The surface roughness may be the same for the second reflective sloping surface of each

reflective barrier, or may be different from one reflective barrier to another.

In a preferred embodiment, the first reflective sloping surface and the second reflective sloping
surface of the at least one of the plurality of reflective barriers are symmetric with respect to a
plane substantially perpendicular to the flat portion, and preferably at equal distance from the one
or more first lenses and the one ore more second lenses. In other embodiments, the first reflective
sloping surface and the second reflective sloping surface of the at least one of the plurality of
reflective barriers may not be symmetric with respect to said plane and/or may not be at equal

distance from the one or more first lenses and the one ore more second lenses.

A symmetric arrangement of the first and second reflective sloping surfaces with respect to said
plane facilitates the design and manufacture of the plurality of reflective barriers. Together with the
arrangement of the first and second reflective sloping surfaces at equal distance from the one or
more first lenses and the one or more second lenses, this arrangement may enable to achieve the
same or similar results with respect to cutting off or reflecting light rays having a large incident
angle from both one or more first lenses and one ore more second lenses. The two above-
mentioned arrangements enable to obtain homogeneous results between the first lenses and the

second lenses.

In an embodiment, the reflective barriers facing associated lenses located in a central portion of the
lens plate are substantially higher than the reflective barriers facing associated lenses located in a
peripheral portion of the lens plate. Alternatively, said reflective barriers facing said associated
lenses located in said central portion of the lens plate may be substantially lower than reflective
barriers facing said associated lenses located in said peripheral portion of the lens plate. Preferably,
the first reflective sloping surface and the second reflective sloping surface of the above-mentioned
reflective barriers are symmetric with respect to a plane substantially perpendicular to the flat

portion and at equal distance from the one or more first lenses and the one ore more second lenses.

In an exemplary embodiment, the light shielding structure comprises at least one further reflective
barrier arranged at an angle with respect to the flat portion and at an angle with respect to the
plurality of reflective barriers. Preferably, the at least one further reflective barrier is arranged
substantially perpendicular to the flat portion. Preferably, the at least one further reflective barrier

is arranged substantially perpendicular to the plurality of reflective barriers.
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In a preferred embodiment, the plurality of lenses is aligned into a plurality of rows and a plurality
of columns to form a two-dimensional array of lenses. At least one reflective barrier of the
plurality of reflective barriers is disposed between two adjacent columns. Similarly, in a preferred
embodiment the plurality of reflective barriers is aligned into a plurality of rows or a plurality of
columns. In an exemplary embodiment, the at least one further reflective barrier is disposed

between two adjacent rows of lenses

A lens plate comprising a two-dimensional array formed by rows and columns of lenses is

typically found in light emitting devices such as outdoor luminaires.

In an exemplary embodiment, said plurality of columns of lenses is formed along the symmetry

plane.

This embodiment is in accordance with an embodiment wherein the top edge of the plurality of
reflective barriers is substantially parallel to the symmetry plane of the plurality of lenses. The

plurality of lenses is aligned into a plurality of columns along their symmetry plane.

In a preferred embodiment, the first reflective sloping surface of the at least one reflective barrier
of the plurality of reflective barriers is facing one or more associated lenses of the plurality of
lenses belonging to a first column of said plurality of columns. The second reflective sloping
surface of the at least one reflective barrier of the plurality of reflective barriers is facing one or
more associated lenses of the plurality of lenses belonging to a second column which is adjacent to

said first column.

In the embodiment where the reflective barriers facing associated lenses located in a central portion
of the lens plate are substantially higher (lower) than the reflective barriers facing associated lenses
located in a peripheral portion of the lens plate, said reflective barriers facing said associated lenses
located in said central portion of the lens plate may be disposed between two adjacent central
columns of lenses, and said reflective barriers facing said associated lenses located in said
peripheral portion of the lens plate may be disposed between two adjacent peripheral columns of

lenses.

In a preferred embodiment, the light shielding structure further comprises a connecting means,
preferably disposed on said flat portion, configured for connecting the plurality of reflective

barriers.
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In this manner, by connecting the plurality of reflective barriers the connecting means offers more
rigidity to the light shielding structure. Moreover, the connecting means facilitates the mounting of

the light shielding structure on the lens plate.

In an exemplary embodiment, the connecting means is disposed between two adjacent rows of said

plurality of rows of lenses.

This embodiment is in accordance with an embodiment wherein at least one reflective barrier of
the plurality of reflective barriers is disposed between two adjacent columns of said plurality of
columns, thereby creating another two-dimensional array that cooperates with the two-dimensional

array formed by the plurality of rows and columns of lenses.

In an exemplary embodiment, the connecting means comprises one or more notches or channels

into which the plurality of reflective barriers is received.

In an exemplary embodiment, the connecting means comprises at least one elongated carrier slat,
said at least one elongated carrier slat comprising an elongated channel configured for receiving a

reflective barrier of the at least one further reflective barrier.

Alternatively, the connecting means may comprise one or more notches or channels into which the
at least one further reflective barrier is received, and the connecting means may comprise at least
one elongated carrier slat, said at least one elongated carrier slat comprising an elongated channel

configured for receiving a reflective barrier of the plurality of reflective barriers.

In this way, the plurality of reflective barriers and/or the at least one further reflective barrier may
be slid in a portion of the light shielding structure. To that end, the base surface of the plurality of
reflective barriers and/or of the at least one further reflective barrier may be provided with one or
more protrusions, €.g. one or more pins and/or ribs, which fit in the one or more notches or
channels and/or in the at least one elongated carrier slat. Alternatively, one or more protrusions,
such as pins or ribs, may be provided to the connecting means, said one or more protrusions being
configured for cooperating with complementary features of the plurality of reflective barriers
and/or of the at least one further reflective barrier, in order to secure the plurality of reflective

barriers and/or the at least one further reflective barrier to the connecting means.
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In another exemplary embodiment, one or more recesses, such as one or more holes and/or
notches, may be arranged in the light shielding structure, into which the plurality of reflective
barriers and/or the at least one further reflective barrier may be clipped. To that end, the base
surface of the plurality of reflective barriers and/or of the at least one further reflective barrier may
be provided with one or more protrusions, e.g. one or more pins and/or ribs, which fit in the one or
more recesses. For example, the one or more notches may have a V-shape or a U-shape, and the
one or more protrusions may have a triangular or a circular shape which respectively {fits in the V-
shape or in the U-shape of the one or more notches. The one or more recesses may be provided to
the connecting means or to the lens plate. In addition or alternatively, one or more protrusions,
such as pins or ribs, may be provided to the connecting means or to the lens plate, said one or more
protrusions being configured for cooperating with complementary features of the plurality of
reflective barriers and/or of the at least one further reflective barrier in order to secure the plurality

of reflective barriers to the connecting means.

In another exemplary embodiment, the plurality of reflective barriers and the connecting means are
integrally formed. Additionally or alternatively, the at least one further reflective barrier and the
connecting means may be integrally formed. Additionally or alternatively, the lens plate and the

connecting means may be integrally formed.

In this way, the design and the manufacture of the light shielding structure are facilitated,
especially when the light shielding structure is molded. The rigidity and mechanical resistance of
the entire structure are also improved. Moreover, the mounting of the light shielding structure on

the lens plate is facilitated.

In an exemplary embodiment, the height of the plurality of reflective barriers is substantially larger

than a height of the connecting means.

Indeed, as the aim of the connecting means is to connect the plurality of reflective barriers, it does
not require a minimal height, unlike the plurality of reflective barriers which have to reflect light
rays having a large incident angle. Therefore, the height of the plurality of reflective barriers may

be substantially larger than the height of the connecting means.

In an exemplary embodiment, the height of the at least one further reflective barrier is substantially

larger than a height of the connecting means.
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In an exemplary embodiment, the height of the plurality of reflective barriers and/or of the at least
one further reflective barrier is between 30% and 150% of a height of the plurality of lenses,
preferably between 60% and 120%, most preferably between 70% and 110%. In another
exemplary embodiment, the height of the plurality of reflective barriers and/or of the at least one
further reflective barrier may be larger than a height of the plurality of lenses, preferably larger
than 110% of said height. The height of the lens corresponds to the distance between a plane
including the upper surface of the flat portion and the highest point of a lens. Preferably, the
distance between two adjacent light sources is smaller than 60 mm, more preferably smaller than
50 mm, most preferably smaller than 40 mm. Typically the distance between two adjacent light
sources will be larger than 20 mm. Preferably, the height of the plurality of reflective barriers
and/or of the at least one further reflective barrier is smaller than 10 mm, more preferably smaller

than 8 mm, most preferably smaller than 7 mm, or even smaller than 6 mm.

This range of heights enables the plurality of reflective barriers to efficiently cut off or reflect light
rays having a large incident angle, thereby enabling to efficiently adapt the G/G* classification of
the light emitting device.

In an exemplary embodiment, the height of the plurality of reflective barriers is substantially larger
than a width of the base surface. Additionally or alternatively, the height of the at least one further
reflective barrier is substantially larger than a width of the base surface of said at least one further

reflective barrier.

In an exemplary embodiment, a material of the light shielding structure comprises plastic,
preferably a plastic with good reflective properties, e.g. a white plastic. Preferably, the plastic used
for manufacturing the light shielding structure is a white and opaque plastic, but plastic of a
different color and/or partially translucent plastic may be envisaged. The light shielding structure
may also comprise other materials than plastic. The light shielding structure is optionally covered

with reflective painting or with a reflective coating.

Plastic is a light, cheap, and easy to mold material. It also offers rigidity and mechanical resistance

to the light shielding structure.

In a preferred embodiment, the light shielding structure is mounted on the lens plate by means of
releasable fastening elements. In another embodiment, the light shielding structure and the lens
plate may be formed in one piece. For example, the light shielding structure may be formed by

overmoulding.
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A further reduction of the light intensities at large angles can be realized by providing additional
reflective barriers to the lens plate. Alternatively, it is possible to vary the height of one or more
reflective barriers, or to vary the number and/or the height and/or the shape of the reflective

barriers in order to adapt the light intensities of the light emitting device at large angles.

In an exemplary embodiment, the releasable fastening elements comprise any one or more than the

following elements: screws, locks, clamps, clips, or a combination thereof.

In an exemplary embodiment, the releasable fastening elements are located at intersections of the

plurality of reflective barriers with the connecting means.

In an exemplary embodiment, the connecting means is provided with holes, and the releasable
fastening elements are located into said holes. Optionally, the lens plate is provided with holes for

fixation to the carrier. The carrier may comprise a printed circuit board (PCB).

In this manner, the rigidity and the respective functionalities of both the reflective barriers and the

connecting means are not altered significantly by the presence of the releasable fastening elements.

In a possible embodiment, one or more recesses, such as one or more holes and/or channels, may
be arranged in the lens plate, into which the light shielding structure may be clipped or slid. To that
end, the base surface of the light shielding structure may be provided with one or more protrusions,
e.g. one or more pins and/or ribs, which fit in the one or more recesses. In addition or alternatively,
one or more protrusions, such as pins or ribs, may be provided to the lens plate, said one or more
protrusions being configured for cooperating with complementary features of the light shielding

structure in order to secure the light shielding structure to the lens plate.

In yet another exemplary embodiment, the light shielding structure is integrally formed with the

lens plate.

In a preferred embodiment, the lens plate is disposed on the carrier by screwing, locking, clamping,

clipping, gluing, or a combination thereof.

Screwing, locking, clamping, clipping, and the like correspond to releasable fastening means,

thereby enabling the maintenance or the replacement of the lens plate and/or of the carrier.
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It is noted that the same fastening means may fasten the light shielding structure to the lens plate
and the lens plate to the carrier, e.g2. a screw passing through the light shielding structure and

through the lens plate and being screwed in the carrier.

In a preferred embodiment, the plurality of light sources comprises light emitting diodes (LEDs).

LEDs have numerous advantages such as long service life, small volume, high shock resistance,

low heat output, and low power consumption.

In an exemplary embodiment, the plurality of lenses comprises free-form lenses.

The term "free-form" typically refers to non-rotational symmetric lenses.

According to a second aspect of the invention, there is provided a light shielding structure for use
in a light emitting device according to the first aspect of the invention, said light shielding structure
comprising a plurality of reflective barriers, each comprising a base surface, a top edge at a height
above said base surface, and a first reflective sloping surface connecting the base surface and the
top edge. The first reflective sloping surface is configured for reflecting light rays emitted at a first
incident angle with respect to an axis substantially perpendicular to the base surface comprised
between a first predetermined angle and 90°, with a first reflection angle with respect to said axis

smaller than 60°.

Preferred features of the light shielding structure disclosed above in connection with the light

emitting device may also be used in embodiments of the light shielding structure of the invention.

BRIEF DESCRIPTION OF THE FIGURES

This and other aspects of the present invention will now be described in more detail, with reference
to the appended drawings showing a currently preferred embodiment of the invention. Like

numbers refer to like features throughout the drawings.

Figures 1A-1C respectively show a perspective view of an exemplary embodiment of a light
emitting device, an enlarged perspective view thereof, and an enlarged longitudinal view thereof;

Figures 2A-2C respectively show a perspective view of an exemplary embodiment of a light
shielding module for use in a light emitting device, a longitudinal view thereof, and a top view

thereof;



10

15

20

25

30

35

WO 2020/058282 PCT/EP2019/074894
14

Figures 3A-3H schematically illustrate eight exemplary embodiments corresponding to eight
exemplary shapes of a reflective sloping surface of a light shielding structure for use in a light
emitting device;

Figure 4 illustrates a polar diagram of the light distribution according to different embodiments of
a light shielding structure for use in a light emitting device;

Figure 5 illustrates schematically the incident and reflected light rays in another exemplary
embodiment;

Figure 6 shows an enlarged perspective view of another exemplary embodiment of a light emitting
device;

Figure 7 shows a perspective view of another exemplary embodiment of a light shielding structure
for use in a light emitting device;

Figure 8 shows a perspective view of yet another exemplary embodiment of a light shielding
structure for use in a light emitting device;

Figures 9A-9D respectively show a perspective view of four exemplary embodiments of a light
emitting device; and

Figure 10 illustrates a polar diagram of the light distribution according to different embodiments of

a light shielding structure for use in a light emitting device.

DESCRIPTION OF EMBODIMENTS

Figures 1A-1C respectively show a perspective view of an exemplary embodiment of a light

emitting device, an enlarged perspective view thereof, and an enlarged longitudinal view thereof.

As illustrated in the embodiments of Figures 1A-1C, the light emitting device 1 comprises a carrier
10, a plurality of light sources disposed on the carrier 10, a lens plate 100 disposed on the carrier
10, and a light shielding structure 200 mounted on said lens plate 100. The lens plate 100
comprises a flat portion 110 and a plurality of lenses 120 covering the plurality of light sources
(not shown, but located underneath lenses 120 in a way known to a person skilled in the art). The
light shielding structure 200 comprises a plurality of reflective barriers 210, each comprising a
base surface 211 disposed on said flat portion 110, a top edge 212 at a height H above said base
surface 211, and a first reflective sloping surface 213a connecting the base surface 211 and the top
edge 212 and facing one or more associated lenses of said plurality of lenses 120. The plurality of
lenses 120 may be non-rotational symmetric lenses 120 comprising a symmetry plane Pl
substantially perpendicular to the flat portion 110, and substantially parallel to the top edge 212 of
the plurality of reflective barriers 210. Also an edge of the base surface 211 of the plurality of
reflective barriers 210 may be substantially parallel to said symmetry plane Pl. The lens plate 100
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may be disposed on the carrier 10 by screwing, locking, clamping, clipping, or a combination
thereof. The plurality of light sources may comprise light emitting diodes (LEDs). The height H of
the plurality of reflective barriers 210 may be between 30% and 150% of a height H’ of the
plurality of lenses 120, preferably between 60% and 120%, most preferably between 70% and
110%. In another exemplary embodiment, the height H of the plurality of reflective barriers 210
may be larger than a height H*’ of the plurality of lenses 120, preferably larger than 110% of said
height H*’. The height H” of a lens 120 corresponds to the distance between a plane including the
upper surface 111 of the flat portion 110 and the highest point of a lens 120. Preferably, the
distance DI between two adjacent light sources is smaller than 60 mm, more preferably smaller
than 50 mm, most preferably smaller than 40 mm. Typically the distance between two adjacent
light sources will be larger than 20 mm. Preferably, the height of the plurality of reflective barriers
is smaller than 10 mm, more preferably smaller than 8 mm, most preferably smaller than 7 mm, or

even smaller than 6 mm.

As illustrated in the embodiment of Figure 1C, said first reflective sloping surface 213a is
configured for reflecting light rays emitted through one or more associated first lenses of said
plurality of lenses 120 having a first incident angle al with respect to an axis A; A’, A”
substantially perpendicular to the base surface 211 comprised between a first predetermined angle
apl and 90°, with a reflection angle B1 with respect to axis A; A’, A’ smaller than 60°. In other
words:
Vv al € [apl, 90°]: B1 < 60°.

It is noted that Figure 1C is a simplified schematic drawing, and that the direction of the light ray
has been simplified in the sense that the refraction by the lens 120 is not drawn. The first incident
angle al is the angle of a light ray between the lens 120 and the reflective barrier 210, i.e. a
direction of a light ray after it has exited the lens 120. The first predetermined angle apl may be
comprised between 60° and 85°, preferably between 70° and 80°. The reflection angle 1 may be
comprised between 0° and 50°, preferably between 0° and 45°. At least one reflective barrier of the
plurality of reflective barriers 210 may further comprise a second reflective sloping surface 213b
opposite the first reflective sloping surface 213a. The second reflective sloping surface 213b may
be configured for reflecting light rays emitted through one or more associated second lenses of said
plurality of lenses 120 adjacent to the one ore more first lenses associated with the first reflective
sloping surface 213a, having a second incident angle o2 with respect to an axis A; A’, A”
substantially perpendicular to the base surface 211 comprised between a second predetermined
angle ap2 and 90°, with a second reflection angle B2 with respect to said axis A; A’, A’ smaller
than 60°. In other words:

YV o2 € [ap2, 90°]: B2 < 60°.
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The second predetermined angle ap2 may be comprised between 60° and 85°, preferably between
70° and 80°. The second reflection angle B2 may be comprised between 0° and 50°, preferably
between 0° and 45°.

The above-mentioned axis may be a first axis A intersecting said one or more associated first
lenses of said plurality of lenses 120 substantially perpendicular to the base surface 211. As
illustrated on the left side of Figure 1C, the first axis A may correspond to the optical axis A of
said one or more associated first lenses. The first incident angle a1 with respect to said first axis A
may be between the first predetermined angle apl and 90°. A second axis A’ may be parallel to
said first axis A and may intersect the first reflective sloping surface 213a at the reflection point of
an incident light ray emitted through said one or more associated first lenses at the first incident
angle al, as illustrated in Figure 1C. The first reflection angle B1 with respect to said second axis
A’ may be smaller than 60°. Reflected light rays having said first reflection angle 1 may intersect

said first axis A, as illustrated in Figure 1C.

Similarly, the above-mentioned axis may be a third axis A intersecting said one or more associated
second lenses of said plurality of lenses 120 substantially perpendicular to the base surface 211. As
illustrated on the right side of Figure 1C, the third axis A may correspond to the optical axis A of
said one or more associated second lenses. The second incident angle a2 with respect to said third
axis A may be between the second predetermined angle ap2 and 90°. A fourth axis A’" may be
parallel to said third axis A and may intersect the second reflective sloping surface 213b at the
reflection point of an incident light ray emitted through said one or more associated second lenses
at the second incident angle a2. The second reflection angle B2 with respect to said fourth axis A
may be smaller than 60°. Reflected light rays having said second reflection angle 2 may intersect

said third axis A, as illustrated in Figure 1C.

As illustrated in the embodiment of Figure 1A, the light emitting device 1 comprises 24 light
sources disposed on the carrier 10. Accordingly, the lens plate 100 comprises 24 lenses 120, each
lens covering one light source. It is noted that instead of providing one lens plate 100 with twenty
four lenses, it is also possible to provide a plurality of lens plates with less lenses, e.g. six lens
plates with each four lenses. Each light source may comprise several LEDs. The 24 lenses 120 are
aligned into 6 rows R and 4 columns C (6 x 4) to form a two-dimensional array of lenses 120.
However, it should be clear for the skilled person that the number of light sources and/or the
number of lenses may vary in other embodiments. It should also be clear for the skilled person that
other arrangements of lenses may be envisaged in other embodiments. In a first exemplary

embodiment, the lens plate may comprise 4 lenses 120 aligned into 2 rows R and 2 columns C (2 x
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2). In a second exemplary embodiment, the lens plate may comprise 6 lenses 120 aligned into 2
rows R and 3 columns C (2 x 3), or 3 rows R and 2 columns C (3 x 2). In yet a third exemplary
embodiment, the lens plate may comprise 9 lenses 120 aligned into 3 rows R and 3 columns C (3 x
3). Many other embodiments may be envisaged, such as (2 x 4), (3 x 4) arrangements of lenses,

etc. In yet other embodiments, the lens plate may comprise more than 24 lenses.

As illustrated in the embodiment of Figure 1A, the light shielding structure 200 comprises three
light shielding modules 200a, 200b, 200c. Each light shielding module 200a, 200b, 200c comprises
ten interconnected reflective barriers 210. Among these ten reflective barriers, six reflective
barriers further comprise a second reflective sloping surface 213b opposite the first reflective
sloping surface 213a. The four remaining reflective barriers 210 only comprise a first reflective
sloping surface 213a, and are located at opposite ends of the flat portion 110 of the lens plate 100.
However, it should be clear for the skilled person that the number of reflective barriers 210 of a
light shielding module 200a, 200b, 200c, and the number of light shielding modules 200a, 200b,
200c may vary in other embodiments. In a first exemplary embodiment, only one reflective barrier
210 may be present, resulting in a first glare reduction compared to a situation wherein the light
emitting device 1 does not comprise any light shielding structure 200. In a second exemplary
embodiment, one light shielding module may be present, resulting in a further glare reduction. In a
third exemplary embodiment, two light shielding modules may be present, resulting in an even
further glare reduction. In the embodiment illustrated in Figure 1A, three light shielding modules
are present, resulting in a highest glare reduction. Note that the above-mentioned different glare
reductions may correspond to different G/G* classifications. In non-illustrated embodiments
wherein the light shielding structure 200 comprises three light shielding modules 200a, 200b, 200c,
the reflective barriers 210 belonging to the central light shielding module 200b may be
substantially higher (lower) than the reflective barriers 210 belonging to the two peripheral light
shielding modules 200a, 200c. Optionally, the reflective barriers 210 within a light shielding
module 200a, 200b, 200c may have different heights. For example, reflective barriers 210 of a
given light shielding module 200a, 200b, 200c facing associated lenses 120 located in a central
portion of the lens plate 100 may be higher or lower than the reflective barriers 210 of said light
shielding module 200a, 200b, 200c facing associated lenses 120 located in a peripheral portion of
the lens plate 100. More generally, the reflective barriers 210 facing associated lenses 120 located
in a central portion of the lens plate 100 may be substantially higher (lower) than the reflective
barriers 210 facing associated lenses 120 located in a peripheral portion of the lens plate 100.

In the embodiment of Figure 1A, 18 of the 30 reflective barriers 210 are disposed between adjacent
columns C of lenses 120; 6 reflective barriers between the first column and the second column, 6

reflective barriers between the second column and the third column, and 6 reflective barriers
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between the third column and the fourth column. The first reflective sloping surface 213a and the
second reflective sloping surface 213b of 18 of the 30 reflective barriers 210 may be symmetric
with respect to a plane P substantially perpendicular to the flat portion 110 and at equal distance
from the one ore more first lenses and the one or more second lenses. In other embodiments, these
reflective barriers may be asymmetric with respect to said plane P. In other embodiments, at least
one of the 30 reflective barriers 210 may be disposed between two adjacent columns C. More
generally, in exemplary embodiments reflective barriers 210 may be provided between some pairs
of adjacent columns C, or between all pairs. Moreover, the reflective barriers 210 may be provided

along an entire column C, or along only a portion of a column C.

As illustrated in the embodiment of Figure 1A, the 24 lenses 120 are 24 non-rotational symmetric
lenses 120 comprising a symmetry plane Pl substantially perpendicular to the flat portion 110, and
substantially parallel to the top edge 212 of the 30 reflective barriers 210. Also an edge of the base
surface 211 of the 30 reflective barriers 210 is substantially parallel to said symmetry plane Pl. An
edge of the base surface 211 delimiting the second reflective sloping surface 213b of 18 of the 30
reflective barriers 210 is substantially parallel to said symmetry plane Pl. However, it should be
clear for the skilled person that in other embodiments at least one lens may be a rotation-symmetric
lens, such as a hemispherical lens or an ellipsoidal lens having a major symmetry plane and a
minor symmetry plane. In another embodiment, at least one lens may have no symmetry. In yet

another embodiment at least one lens may be a free-form lens.

In the embodiment of Figure 1A, the 4 columns C are formed along the symmetry plane Pl. The
first reflective sloping surface 213a of the 30 reflective barriers 210 is facing one associated lens of
the 24 lenses 120 belonging to one column of said 4 columns C. The second reflective sloping
surface 213b of 18 of the 30 reflective barriers 210 is facing one associated lens of the 24 lenses
120 belonging to the first column or to the fourth column. However, it should be clear for the
skilled person that in other embodiments the first reflective sloping surface 213a of the at least one
reflective barrier of the plurality of reflective barriers 210 may be facing one or more associated
lenses of the plurality of lenses 120 belonging to one column of said plurality of columns C. It
should be also clear for the skilled person that in other embodiments the second reflective sloping
surface 213b of the at least one reflective barrier of the plurality of reflective barriers 210 may be
facing one or more associated lenses of the plurality of lenses 120 belonging to a column which is

adjacent to said column.

As illustrated in the embodiment of Figure 1A, each light shielding module 200a, 200b, 200C

further comprises a connecting means 220, preferably disposed on said flat portion 110, between
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two adjacent rows of the 6 rows R. The connecting means 220 is composed of four connecting
portions 221, each connecting portion 211 being configured to connect two reflective barriers 210
arranged at one side of two associated lenses to two other reflective barriers 210 arranged at the
other side of said two associated lenses. However, it should be clear for the skilled person that in
other embodiments the connecting means 220 may be composed of more or less than four
connecting portions 221, depending on the amount of reflective barriers 210 comprised in the light
shielding module 200. More generally, a light shielding structure may comprise any number of
light shielding modules, and each light shielding module may comprises any number of

interconnected reflective barriers.

Figure 6 shows an enlarged perspective view of another exemplary embodiment of a light emitting

device.

In the embodiment illustrated in Figure 6, the light emitting device 1 comprises a carrier 10, a
plurality of light sources (not shown) disposed on the carrier 10, a lens plate 100 disposed on the
carrier 10, and a light shielding structure 200 mounted on said lens plate 100. The lens plate 100
comprises a flat portion 110 and a plurality of lenses 120 covering the plurality of light sources. As
in Figures 1A-1C, the plurality of lenses 120 may be non-rotational symmetric lenses comprising a
symmetry plane Pl. The light shielding structure 200 comprises the same features as described in
Figures 1A-1C. Alternatively or additionally to lenses 120, the lens plate 100 may comprise other
optical elements, such as reflectors, backlights, prisms, collimators, diffusors, and the like. As
illustrated in Figure 6, the lens plate 100 further comprises a plurality of backlight elements 130. A
backlight element of the plurality of backlight elements 130 is associated with each lens of the
plurality of lenses 120, and is arranged substantially perpendicular to the symmetry plane Pl. In
other embodiments, backlight elements 130 may be associated with only a subset of the plurality of
lenses 120. Those one or more other optical elements, such as backlight elements 130, may be
formed integrally with the lens plate. In other embodiments, those one or more other optical
elements may be formed integrally with the light shielding structure, and/or mounted on the lens
plate and/or on the light shielding structure via releasable fastening elements. Optionally, the lens
plate 100 is provided with holes for fixation to the carrier 10. The carrier 10 may comprise a

printed circuit board (PCB).

As shown in Figure 1C, a lens 120 of the plurality of lenses 120 may comprise a lens portion
having an outer surface and an inner surface facing the associated light source. The outer surface

may be a convex surface and the inner surface may be a concave or planar surface. In other non-
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illustrated variants, a lens may comprise multiple lens portions adjoined in a discontinuous manner,

wherein each lens portion may have a convex outer surface and a concave inner surface.

Figures 2A-2C respectively show a perspective view of an exemplary embodiment of a light
shielding module for use in a light emitting device, a longitudinal view thereof, and a top view

thereof.

As illustrated in the embodiments of Figures 2A-2C, the light shielding module 200a for use in a
light emitting device (not shown) comprises a plurality of reflective barriers 210, each comprising
a base surface 211, a top edge 212 at a height H above said base surface 211, and a first reflective
sloping surface 213a connecting the base surface 211 and the top edge 212 and facing one or more
associated lenses of said plurality of lenses (not shown). Said first reflective sloping surface 213a is
configured for reflecting light rays emitted through one or more associated first lenses of said
plurality of lenses having a first incident angle with respect to an axis (not shown, see Figure 1C)
substantially perpendicular to the base surface 211 comprised between a first predetermined angle
and 90°, with a first reflection angle with respect to said axis smaller than 60°. The first
predetermined angle may be comprised between 60° and 85°, preferably between 70° and 80°. The
first reflection angle may be comprised between 0° and 50°, preferably between 0° and 45°. At
least one reflective barrier of the plurality of reflective barriers 210 may further comprise a second
reflective sloping surface 213b opposite the first reflective sloping surface 213a. The second
reflective sloping surface 213b may be configured for reflecting light rays emitted through one or
more associated second lenses of said plurality of lenses (not shown) adjacent to the one ore more
first lenses associated with the first reflective sloping surface 213a, having a second incident angle
with respect to an axis (not shown, see Figure 1C) substantially perpendicular to the base surface
211 comprised between a second predetermined angle and 90°, with a second reflection angle with
respect to said axis smaller than 60°. The second predetermined angle may be comprised between
60° and 85°, preferably between 70° and 80°. The second reflection angle may be comprised
between 0° and 50°, preferably between 0° and 45°.

In the embodiments illustrated in Figures 2A and 2C, the light shielding module 200a comprises 10
reflective barriers 210. However, it should be clear for the skilled person that the number of
reflective barriers 210 may vary in other embodiments. Among these 10 reflective barriers, 6
reflective barriers further comprise a second reflective sloping surface 213b opposite the first
reflective sloping surface 213a. The first reflective sloping surface 213a and the second reflective

sloping surface 213b of 6 of the 10 reflective barriers 210 may be symmetric with respect to a
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plane P. In other embodiments, these reflective surfaces 213a, 213b may be asymmetric with

respect to said plane P.

As illustrated in the embodiments of Figures 2A-2C, the light shielding module 200a further
comprises a connecting means 220. The connecting means 220 is composed of 4 connecting
portions 221, each connecting portion being configured to connect two reflective barriers 210 to
two adjacent reflective barriers 210. However, it should be clear for the skilled person that in other
embodiments the connecting means 220 may be composed of more or less than 4 connecting
portions 221, depending on the amount of reflective barriers 210 comprised in the light shielding

module 200a.

The material of the light shielding structure 200 may comprise plastic. Preferably, the plastic used
for manufacturing the light shielding structure 200 is a white and opaque plastic, but plastic of a
different color and/or partially translucent plastic may be envisaged. The light shielding structure
200 may also comprise other materials than plastic. The light shielding structure 200 may be
covered with white painting or with painting of a different color, or with a reflective coating. In an
embodiment, a surface roughness of the first reflective sloping surface 213a may correspond to any
one of a coarse surface finish, a polished surface finish, or a combination thereof. The surface
roughness may be the same for the first reflective sloping surface 213a of each reflective barrier
210, or may be different from one reflective barrier 210 to another. Similarly, a surface roughness
of the second reflective sloping surface 213b may correspond to any one of a coarse surface finish,
a polished surface finish, or a combination thereof. The surface roughness may be the same for the
second reflective sloping surface 213b of each reflective barrier 210, or may be different from one
reflective barrier 210 to another. In different embodiments, the first reflective sloping surface 213a

and the second reflective sloping surface 213b may present a different surface roughness.

Figure 5 illustrates schematically the incident and reflected light rays in another exemplary

embodiment.

In the embodiment illustrated in Figure 5, the first reflective sloping surface 213a is configured to
reflect an incident light ray R1 exiting a lens 120 arranged over a light source 300, as a light beam
with multiple reflected light rays R2, R2’, etc. The main reflection direction of the reflected light
rays R2, R2’, etc., defined as the direction of highest intensity, is represented by the light ray Rt in
Figure 5. The light ray R1 has a first incident angle a1 with respect to an axis A, A’ substantially
perpendicular to the flat portion 110 of the lens plate 100. The first reflective sloping surface 213a

is configured such that for angles a1 between a first predetermined angle and 90°, the light ray Rt
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has a reflection angle B1 with respect to said axis A, A’ smaller than 60°. The first predetermined

angle, and the other angles may have the same values as defined above.

In the embodiments illustrated in Figures 2A-2C, the plurality of reflective barriers 210 and the
connecting means 220 are integrally formed. In other embodiments, the plurality of reflective
barriers 210 may be formed in one ore more first pieces, and the connecting means 220 may be
formed in one ore more second pieces independently from the one ore more first pieces. The light
shielding structure 200 may be mounted on the lens plate (not shown) by means of releasable
fastening elements. Said releasable fastening elements may comprise any one or more than the
following elements: screws, locks, clamps, clips, or a combination thereof. For example, screws
may extend through holes in the light shielding structure 200 and through corresponding holes in
the lens plate 100. The releasable fastening elements may be located at intersections I of the
plurality of reflective barriers 210 with the connecting means 220. For example, the holes and
associated screws may be provided at the intersections I of the plurality of reflective barriers 210
with the connecting means 220. It should be noted that the height H of the plurality of reflective
barriers 210 may be substantially larger than a height H’ of the connecting means 220. In another
embodiment, a hole or channel may be arranged in the lens plate, into which the light shielding
structure 200 may be clipped or slid. In yet another embodiment, the light shielding structure 200
may be integrally formed with the lens plate.

Figures 3A-3H schematically illustrate eight exemplary embodiments corresponding to eight
exemplary shapes of a reflective sloping surface of a light shielding structure for use in a light

emitting device.

As illustrated in the embodiments of Figures 3A-3H, the first reflective sloping surface 213a may
comprise any one of a concave surface, a convex surface, a flat surface, or a combination thereof.
Similarly, the second reflective sloping surface 213b may comprise any one of a concave surface, a
convex surface, a flat surface, or a combination thereof. The surfaces comprised in the first
reflective sloping surface 213a and in the second reflective sloping surface 213b are configured for
reflecting light rays emitted through one or more associated first lenses of said plurality of lenses
having an incident angle with respect to an axis substantially perpendicular to the lens plate/base
surface comprised between a first or second predetermined angle and 90°, with a first or second
reflection angle with respect to said axis smaller than 60°. The first or second predetermined angle
may be comprised between 60° and 85°, preferably between 70° and 80°. The first or second

reflection angle may be comprised between 0° and 50°, preferably between 0° and 45°.
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Figures 3A-3C respectively display a first reflective sloping surface 213a and a second reflective
sloping surface 213b having a concave surface, a convex surface, and a flat surface. The flat
surface may be inclined, i.e., substantially not perpendicular to the flat portion of the lens plate (not
shown), in order to avoid reflecting backward incident light ray having a large incident angle with

a reflection angle substantially equal to the incident angle.

Figures 3D-3F respectively display a first reflective sloping surface 213a having a concave surface,
a convex surface, and a flat surface, and a second reflective sloping surface 213b having a convex

surface, a flat surface, and a concave surface. Similarly, the flat surface may be inclined.

Figure 3G displays a first reflective sloping surface 213a having a convex surface, and a second
reflective sloping surface 213b having a convex surface. The height of the reflective barrier is
substantially larger than a width of the base surface 211. In the embodiment of Figure 3G, the
height of the reflective barrier may be larger than a height of a lens, preferably larger than 110% of
said height. Preferably, the height of the reflective barrier is smaller than 10 mm, more preferably
smaller than 8 mm, most preferably smaller than 7 mm, or even smaller than 6 mm. In other
embodiments wherein the height of the reflective barrier is substantially larger than a width of the
base surface, the first reflective sloping surface 213a and the second reflective sloping 213b
surface may each comprise two flat surfaces, as illustrated in Figure 3H. The two flat surfaces may
be inclined. The two flat surfaces may be at an angle with respect to each other. In other words, the
two flat surfaces may define a discontinuous flat surface having a straight line connecting the two
flat surfaces. The first or second reflection angle is smaller than 60°, and may be comprised

between 0° and 50°, preferably between 0° and 45°.

It should be clear for the skilled person that embodiments illustrating other combinations of
surfaces comprised in the first reflective sloping surface 213a and in the second reflective sloping
surface 213b may be envisaged. In an exemplary embodiment, the first reflective sloping surface
213a and/or the second reflective sloping surface 213b may comprise a combination of a concave
surface and a convex surface, or a combination of a convex surface and a flat surface, or a

combination of a flat surface and a concave surface.

The first reflective sloping surface 213a and/or the second reflective sloping surface 213b may be
covered with white painting or with painting of a different color, or with a reflective coating. In an
embodiment, a surface roughness of the first reflective sloping surface 213a may correspond to any

one of a coarse surface finish, a polished surface finish, or a combination thereof. Similarly, a
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surface roughness of the second reflective sloping surface 213b may correspond to any one of a

coarse surface finish, a polished surface finish, or a combination thereof.

Figure 4 illustrates a polar diagram of the light distribution according to different embodiments of

a light shielding structure for use in a light emitting device.

Four embodiments of light distribution are considered in relation with Figure 4, wherein the
number of reflective barriers 210 comprised in the light shielding structure 200 varies from one
embodiment to another. In the first embodiment, no reflective barrier 210 is present. In the second
embodiment, 10 reflective barriers 210 are present. In the third embodiment, 20 reflective barriers
210 are present. In the fourth embodiment, which corresponds to the embodiment illustrated in

Figure 1A, 30 reflective barriers 210 are present.

The resulting change in light distribution from one embodiment to another is illustrated in Figure 4.
On the polar diagram, D1, D2, D3, and D4 respectively show the light distribution at 90°-270°, i.e.,
in the symmetry plane Pl of Figures 1A-1B in the first embodiment, the second embodiment, the
third embodiment, and the fourth embodiment. D1°, D2’, D3’, and D4’ respectively show the light
distribution at 0°-180°, i.e., in a plane perpendicular to the lens plate 100 and to the symmetry
plane Pl of Figures 1A-1B in the first embodiment, the second embodiment, the third embodiment,

and the fourth embodiment.

It can be clearly seen that the shape of the light beam is changed from one embodiment to another.
The directions E1, E2, E3, and E4 respectively correspond to a maximum of the light distribution
at 90°-270° in the first embodiment, the second embodiment, the third embodiment, and the fourth
embodiment. The directions E1°, E2’, E3’, and E4’ respectively correspond to a maximum of the
light distribution at 0°-180° in the first embodiment, the second embodiment, the third
embodiment, and the fourth embodiment. In both 90°-270° and 0°-180° light distribution cases, it
is observed that the maximal light intensity decreases from the first embodiment to the fourth
embodiment. It is also observed that the angle corresponding to said maximum also decreases from
the first embodiment to the fourth embodiment. Finally, it is observed that the light intensity at
large angles that may correspond to glaring angles also decreases from the first embodiment to the

fourth embodiment.

Hence, by varying the number of reflective barriers 210 comprised in the light shielding structure
200 as illustrated in Figure 4, the shape of the light beam can be changed and adapted in function

of the G/G* classification that needs to be obtained. For example, the first embodiment may
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correspond to a G3/G*3 classification, whereas the second, third, and fourth embodiments may

correspond to a G4/G*4 classification.

Figure 7 shows a perspective view of another exemplary embodiment of a light shielding structure
for use in a light emitting device. Figure 8 shows a perspective view of yet another exemplary

embodiment of a light shielding structure for use in a light emitting device.

In the embodiments of Figures 7 and 8, the light shielding structure 200 for use in a light emitting
device (not shown) comprises a plurality of reflective barriers 210, each comprising a base surface
211, a top edge 212 at a height H above said base surface 211, and a first reflective sloping surface
213a connecting the base surface 211 and the top edge 212 and facing one or more associated
lenses of said plurality of lenses (not shown). Said first reflective sloping surface 213a is
configured for reflecting light rays emitted through one or more associated first lenses of said
plurality of lenses having a first incident angle with respect to an axis (not shown, see Figure 1C)
substantially perpendicular to the base surface 211 comprised between a first predetermined angle
and 90°, with a first reflection angle with respect to said axis smaller than 60°. The first
predetermined angle may be comprised between 60° and 85°, preferably between 70° and 80°. The
first reflection angle may be comprised between 0° and 50°, preferably between 0° and 45°. At
least one reflective barrier of the plurality of reflective barriers 210 may further comprise a second
reflective sloping surface 213b opposite the first reflective sloping surface 213a. The second
reflective sloping surface 213b may be configured for reflecting light rays emitted through one or
more associated second lenses of said plurality of lenses (not shown) adjacent to the one ore more
first lenses associated with the first reflective sloping surface 213a, having a second incident angle
with respect to an axis (not shown, see Figure 1C) substantially perpendicular to the base surface
211 comprised between a second predetermined angle and 90°, with a second reflection angle with
respect to said axis smaller than 60°. The second predetermined angle may be comprised between
60° and 85°, preferably between 70° and 80°. The second reflection angle may be comprised
between 0° and 50°, preferably between 0° and 45°.

In contrast to the embodiments of Figures 2A-2C, in the embodiments of Figures 7 and 8 the height
H of the plurality of reflective barriers 210 is substantially larger than a width W of the base
surface 211. In the embodiments of Figures 7 and 8, the height H of the plurality of reflective
barriers 210 may be larger than a height of the plurality of lenses (not shown), preferably larger
than 110% of said height. Preferably, the height H of the plurality of reflective barriers 210 is
smaller than 10 mm, more preferably smaller than 8§ mm, most preferably smaller than 7 mm, or

even smaller than 6 mm. In the embodiments of Figures 7 and 8, the first reflective sloping surface
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213a and the second reflective sloping surface 213b comprise a convex surface. In other
embodiments, the first reflective sloping surface 213a and the second reflective sloping surface

213b may comprise two flat surfaces. The two flat surfaces may be inclined.

In the embodiments of Figures 7 and 8, the light shielding structure 200 comprises 15 reflective
barriers 210. These 15 reflective barriers further comprise a second reflective sloping surface 213b
opposite the first reflective sloping surface 213a. The first reflective sloping surface 213a and the
second reflective sloping surface 213b of the 15 reflective barriers 210 are symmetric with respect
to a plane P. The light shielding structure 200 further comprises a connecting means 220. The
connecting means 220 is composed of 8 connecting portions 221, each connecting portion 221

being configured to connect 2 reflective barriers 210 to 2 adjacent reflective barriers 210.

In the embodiments of Figures 7 and 8, the plurality of reflective barriers 210 and the connecting
means 220 are integrally formed. In other embodiments, the plurality of reflective barriers 210 may
be formed in one ore more first pieces, and the connecting means 220 may be formed in one ore
more second pieces independently from the one ore more first pieces. The light shielding structure
200 may be mounted on the lens plate (not shown) by means of releasable fastening elements. Said
releasable fastening elements may comprise any one or more of the following elements: screws,
locks, clamps, clips, or a combination thereof. For example, screws may extend through holes in
the light shielding structure 200 and through corresponding holes in the lens plate 100. The
releasable fastening elements may be located at intersections I of the plurality of reflective barriers
210 with the connecting means 220. It should be noted that the height H of the plurality of
reflective barriers 210 may be substantially larger than a height H’ of the connecting means 220. In
another embodiment, a hole or channel may be arranged in the lens plate, into which the light
shielding structure may be clipped or slid. In yet another embodiment, the light shielding structure

may be integrally formed with the lens plate.

In the embodiment of Figure 8, the light shielding structure 200 comprises 5 further reflective
barriers 210° arranged at an angle with respect to the flat portion (not shown) and substantially
perpendicular to the 15 reflective barriers 210. In other embodiments, the further reflective barriers
210’ may be arranged substantially perpendicular to the flat portion. In yet other embodiments, the
further reflective barriers 210’ may be arranged at an angle with respect to the reflective barriers
210. More generally, a plurality of reflective barriers 210 and a plurality of further reflective
barriers 210’ arranged at an angle with respect to said plurality of reflective barriers 210 may form
a two-dimensional array of reflective barriers 210, 210’ that cooperates with the two-dimensional

array formed by the plurality of rows and columns of lenses. The two-dimensional array of
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reflective barriers 210, 210” may comprise at least two parallel reflective barriers 210 and at least
two parallel further reflective barriers 210’ arranged at an angle with respect to the at least two
parallel reflective barriers 210. A pattern created by said two-dimensional array of reflective
barriers 210, 210’may be composed of at least one square or rectangle if the at least two parallel
further reflective barriers 210° are arranged perpendicular to the at least two parallel reflective

barriers 210, or may be composed of at least one lozenge or parallelogram otherwise.

In the embodiment of Figure 8, the 5 further reflective barriers 210’ are disposed between two
adjacent rows R of lenses 120. The 5 further reflective barriers comprise a first reflective sloping
surface 213a’ and a second reflective sloping surface 213b’ opposite the first reflective sloping
surface 213a’. The first reflective sloping surface 213a’ and the second reflective sloping surface
213b’ of the 5 further reflective barriers 210" are two inclined flat surfaces. The first reflective
sloping surface 213a’ and the second reflective sloping surface 213b’ of the 5 further reflective

barriers 210’ are not symmetric with respect to a plane P’.

In the embodiment of Figure 8, the connecting means 220 comprises 5 elongated carrier slats 230,
each comprising an elongated channel 231 for receiving a further reflective barrier of the 5 further
reflective barrier 210°. Each of the 5 further reflective barriers 210" may be slid into a
corresponding elongated channel 231. To that end, the base surface 211" of the 5 further reflective
barriers 210" may be provided with one or more protrusions, e.g. one or more pins and/or ribs,
which fit in the associated elongated channel 231. In other embodiments, one or more protrusions,
such as pins or ribs, may be provided to the connecting means, said one or more protrusions being
configured for cooperating with complementary features of at least one further reflective barrier in

order to secure the at least one further reflective barrier to the connecting means.

In another non-illustrated embodiment, one or more recesses, such as one or more holes and/or
notches, may be arranged in the light shielding structure, into which the plurality of reflective
barriers may be clipped, or vice versa. To that end, the base surface of the plurality of reflective
barriers may be provided with one or more protrusions, e.g. one or more pins and/or ribs, which fit
in the one or more recesses. For example, the one or more notches may have a V-shape or a U-
shape, and the one or more protrusions may have a triangular or a circular shape which
respectively fits in the V-shape or in the U-shape of the one or more notches. The one or more
recesses may be provided to the connecting means. In addition or alternatively, one or more
protrusions, such as pins or ribs, may be provided to the connecting means, said one or more
protrusions being configured for cooperating with complementary features of the plurality of

reflective barriers in order to secure the plurality of reflective barriers to the connecting means.
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Figures 9A-9D respectively show a perspective view of four exemplary embodiments of a light

emitting device.

As illustrated in Figures 9A-9D, the shape and configuration of the plurality of reflective barriers
210 and of the connecting means 220 correspond to the embodiment of Figure 7. The number of
reflective barriers 210 comprised in the light shielding structure 200 varies from one embodiment
of Figures 9A-9D to another. In the first embodiment, illustrated in Figure 9A, no reflective barrier
210 is present. In the second embodiment, illustrated in Figure 9B, 5 reflective barriers 210 are
present. In the third embodiment, illustrated in Figure 9C, which corresponds to the embodiment
illustrated in Figure 7, 15 reflective barriers 210 are present. In the fourth embodiment, illustrated

in Figure 9D, 25 reflective barriers 210 are present.

Figure 10 illustrates a polar diagram of the light distribution according to different embodiments of

a light shielding structure for use in a light emitting device.

Four embodiments of light distribution are considered in relation with Figure 10, wherein the
number of reflective barriers 210 comprised in the light shielding structure 200 varies from one
embodiment to another. The first embodiment corresponds to the embodiment of Figure 9A. The
second embodiment corresponds to the embodiment of Figure 9B. The third embodiment
corresponds to the embodiment of Figure 9C. The fourth embodiment corresponds to the

embodiment of Figure 9D.

The resulting change in light distribution from one embodiment to another is illustrated in Figure
10. On the polar diagram, D1, D2, D3, and D4 respectively show the light distribution at 90°-270°,
i.e., in the symmetry plane Pl of Figures 1A-1B, in the first embodiment, the second embodiment,
the third embodiment, and the fourth embodiment. D1°, D2’, D3’, and D4’ respectively show the
light distribution at 0°-180°, i.e., in a plane perpendicular to the lens plate 100 and to the symmetry
plane Pl of Figures 1A-1B, in the first embodiment, the second embodiment, the third embodiment,

and the fourth embodiment.

It can be clearly seen that the shape of the light beam is changed from one embodiment to another.
The directions E1, E2, E3, and E4 respectively correspond to a maximum of the light distribution
at 90°-270° in the first embodiment, the second embodiment, the third embodiment, and the fourth
embodiment. The directions E1°, E2°, E3’, and E4’ respectively correspond to a maximum of the

light distribution at 0°-180° in the first embodiment, the second embodiment, the third
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embodiment, and the fourth embodiment. In the 0°-180° light distribution case, it is observed that
the maximal light intensity decreases from the first embodiment to the fourth embodiment. It is
also observed that the angle corresponding to said maximum also decreases from the first
embodiment to the fourth embodiment. Finally, it is observed that the light intensity at large angles
that may correspond to glaring angles also decreases from the first embodiment to the fourth
embodiment. In the 90°-270° light distribution case, it is observed that the maximal light intensity
is kept constant from the first embodiment to the fourth embodiment. It is also observed that the
angle corresponding to said maximum is also kept constant from the first embodiment to the fourth

embodiment.

Hence, by varying the number of reflective barriers 210 comprised in the light shielding structure
200 as illustrated in Figure 10, the shape of the light beam can be changed and adapted in function
of the G/G* classification that needs to be obtained. For example, the first embodiment may
correspond to a G3/G*3 classification, whereas the second, third, and fourth embodiments may

correspond to a G4/G*4 classification.

Whilst the principles of the invention have been set out above in connection with specific
embodiments, it is to be understood that this description is merely made by way of example and

not as a limitation of the scope of protection which is determined by the appended claims.
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CLAIMS

A light emitting device (1) comprising:

a carrier (10);

a plurality of light sources disposed on the carrier (10);

a lens plate (100) disposed on the carrier (10), comprising a flat portion (110) and a
plurality of lenses (120) covering the plurality of light sources; and

a light shielding structure (200) comprising a plurality of reflective barriers (210), each
comprising a base surface (211) disposed on said flat portion (110), a top edge (212) at a
height (H) above said base surface (211), and a first reflective sloping surface (213a)
connecting the base surface (211) and the top edge (212) and facing one or more associated
lenses of said plurality of lenses (120);

wherein said first reflective sloping surface (213a) is configured for reflecting light rays
emitted through one or more associated first lenses of said plurality of lenses (120) having
a first incident angle al with respect to an axis (A; A’, A’") substantially perpendicular to
the base surface (211) between a first predetermined angle opl and 90°, with a first

reflection angle 1 with respect to said axis (A; A’, A’’) smaller than 60°.

The light emitting device according to claim 1, wherein the first predetermined angle apl

is comprised between 60° and 85°, preferably between 70° and 80°.

The light emitting device according to claim 1 or 2, wherein the first reflection angle p1 is

comprised between 0° and 50°, preferably between 0° and 45°.

The light emitting device according to any one of the previous claims, wherein the first
reflective sloping surface (213a) comprises any one of a concave surface, a convex surface,
a flat surface, or a combination thereof; and/or wherein a surface roughness of the first
reflective sloping surface (213a) corresponds to any one of a coarse surface finish, a

polished surface finish, or a combination thereof.

The light emitting device according to any one of the previous claims, wherein the
plurality of lenses (120) is a plurality of non-rotation symmetric lenses (120) comprising a
symmetry plane (Pl) substantially perpendicular to the flat portion (110), and substantially
parallel to the top edge (212) of the plurality of reflective barriers (210).
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The light emitting device according to claim 5, wherein an edge of the base surface (211)
of the plurality of reflective barriers (210) is substantially parallel to said symmetry plane

(PD).

The light emitting device according to any one of the previous claims, wherein at least one
reflective barrier of the plurality of reflective barriers (210) further comprises a second
reflective sloping surface (213b) opposite the first reflective sloping surface (213a),
configured for reflecting light rays emitted through one or more associated second lenses
of said plurality of lenses (120) adjacent to the one ore more first lenses associated with the
first reflective sloping surface (213a), having a second incident angle a2 with respect to an
axis (A; A’, A”’) substantially perpendicular to the base surface (211) between a second
predetermined angle ap2 and 90°, with a second reflection angle B2 with respect to said

axis (A; A’, A’") smaller than 60°,

The light emitting device according to claims 6 and 7, wherein an edge of the base surface
(211) delimiting the second reflective sloping surface (213b) is substantially parallel to
said symmetry plane (Pl).

The light emitting device according to claim 7 or 8, wherein said second reflective sloping
surface (213b) comprises any one of a concave surface, a convex surface, a flat surface, or
a combination thereof; and/or wherein a surface roughness of the second reflective sloping
surface (213b) corresponds to any one of a coarse surface finish, a polished surface finish,

or a combination thereof.

The light emitting device according to any one of claims 7-9, wherein the first reflective
sloping surface (213a) and the second reflective sloping surface (213b) of the at least one
of the plurality of reflective barriers (210) are symmetric with respect to a plane (P)
substantially perpendicular to the flat portion (110), and preferably at equal distance from

the one or more first lenses and the one ore more second lenses.

The light emitting device according to any one of the previous claims, wherein the light
shielding structure (200) comprises at least one further reflective barrier (210°) arranged at
an angle with respect to the flat portion (110) and at an angle with respect to the plurality

of reflective barriers (210).
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14.

15.

16.

17.

18.

19.

32

The light emitting device according to any one of the previous claims, wherein the
plurality of lenses (120) is aligned into a plurality of rows (R) and a plurality of columns
(C) to form a two-dimensional array;

wherein at least one reflective barrier of the plurality of reflective barriers (210) is

disposed between two adjacent columns (C).

The light emitting device according to claims 11 and 12, wherein the at least one further

reflective barrier (210’) is disposed between two adjacent rows (R).

The light emitting device according to claims 5 and 12, wherein said plurality of columns

(C) is formed along the symmetry plane (P1).

The light emitting device according to claims 7 and 12, wherein the first reflective sloping
surface (213a) of the at least one reflective barrier of the plurality of reflective barriers
(210) is facing one or more associated lenses of the plurality of lenses (120) belonging to
one column of said plurality of columns (C); and wherein the second reflective sloping
surface (213b) of the at least one reflective barrier of the plurality of reflective barriers
(210) is facing one or more associated lenses of the plurality of lenses (120) belonging to a

column which is adjacent to said column.

The light emitting device according to any one of the previous claims, wherein the light
shielding structure (200) further comprises a connecting means (220) configured for

connecting the plurality of reflective barriers (210).

The light emitting device according to claims 12 and 16, wherein the connecting means

(220) is disposed between two adjacent rows of said plurality of rows (R).

The light emitting device according to claim 16 or 17, wherein the connecting means (220)
comprises one or more notches or channels into which the plurality of reflective barriers

(210) is received.

The light emitting device according to any one of claims 16-18 and claim 11, wherein the
connecting means (220) comprises at least one elongated carrier slat (230), said at least
one elongated carrier slat (230) comprising an elongated channel (231) configured for

receiving a reflective barrier of the at least one further reflective barrier (210°).
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27.
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The light emitting device according to claim 16 or 17, wherein the plurality of reflective

barriers (210) and the connecting means (220) are integrally formed.

The light emitting device according to any one of claims 16-20, wherein the height (I) of
the plurality of reflective barriers (210) is substantially larger than a height (H’) of the

connecting means (220).

The light emitting device according to any one of the previous claims, wherein the height
(H) of the plurality of reflective barriers (210) is between 30% and 150% of a height (H’’)
of the plurality of lenses (120).

The light emitting device according to any one of the previous claims, wherein the height
(H) of the plurality of reflective barriers (210) is larger than a height (H"*) of the plurality
of lenses (120).

The light emitting device according to any one of the previous claims, wherein the height
(H) of the plurality of reflective barriers (210) is larger than 110% of a height (H’’) of the
plurality of lenses (120).

The light emitting device according to any one of the previous claims, wherein the height
(H) of the plurality of reflective barriers (210) is substantially larger than a width (W) of
the base surface (211).

The light emitting device according to any one of the previous claims, wherein a material

of the light shielding structure (200) comprises plastic.

The light emitting device according to any one of the previous claims, wherein the light
shielding structure (200) is mounted on the lens plate (100) by means of releasable

fastening elements.

The light emitting device according to claim 27, wherein the releasable fastening elements
comprise any one or more than the following elements: screws, locks, clamps, clips, or a

combination thereof.
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31.

32.

33.

34.

35.

34

The light emitting device according to claim 27 or 28, wherein the releasable fastening
clements are located at intersections (I) of the plurality of reflective barriers (210) with the

connecting means (220).

The light emitting device according to any one of the previous claims, wherein the lens
plate (100) is disposed on the carrier (10) by screwing, locking, clamping, clipping, gluing,

or a combination thereof.

The light emitting device according to any one of the previous claims, wherein the

plurality of light sources comprise light emitting diodes (LED).

The light emitting device according to any one of the previous claims, wherein the

plurality of lenses (120) comprises free-form lenses.

The light emitting device according to any one of the previous claims, wherein the light

shielding structure is mounted on said lens plate (100).

The light emitting device according to any one of the claims 1-32, wherein the light
shielding structure and the lens plate are in one piece, wherein the light shielding structure

is preferably formed by overmoulding on the lens plate.

A light shielding structure (200) for use in a light emitting device according to any one of
the previous claims, said light shielding structure (200) comprising a plurality of reflective
barriers (210), each comprising a base surface (211), a top edge (212) at a height (H) above
said base surface (211), and a first reflective sloping surface (213a) connecting the base
surface (211) and the top edge (212);

wherein said first reflective sloping surface (213a) is configured for reflecting light rays
emitted at a first incident angle al with respect to an axis (A; A’, A’’) substantially
perpendicular to the base surface (211) between a first predetermined angle apl and 90°,

with a first reflection angle B1 with respect to said axis (A; A’, A”’) smaller than 60°.
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