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(57) Abréegée/Abstract:

An optical component comprises, In particular, a carrier plate (1) having a first main surface (2) and a second main surface (3)
facing away from the first main surface (2), and a first lens structure (4) on the first main surface (2), wherein the first lens structure
(4) has at least a first lens element (41) having a first polygonal form and a second lens element (42) having a second polygonal
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(57) Abrege(suite)/Abstract(continued):
form, the first lens structure (4) completely covers the first main surface (2), and the first lens element (41) and the second lens

element (42) are non-congruent with respect to one another and/or differ in terms of their orientation on the first main surface (2) of
the carrier plate (1).
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Abstract

Optical component and i1llumination device

An optical component comprises, 1n particular, a

carrier plate (1) having a first main surface (2Z2) and a

second maln surface (3) facing away from the first main

surface (2), and a first 1lens structure (4) on the
first main surface (2), wherein the first 1lens
structure (4) has at least a first lens element (41)

having a first polygonal form and a second lens element

(42) having a second polygonal form, the first Llens

structure (4) completely covers the first main surface
(2), and the first lens element (41) and the second
lens element (42) are non-congruent with respect to one

another and/or differ in terms of their orientation on

the first main surface (2) of the carrier plate (1).

F'igure Z2A
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Description
Optical component and illumination device

An optical component and an illumination device comprising an optical component

according to the preambles of the independent claims are specified.

Light sources that give an observer an inhomogeneous luminous impression in the
form of an inhomogeneous luminance distribution or an inhomogeneous color
distribution are often used for illumination purposes. In order to homogenize an
inhomogeneous luminance distribution or color distribution, use is made of
components which are disposed downstream of the light source and which
completely or partly diffusely scatter the light from the light source by means ot
surface or volume scattering. However, the diffuse scattering is associated with
losses in the emitted power and a deterioration of the etendue, that is to say the

product of the emission area and the solid angle into which the light is emitted.

Therefore, specific embodiments may specify an optical component which can
reduce or avoid the abovementioned disadvantages, and an illumination device

comprising an optical component.

In accordance with one embodiment, there is provided an optical component,

comprising a carrier plate having a first main surface and a second main surface

facing away from the first main surface, a first lens structure on the first main surface,
and a second lens structure on the second main surface, wherein the first lens
structure has at least a first lens element having a first polygonal form and a second
lens element having a second polygonal form, the first lens structure completely
covers the first main surface, the first lens element and the second lens element are
non-congruent with respect to one another and/or differ in terms of their orientation
on the first main surface of the carrier plate, and the second lens structure on the

second main surface is mirror-inverted with respect to the first lens structure on the

first main surface.
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There is also provided an optical component, comprising a carrier plate having a first
main surface and a second main surface facing away from the first main surface, and
a first lens structure on the first main surface, wherein the first lens structure has at
least a first lens element having a first polygonal form and a second lens element

5 having a second polygonal form, the first lens structure completely covers the first
main surface, the first lens element and the second lens element are non-congruent
with respect to one another and/or differ in terms of their orientation on the first main
surface of the carrier plate, the first lens structure has a multiplicity of lens elements
each having a polygonal form, the first main surface has a midpoint, and each of the

10 multiplicity of lens elements occupies an area on the first main surface which

becomes smaller with increasing distance from the midpoint.

The fact that the first and the second lens elements have a polygonal form can mean
here and hereinafter that the first lens element and the second lens element can each
have a curved area bounded by a boundary line having the first and second

15 polygonal form, respectively.

In particular, “polygonal” can mean here and hereinafter with regard to the first
polygonal form and the second polygonal form that the first form and/or the second
form is, for example, a regular or irregular n-gon, where n is greater than or equal
to 3. In this case, the connecting lines between the n vertices can be straight or

20 curved. In this case, the n-gon can be planar and so, in other words, lie in a plane.

As an alternative, the polygonal form can be arranged on a
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curved surface. That can mean that the polygonal form

is formed by an at least partly curved boundary line

which does not lie 1in a plane.

The optical component described here can be suitable,

in particular, for imaging a light source onto an area
to be illuminated, such as a screen, for 1i1instance, and

in this case for homogenizing an 1nhomogeneous luminous

impression of the light source and producing a round

light distribution on the area to be 1lluminated. Round

microlenses have previously been used for producing a

round 1lluminated area, but sailid microlenses cannot be

arranged 1n an area-covering fashion. Therefore, in the

g

case of said round microlenses, regions not covered by

the microlenses occur and so-called secondary or ghost

P

images occur as a result of said regions. In order to

avold such ghost i1mages, the regions not covered by the
round milcrolenses have to be light-absorbent, that 1is
to say blackened, which 1n turn leads to a reduction of
the emitted power. This disadvantage can be avoided by

—

means of the optical component described here since, in

particular as a result of the polygonal form of the

g

lens elements, 1n contrast to round microlenses, for

F
p—

example, a complete coverage of the first main surface

gr—

of the carrier plate by the first lens structure can be

possible, 1n which case two adjacent lens elements,

that 1s to say for example the first and the second

lens elements, then always have a partly common

boundary line. By way of example, the first polygonal

form and the second polygonal form can be in each case

an 1rregular hexagon, which can have a partly common

boundary line.

Here and hereinafter, “non-congruent” can mean for the

first lens element and the second lens element that the

first polygonal form and the second polygonal form are
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embodied 1n such a way that, by way of example, the
first lens element cannot be oriented by any rotation

and translation such that the first and second

polygonal forms can be brought to congruence. In this

case, the rotation can be defined in particular by an

axis of rotation relative to a main extension plane of

the first main surface. Thus, the axis of rotation can

be the surface normal with respect to the main

extension plane of the first main surface. The

translation can be defined parallel to the main

extension plane of the first main surface. The first

polygonal form and the second polygonal form can have,

_

"erent number of vertices,

for example, a mutually di

different connecting 1lines between the vertices,

different sizes or a combination thereof. Furthermore,

the first polygonal form can be axially symmetrical or

point-symmetrical with respect to the second polygonal

form, in which case the first and second polygonal
forms themselves then respectively have no axial or

point symmetry.

In addition or as an alternative, “Ynon-congruent” can

mean for the first lens element and the second lens

element that the first and the second lens elements

each have a curved area, which are non-congruent in the

above sense. In other words, the curved area of the

first lens element cannot be brought to congruence with
the curved area of the second lens element by any

rotation and translation.

The fact that the first lens element and the second

lens element differ in their orientation on the first

main surface on the carrier plate <can mean, in

particular, that the first lens element is arranged in

a manner rotated about an axis of rotation and

translated relative to the second lens element on the
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first main surface. By way of example, the first lens

element and the second lens element can also be

congruent in this case. The axis of rotation can 1in

this case be, 1in particular, the surface normal with

respect to the main extension plane of the first main

surface.

If light from a 1light source radiates through the

optical component, then the first and the second lens

elements can each project an image of the light source

onto a screen, for example. By virtue of the fact that

the first lens element and the second lens element are

non-congruent and/or do not correspond 1n terms of

thelr orientation on the first main surface of the

carrlier plate, the i1mages of the first and second lens

elements can be different from one another. It 1s

precisely as a result of this that 1t can be possible

P
p—

for the 1mage of an 1nhomogeneously emitting 1light

source that 1s generated by the optical component to
give a more homogeneous luminous 1impression than would
be generated by the 1light source without the optical

component.

The optical component can be suitable, in particular,

for being arranged in the beam path of a light source

which emits single- or multicolored light, for example.

In this case, however, the choice of the 1light source

1s not restrictive for the optical component. Here and

hereinafter, “light” can denote, in particular,

electromagnetic radiation having one or more

wavelengths from an ultraviolet to infrared spectral

range, 1n particular from a visible spectral range.

Furthermore, the first main surface or the second main

surface can face the 1ight source and the first or

second lens structure can thus correspondingly be a
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radlation entrance area of the optical component. The

other of the first main surface and the second main

surface can face away from the 1light source and the

other of the first and second lens structures can thus

be a radiation exit area of the optical component.

The light source can have, for example, an arrangement

g e

of a plurality of 1light-emitting elements which, for

example, can each give an observer different luminous

impressions, such that the light source itself without
the optical component has an inhomogeneous luminance

distribution and/or an inhomogeneous color

distribution. The optical component can be suitable for

superimposing the different luminous impressions of the
plurality of light-emitting elements such that an
observer can be gliven a homogeneous luminous
impression. That can be possible by virtue of the fact
that the 1light which 1s emitted by the light source,

that 1s to say, 1n particular, the 1light which 1is

emitted by each of the plurality of light-emitting

elements, 1s 1maged by means of the first 1lens

structure. In particular, the 1light from the 1light

source can be 1maged by means of the first lens element

= iy

and by means of the second lens element downstream of

the first 1lens structure, wherein the 1image of the

light from the light source through the first lens

element and the 1image of the 1light from the 1light

source through the second lens element can be imaged

downstream of the first lens structure in a

superimposed fashion. By virtue of the fact that the

first form and the second form are non-congruent and/or

differ in terms of their orientation on the first main

surface of the carrier plate, it can be possible, as

described above, that the respective images of the

first and second lens elements are not identical and,

consequently, as a result of a superimposition of the
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images, a mixing thereof can occur. As a result of the

mixing of the 1mages, the 1nhomogeneous lumlnous

gr—

impression of the 1light source can be reduced or

avoilded. It is thus possible, for example, to achilieve a

round light distribution on a screen downstream of the

optical component, even though the individual lens

elements each have a polygonal form. In the case of

previously known lens arrays having round Jlenses,

although it was possible to achieve round luminance
distributions, the luminance distributions, as
explalned further above, nevertheless also had

secondary or ghost i1mages which had to be prevented by

the blackening of the regions not covered by the round

lenses. n contrast thereto, previously known 1lens

arrays having angular lenses of identical type and with
identical orientation were unable to make possible

round lumilinance distributions, but rather 1in the

sharply delimited luminance distributions having forms
that had the forms of the lenses.

In particular, the mixing effect of the first 1lens

structure can be increased by the first lens structure

having a multiplicity of lens elements, wherein each of

the multiplicity of lens elements has a polygonal form.

Thereby, the lens elements of the multiplicity of lens

elements of the first lens structure can at least 1in

part respectively 1in pairs 'be non-congruent and/or

gre—

differ 1n terms of their orientation on the first main

surface of the carrier plate. In particular, the first

lens structure can be embodied in such a way that all

P

the lens elements of the multiplicity of lens elements

of the first lens structure in pairs are non-congruent

P

and/or differ in terms of their orientation on the

first maln surface of the carrier plate.
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IThereby, respectively adjacent lens elements can have

a partly common boundary line of the respective

=

polygonal form, such that the multiplicity of lens

elements of the first 1lens structure, and thus the

H

first lens structure itself, can completely cover the

first main surface. As described above, each of the

multiplicity of lens elements can generate an 1mage of

a light source on a screen, for example. By virtue of

F”

the fact the multiplicity of lens elements differ from

one another and are indeed not arranged regularly and

in the same manner on the first main surface, a

multiplicity of mutually superimposed different 1images

nd

of the 1light source can be generated on the screen,

which can result in a round and homogeneous luminance

distribution on the screen.

Furthermore, the optical component can have a second
lens structure on the second main surface. Features

regarding the first 1lens structure which have been

described hereinbefore and are described hereinafter
can apply 1ndividually or Jjointly to the second lens

structure as well.

In particular, the second lens structure can be mirror-

inverted with respect to the first lens structure on

oy

ace. That can mean that the second

the first mailin sur:

F

lens structure 1is congruent with a mirror image of the

first lens structure. In other words, this means that

the first lens structure and the second lens structure

are symmetrical with respect to one another, with a

plane of symmetry parallel to the main extension plane
of the first and/or second main surface. Accordingly,

the second lens structure can have at least a first and

a second lens element having a mirror-inverted

arrangement with respect to one another on the second
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main surface 1in comparison with the at least first and

second lens element on the first main surface.

In particular, the carrier plate can be embodied

integrally with the first lens structure. That can mean

that the first main surface 1is formed by the surface of

F
—

the first lens structure and thus by the totality of

gty

the areas of the lens elements of the first lens

structure. In this case, a lens element can be formed,

in particular, as part of a spherical or aspherical

convex lens. In other words, that can mean that the

carrier plate with the first 1lens structure on the

first main surface 1s formed by a multiplicity of

convex lenses which mutually penetrate one another.

-

Lens elements which are shaped as part of a spherical

lens can 1n this case enable simple producibility. Lens

elements which are shaped as part of an aspherical lens

can enable a correction of the spherical aberration

that occurs at a high numerical aperture.

The first and the second lens elements can each have a

focal length. In particular, 1t can be advantageous if

the first and second lens elements have the same focal

length. If the first lens structure has a multiplicity

of lens elements, then it can be advantageous if all

the lens elements have the same focal length.

Furthermore, the carrier plate with the first lens

structure or the carrier plate with the first and

second lens structures can have a thickness which is

less than or equal to the focal length of the lens

elements, 1n particular of the first and second lens

elements. If the thickness of the carrier plate is less

than the focal length of the 1lens elements, it 1is

possible to achieve a defocusing of the respective
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images of the lens elements on a screen, for example.

Such a defocusing makes 1t possible to achieve an

increase in the homogenelity of the luminance

distribution on the screen.

The carrier plate and/or the first lens structure
and/or the second lens structure can comprise an
optical plastic or a polymer, for example polycarbonate
(PC), polymethyl methacrylate (PMMA) , silicone or
epoxide, a glass or a semiconductor material such as,

for instance, GaP or SiC or a mixture or combination

thereof. The carrier plate and/or the first lens

structure and/or the second lens structure can be

produced by a molding process such as, for 1instance,

injection molding, transfer molding or compression

molding of one of the plastics mentioned. For this

purpose, a sultable mold can be provided, by way of

example, which has a negative form of the carrier body

with the first and/or second lens structure. In this

Jr—

case, for instance, negative forms of the lens elements

can be worked 1nto a surface of the mold by means of
milling, for example. Furthermore, the carrier plate

and/or the first lens structure and/or the second lens

structure can be shaped from one of the provided

materials described above by means of milling,

grinding, etching, for instance by means of so-called

reflow etching, or a combination.

In accordance with at least one embodiment, an

1llumination device comprises

- a light source, which emits light into a delimited

sollid angle range during operation, and

- an optical component in accordance with any of the

embodiments mentioned above.
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In particular, the light source can have an arrangement
comprising light-emitting diodes (LEDs), which, for
example, can emit in each case red, green or Dblue

light. A white-colored luminous 1mpression can be

produced from a superimposition of the light

F

Ds. By way of example,

L*]

respectively emitted by the L

3

the light source comprises four LEDs arranged alongside

one another in the emission direction, wherein

respectively one LED emits radiation 1n the red

spectral range, two LEDs emit radiation 1n the green

spectral range and one LED emits radiation 1n the Dblue

spectral range (“RGGB-LEDs”). As an alternative, 1t 1is

-

also possible to use other combinations o©of colored

LEDs, such as, for instance, one red, one blue and one

green emlitting LED or, for 1instance, one blue and one

vellow emitting LED. Furthermore, the light source can

gr—
—

have LEDs which can emit mixed-colored 1light, for

instance white 1light. Since the LEDs can be arranged
for example alongside one another in the light source,

the light source alone gives an  observer  an

inhomogeneous luminous impression 1in the form of an

inhomogeneous luminance distribution and/or an
inhomogeneous color distribution, which can be
undesirable precisely 1in the case of illumination

applications.

D of the light source can have an epitaxially grown

L *]

semiconductor layer sequence, for example. In this case,

the semiconductor layer sequence can be embodied for

example on the basis of an 1inorganic material, for

instance of InGaAlN, such as GaN thin-film semiconductor

chips, for instance. InGaAlN-based semiconductor chips

include, 1n particular, those in which the epitaxially

produced semiconductor layer sequence, which generally

-

has a layer sequence composed of different individual

layers, contains at least one individual layer which
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comprises a material from the ITI-V compound

semiconductor material system IngAl,Gaj—x-yN where

0 <x <1, 0 £y £ 1 and x+ty £ 1. As an alternative or

in addition, the semiconductor layer sequence can also
be based on InGaAlP, that 1s to say that the

semiconductor layer sequence has different individual

P

layers, at least one individual layer of which comprises

a material from the -V  compound semiliconductor

material system InyAl,Ga;_x-yP where 0 < x <1, 0 £y £ 1
and x+y < 1. As an alterative or 1n addition, the

semiconductor layer sequence can also comprise other

F

ITI-V compound semiconductor material systems, for

example an AlGaAs-based material, or II-VI compound

semlconductor material systems.

The semiconductor layer sequence can have, for the

purpose of generating 1light, by way of example, a

conventional pn junction, a double heterostructure, a

single quantum well structure (SQW structure) or a
multiple quantum well structure (MQW structure) .

Alongside the active region, the semiconductor layer

sequence can comprise further functional layers and
functional regions, for instance p- or n-doped charge

carrier transport layers, that 1s to say electron or

hole transport layers, p- or n-doped confinement or

cladding layers, barrier layers, planarization layers,

buffer layers, protective layers and/or electrodes and

combinations thereof. Such structures concerning the

active region or the further functional lavyers and

regions are known to the person skilled in the art in

particular with regard to construction, function and

structure and will therefore not be explained in any

greater detail at this juncture.

The light source can furthermore have a collimator,

which can be disposed downstream of the arrangement
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comprising the LEDs. The collimator can be suitable for
directing the 1light emitted by the LEDs 1into the

delimited solid angle range and comprilise or be for

example a lens and/or a concave mirror, for instance a

parabolic mirror.

Further advantages and advantageous embodiments and

developments of the invention will become apparent from

the embodiments described below 1n conjunction with

Figures 1A to 6E.

In the figures:

=

Figures 1A to 1C show schematic i1llustrations of an

optical component 1n accordance with one exemplary

embodiment,

Figures 2A and 2B show schematic illustrations of an

optical component 1n accordance with a  further

exemplary embodiment, and

p—

Figure 3 shows a schematic illustration of an

1illumination device 1n accordance with a further

exemplary embodiment.

In the exemplary embodiments and figures, i1identical or
1dentically acting constituent parts may be provided
with the same reference symbols 1n each case. The

elements 1llustrated and their size relationships among

one another should not be regarded as true to scale, in

F

principle; rather, individual elements, for instance

layers, structural parts, components and regions, may
be 1llustrated with exaggerated thickness or size
dimensions 1n order that the i1llustration can be

improved and/or in order to provide a Dbetter

'understanding.
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Figures 1A to 1C show an exemplary embodiment of an

optical component 100. In this case, the 1llustration

in Figure 1C shows a section through the optical
component 100 along the sectional plane CC shown 1n

Figure 1A. Figure 1A shows a front view of the optical

component from the direction AA identified 1n Figure

1C, while Figure 1B shows a rear view from the

direction BB 1dentified 1in Figure 1C. The following

description relates equally to Figures 1A to 1C.

The optical component 100 comprises a carrier plate 1

composed of an optical plastic, said carrier plate

having a circular form. As an alternative thereto, the

carrier plate 1 can also have a polygonal or elliptical

e

form or a comblnation thereof. The carrier plate 1 1is
produced together with the first and second lens

structures 4, 5, which are described below, integrally

by means of a molding process.

The carrler plate 1 has a first main surface 2 with a

first lens structure 4 and a second main surface 3 with

a second lens structure 5, said second main surface

facing away from the first main surface 2. The first

malin surface 2 is formed by the first lens structure 4,

which completely covers the first main surface 2, while

the second main surface is formed by the second lens

structure o, such that the second lens structure 5

completely covers the second main surface 3. The first

mailn surface 2 furthermore has a maln extension
direction 20, while the second main surface 3 has a

maln extension direction 30 parallel thereto. The main

extension directions 20 and 30 define a surface normal

21 as shown in Figure 1C.

The first lens structure 4 has a multiplicity of lens

elements, of which a first lens element 41, a second
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lens element 42 and a further lens element 43 are

designated by way of example. In this case, the number
of lens elements shown is purely by way of example and
not restrictive. As an alternative to the exemplary
embodiment shown, the carrier plate can for example

also have merely the first and the second lens elements

41, 42 as lens structure 4.

The first and the second lens elements 41, 42, like all

the further lens elements of the first lens structure

4, have a polygonal form. In particular, the first lens

element 41 has a first polygonal form, while the second

lens element 42 has a second polygonal form. In this

case, the first and the second polygonal forms are non-

congruent since, by way of example, the first polygonal

form of the first lens element 41 cannot be converted

1nto the second polygonal form by any rotation about an

~

axlis of rotation parallel to the surface normal 21 and

P

by any translation. The polygonal form of all the lens

elements which do not directly adjoin the edge region

of the first main surface 2 1s hexagonal in this case.

A complete and uninterrupted coverage of the first main

surface 2 with the first lens structure 4 1s thereby

possible.

g,

In contrast thereto, by way of example, the first lens

element 41 and the further lens element 43 differ by

gar—tn-

virtue of their orientation on the first main surface 2

g

of the carrier plate 1. The first lens element 41 and

the further 1lens element 43 are indeed congruent but

arranged 1n a manner translated and rotated relative to

one another about an axis of rotation parallel to the

surftace normal 21 on the carrier plate 1.

Furthermore, the lens elements of the first 1lens

structure 4 have a vortex structure. That means that
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the 1lens elements, with 1increasing distance from a

midpoint 70 of the first main surface, are rotated more

and more about an axis of rotation parallel to the

surface normal Z21. Each lens element of the lens

structure 4 1s thus rotated relative to the lens
elements directly adjacent to 1t 1n a radial direction.
Alongside the non-congruent shaping of the lens
elements, this rotation additionally contributes
further to destroying a possible symmetry of the lens

elements.

p—
.

Furthermore, each of the lens elements has an area

which 1t occupies on the main surface 2 and which

becomes smaller with 1ncreasing distance from the

o

midpoint 70. This gives rise to effects on the emission

characteristic of the optical component, which will be

explained 1n greater detail in conjunction with Figure
3.

Furthermore, the optical component 100 has a second

lens structure 5 on the second main surface 3, which is

mirror—-inverted with respect to the first lens

structure 4. That means that the second lens structure

has lens elements which are in each case shaped in a

mirror—-inverted fashion and arranged 1n a mirror-

inverted fashion 1in comparison with the first lens

structure, as 1s known purely by way of example on the

_

basis of the first lens element 51 and the second lens

element 52 of the second 1lens structure 5, which

correspond to the first and second lens elements 41,

-

42, respectively, of the first lens structure 4.

The optical component 100 is suitable for producing, in

conjunction with a light source, a homogeneous

luminance distribution having a circular form in the

far field. 1If, as an alternative to the exemplary
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embodiment shown, by way of example, the lens elements

al. have elongate, polygonal, non-congruent forms

oriented parallel to one another, then : i1t 1s also

possible to produce a homogeneous luminance

distribution having an elliptical form 1n the far
field.

As an alternative to the arrangement of the Llens

elements that is shown in Figures 1A to 1C, said lens

elements can also all be in pailirs different from one

another, that i1s to say non-congruent.

As can Dbe seen from Filigure 1C, each lens element on

-

each of the two main surfaces 2 and 3 of the carrier

body 1 has a curved surface. In the exemplary

embodiment shown, furthermore, all the lens elements

have surfaces having the same curvature and hence the

same focal length. In the exemplary embodiment shown,
the lens elements 1n this case correspond to parts of
biconvex lens, wherein the underlying imaginary

biconvex lenses 11, 12, 13 are 1indicated by way of

example by the dashed lines 1in the carrier body 1 1in

Figure 1C. The carrier body 1 and the first and second
lens structures 4, 5 can therefore be understood as

overlapping lens.

Depending on the embodiment of the imaginary lenses
underlying the optical component, primarily  the
midpoints of the lens elements can also deviate from a

regular arrangement on the first and respectively

second main surface 2, 3. In particular a randomly

distributed, statistical distribution of the midpoints
of the lens elements can furthermore contribute to the
above-described homogeneous emission characteristic and

f—
promh

luminance distribution in the far field of the optical

component 100.
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As an alternative to the exemplary embodiment shown,
the carrier plate 1 can also be formed by overlapping
planoconvex lenses 11, 12, 13. That means that the
carrier plate 1 in this case has a second mailn surface

3 embodied in planar fashion, such that no second lens

structure 5 1s directly discernable on the second main

surface 3. As an alternative thereto, the lens elements

of the first and/or second lens structure 4, 5 can also

be embodied 1in spherically or aspherically concave

fashion.

Figures 2A and 2B show a further exemplary embodiment

of an optical component 200. Flgures 2A and 2B here 1in

each case show only an excerpt from the optical
component 200, wherein Filigure Z2A shows a three-

dimensional excerpt from the carrier body 1 and Figure

2B shows a plan view of an excerpt from the first main

surface 2 with the first lens structure 4.

As 1n the previous exemplary embodiment, the optical

component 200 has a carrier body 1 with a first lens

structure 4 on the first main surface 2 and a second

lens structure 5 - embodied in a manner mirror-—-inverted

with respect thereto - on the second main surface 3.
The first and second lens structures 4, 5 each have a

multiplicity of lens elements, of which the lens

elements 41, 42 and 43 of the first lens structure are

F

designated by way of example. The 1lens elements all

have a polygonal form in the form of non-congruent
hexagons which are directly adjacent to one another and
adjoln one another. Consequently, the entire first and
second main surfaces 2, 3 of the optical component 2, 3
can be covered with lens elements which all contribute

to the optical imaging.
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As in the previous exemplary embodiment, the lens

elements have a vortex structure 1n the relative

arrangement of the 1lens elements with respect to one

Ce

another and also a reduction of the respective area of

the lens elements proportionally to the distance from

I

the midpoint (not shown) of the first main surface 2 of

the carrier plate 1.

The optical component 200 can have for example a

p—

circular form having a diameter of greater than or

equal to 1 cm and less than or equal to tens of cm.

Depending on the desired focusing or defocusing

properties, the thickness 10 of the carrier plate 1 can

be greater than or equal to 100 um and less than or

equal to a few mm. By way of example, a carrier body

having a diameter of approximately 10 cm and a

thickness of approximately 2 mm 1s advantageous for

illumination devices. In this case, the average

diameter of a lens element 1is approximately 1 mm given

-y

a focal length of the lens elements of approximately 2

mm, such that the first and respectively second lens

structures 4, 5 have in each case approximately 10 000

lens elements.

As an alternative thereto, the thickness 10 of the

carrler plate 1 can also be approximately 500 um, for

example, and the lens elements can have a focal length

of approximately 500 um.

Figure 3 shows an  exemplary embodiment of an

i1llumination device 300. The illumination device 300

comprises a light source 6, which, in the exemplary
embodiment shown, has four LEDs 61, 62, 63, 64 on a
carrier 60. In this case, during operation, the LED 61
emits red light, the LEDs 62 and 63 emit green light
and the LED 64 emits blue light. Since the LEDs 61 to

L+
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64 are arranged alongside one another 1n the emission
direction on the carrier 60, the light emitted by the

carrier 6 with the LEDs 61 to 64 has an 1nhomogeneous

luminance and color distribution.

The light source 6 furthermore comprises a collimator
7, which 1s disposed downstream of the LEDs 61 to 64 1in
the emission direction and which collimates the 1light
emitted by the LEDs 61 to 64 into a delimited solid

angle range. Disposed downstream of the collimator 7 1s

L]

an optical component 200 as shown 1in the previous

exemplary embodiment, only an excerpt from which 1s
shown in Figure 3. In particular, the 1light source 6

with the LEDs 61 to 64 and the collimator 7 and the

optical component 200 are arranged along a common

optical axis (not shown).

In the exemplary embodiment shown, the collimator 7 1s

embodlied as a lens. The latter can be a fresnel lens,
for example. However, 1li1ke the light emitted directly Db
the carrier 60 with the LEDs 61 to 4, the 1light

emitted by the collimator 7 has an i1nhomogeneous

luminance and color distribution.

As 1ndicated by the dashed lines between the carrier 60

and the collimator 7, the LEDs 61 to 64, as viewed from

the collimator 7, appear at a maximum angle 83 1in the

center of the collimator, while they appear at a

minimum angle 82 as viewed from the edge of the

collimator 7. On account of etendue conservation in

classical 1maging systems, the light from the LEDs o6l
to 64 1s concentrated to a greater extent at the edge

of the collimator 7 than 1n the center of the

collimator 7. The 1light 1is emitted with a minimum

p—

aperture angle 84 at the edge of the collimator, while

the light 1s emitted with a maximum angle 83 in the




10

15

20

25

30

35

CA 02706544 2010-05-21
P2007,1151 WO N / 1955 / 2007P25813 May 14, 2010

- 27 -

center of the collimator 7. Such directional emission

into a delimited so0lid angle range can be desirable

precisely for i1llumination applications.

The emission characteristic of the 1light source 6 can
be described by an emission cone with an aperture angle
which corresponds, for example, to the aperture angle
at which the light intensity emitted along the optical
axls has fallen to half. The aperture angle, which thus
defines the delimited solid angle range into which the
light source emits collimated light, can be set, for

example, by the distance between the collimator 7 and

the LEDs 61 to 64.

On account of the above-described emission

characteristic of the collimator 7 with the outwardly

decreasing aperture angles of the light emitted by the

collimator 7, 1t follows for the lens elements of the

first and second lens structures 4, 5 of the optical

component 200, as described 1in connection with the
previous exemplary embodiment, that the areas of the

lens elements which are arranged further away from the

midpoint of the carrier plate 1 are embodied such that

f-i-

the lens elements

they are smaller than the areas o

which are arranged nearer the midpoint of the carrier

plate 1.

In this case, the first main surface 2 with the first

lens structure 4 forms a radiation entrance area of the
optical component 200 for the light emitted by the

light source 6, while the second main surface 3 with
the second 1lens structure 5 forms a radiation exit
area. As can be seen from Figure 3, the thickness 10 of
the carrier plate 1 and the focal length of the lens
elements of the first lens structure 4 can be chosen in

such a way that 1light beams incident on the optical
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component 200 from the 1light source 6 are 1maged by

each lens element of the first lens structure 4 onto

the downstream lens element of the second lens

structure 5, that is to say onto the radiation exit

aread.

The emission angles at which the 1light 1s furthermore

emitted from the radiation exit area, that 1s to say

the lens elements of the second lens structure 5, are

similar to the emission angles of the collimator 7, as

1s shown by the angles 91 and 92, by way of example. On

P

account of the emission characteristic of the 1light

b

source 6 and the arrangement of the lens elements o:

the first and second lens structures 4, 5, the light

from the lens elements situated further away from the

F

midpoint of the carrier plate 1 is emitted to a greater

extent 1n the forward direction, that is to say with a

smaller aperture angle than light from 1lens elements

F

which are arranged nearer the midpoint of the carrier

plate 1.

The optical component 300 shown here 1is furthermore

distinguished by a very good intermixing of the light

emitted by the 1light source 6. The first and second

lens structures 4, 5 shown here enable a high spatial

resolution of the lens elements, which in turn has the

effect that inhomogeneous brightness and/or <color

distributions on the first lens structure 4 forming the

radiation entrance area are imaged by the multiplicity

of lens elements on the radiation exit area or second

lens structure 5 and are superimposed by the second

lens structure 5 in the far field. In this case, the
superimposition is composed of all the images of the
light source 6 which are produced by each individual

lens element on or downstream of the second lens

structure o5 forming the radiation exit area.
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CLAIMS:
1. An optical component, comprising

- a carrier plate having a first main surface and a second main surface facing away

from the first main surface,

- a first lens structure on the first main surface, and

- a second lens structure on the second main surface,
wherein

- the first lens structure has at least a first lens element having a first polygonal form

and a second lens element having a second polygonal form,
- the first lens structure completely covers the first main surface,

- the first lens element and the second lens element are non-congruent with respect

to one another and/or differ in terms of their orientation on the first main surface of

the carrier plate, and

- the second lens structure on the second main surface is mirror-inverted with respect

to the first lens structure on the first main surface.
2. The optical component as claimed in claim 1, wherein

- the first lens element and the second lens element are arranged in a manner rotated

relative to one another on the carrier plate.

3. The optical component as claimed in any of claims 1 to 2, wherein
- the first polygonal form and the second polygonal form are shaped differently.

4. The optical component as claimed in any of claims 1 to 3, wherein
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- the carrier plate i1s shaped integrally with the first lens structure.
D. The optical component as claimed in any of claims 1 to 4, wherein

- the first lens element has a curved area bounded by a boundary line having the first

polygonal form, and

- the second lens element has a curved area bounded by a boundary line having the

second polygonal form.

6. The optical component as claimed in any of claims 1 to 5, wherein
- the first lens element and the second lens element have the same focal length.
/. The optical component as claimed in claim 6, wherein

- the carrier plate has a thickness that is less than the focal length of the first and of

the second lens elements.

8. The optical component as claimed in any of claims 1 to 7, wherein

- the carrier plate comprises a material from a group formed by a plastic, a

semiconductor material and glass.

9. The optical component as claimed in any of claims 1 to 8, wherein

- the first polygonal form and the second polygonal form are in each case a hexagon.
10. An optical component, comprising

- a carrier plate having a first main surface and a second main surface facing away

from the first main surface, and

- a first lens structure on the first main surface,

wherein
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- the first lens structure has at least a first lens element having a first polygonal form

and a second lens element having a second polygonal form,
- the first lens structure completely covers the first main surface,

- the first lens element and the second lens element are non-congruent with respect
to one another and/or differ in terms of their orientation on the first main surface of

the carrier plate,

- the first lens structure has a multiplicity of lens elements each having a polygonal

form,
- the first main surface has a midpoint, and

- each of the multiplicity of lens elements occupies an area on the first main surface

which becomes smaller with increasing distance from the midpoint.

11. The optical component as claimed in claim 10, wherein

- each of the multiplicity of lens elements and lens elements directly adjacent thereto

are rotated relative to one another.
12. An illumination device, comprising:

- a light source, which emits light into a delimited solid angle range during operation,

and

- an optical component as claimed in any of claims 1 to 11 in the beam path of the

light source,
wherein

- the light source has an arrangement comprising light-emitting diodes and a

collimator disposed downstream of the arrangement.
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