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DESCRIPTION

Title

OPTICAL FILM AND LIGHT FIXTURE HAVING SUCH AN OPTICAL FILM

Technical Field

[0001] The invention relates to an optical film according to the preamble of independent
claim 1 and a light fixture having such an optical film. Optical films made from a light-
permeable material having a surface and an optical microstructure, which comprises a
plurality of elevations, wherein the elevations of the microstructure protrude from a
reference plane, which is parallel to the surface, can be used for an application-specific
and efficient shaping of emitted and radiated light.

Prior art

[0002] Use of transparent lenses equipped with structures is known for adapting and
adjusting the light characteristics of light fixtures. In this regard, the lenses cover one or
more lighting means such that light radiated from the lighting means penetrates the lens
and is adapted by this. For example, such an adaptation can include a directing of the
light, an attenuating of the light, a tinting of the light, a scattering of the light or similar.

[0003] As is known, such lenses are produced by forming the structures directly in a
solid substrate of the lens. For example, the structures can be cut into the substrate of
the lens. However, such lenses with structures in the solid substrate are relatively
expensive to produce and comparatively difficult to shape, in particular for large light

fixtures.

[0004] Another improved manner, in respect of the disadvantages of the above lenses,
for preparing lenses is to provide a light-permeable substrate with an optical film that
adjusts light or illumination properties. The substrate here can be a transparent solid
plastic, glass or the like. By providing the substrate with an optical film, it can be efficiently
provided with application-related properties. A lens as required can be produced in this

way with relatively little effort.
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[0005] For example, films are known, which are applied to a substrate, for example,
adhesively bonded or fitted. The films themselves can already be adhesive on one side
or the films can be attached to the substrate in a manufacturing step of the lens by means
of an additional adhesive. Such films are provided to diffuse or attenuate the light in some

instances.

[0006] In WO 2012/141899 A1, an embodiment of such a film is described. The film is
produced from a light-permeable material and comprises a surface and an optical
microstructure. The optical microstructure consists of a plurality of elevations, which
protrude from the surface. The elevations of the microstructure of the film are designed
as cones, prisms or pyramids according to the teaching of WO 2012/141899 A1, the sides
of which have a random and varying base angle. This base angle corresponds to the
angle between a direction orthogonal to the surface of the film and to the associated side
of the elevation. It should have a random value between 10° and 60°. The lens provided
with the film, firstly, is supposed to help the microstructure to suppress the glare of the
penetrating light by directing the light from the sides of the elevations of the
microstructure. Secondly, the random base angle of the elevations is supposed to help
make the light source less visible or completely invisible, which can be a concern in
particular for LED lighting means.

[0007] A disadvantage of films of the type described above is that no satisfactory glare
suppression of the emitted light is achieved in particular when they are used in an
elongate or linear light fixture for many purposes. In addition, no light distribution curve
(LDC) optimised for the specific application can normally be achieved with such a film. In
particular, the shaping of the radiated light beam in the case of light sources which emit
undirected light, such as organic light-emitting diodes (OLED), cannot be sufficiently

efficient and precise.

[0008] Against this background, it is the object of the present invention to propose an
optical film or a light fixture which suppresses glare with relatively high efficiency and
which can be used efficiently for undirected or partially directed light sources.

Presentation of the Invention
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[0009] The object is achieved according to the invention by an optical film, as defined
by the features of independent claim 1, and by a light fixture, as defined by the features
of independent claim 11. Advantageous alternative embodiments of the invention arise
from the dependent claims.

[0010] The essence of the invention consists in the following: An optical film made from
a light-permeable material comprises a surface and an optical microstructure having a
plurality of elevations. The elevations of the microstructure protrude from a reference
plane, which is parallel to the surface. The elevations of the microstructure each have a
flank section which adjoins the reference plane and forms a uniform angle with the
reference plane. The uniform angle is in a range from about 33° to about 42° or in a range
from about 35° to about 40°.

[0011] The surface of the optical film can be the side of the film on which the elevations
are located. or it can also be the opposite side of the optical film, which is typically
designed to be flat. In an embodiment, the surface can be at the height of the peaks of
the elevations. In this case, the reference plane is parallel and at an interval to the surface.
In another embodiment, the surface can also be within the reference plane. The surface
is then parallel to the reference plane but not at an interval to it. Typically, the surface and
also the reference plane extend almost orthogonally to a main or average radiation
direction of a light fixture in which the optical film is used. In many applications such as
ceiling light fixtures or floor light fixtures, the main or average emission direction is vertical
and the surface or reference plane is correspondingly horizontal. The elevations in this
regard typically protrude from the surface.

[0012] Inrelation to the optical film, the term “light-permeable” can relate in particular to
an attenuated or non-attenuated permeability of the light generated by a lighting means
of a light fixture.

[0013] In relation to the flank section of one of the elevations, the term “uniform” relates
to the fact that the elevation forms a single substantially same angle in the circumferential
direction with the reference plane. In this regard, there may be tolerance deviations
arising, for example, for production reasons, which are still deemed to be uniform in this
respect. For example, there can be such tolerance deviations in a range of up to about
1°.
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[0014] According to known standards such as DIN EN 12464-1 of the German Institute
for Standardization, the term “glare suppression” can refer to the fact that, for certain
applications of light fixtures, the light radiated in all lighting angles greater than 65°, when
measured in relation to the vertical line directed downwards, must not exceed a light

density of 3000 Candela per square metre (cd/m?).

[0015] The capacity for glare suppression can be recorded or stated as antiglare
performance (AP). The AP thus states how much light flux (lumen) can be radiated in a
glare-suppressed manner from a predefined reference area in the sense of the standard
mentioned above. The higher the AP, the greater the level of freedom there can be when
designing an associated light fixture and the more miniaturised or compact the light fixture
can be constructed.

[0016] The term “optical film” within the meaning of the invention can refer to a
comparatively large-area thin structure. Such structures typically have a much larger
surface in relation to the thickness. For example, such structures can have a thickness of
less than 1 millimetre (mm) and typically less than 0.1 mm. The associated surface can
be virtually any size. For example, it can be at least 5 centimetres (cm) by 5 cm. In the
case of the optical film, this gives a ratio of surface to thickness of at least about 25,000

or typically at least about 250,000.

[0017] Optical films can be produced from different materials. In particular, films made
of plastic can be efficiently and flexibly produced. Here, such films are preferably
produced from a material having a refractive index in a range of about 1.3 to about 1.7,
such as from a plastic and in particular from a polycarbonate. Alternative plastics can be
for example polyethylene or polymethyl methacrylate. In this context, the term “refractive
index” is understood to be an optical material property which indicates the factor by which
the wavelength and the phase speed of light in a material are less than in a vacuum. In
combination with the uniform angle according to the invention, films from such materials

enable the effects and advantages of the invention to be particularly efficiently achieved.

[0018] Films made of plastic or polycarbonate can be provided with microstructures of
the type according to the invention in an efficient and precise manner. For example, such
microstructures can be formed on or in the plastic using laser ablation, hot stamping,
ultraviolet casting, injection moulding, press forming or a generatively structuring method

such as 3D printing. For series produced films, it can also be expedient to produce a
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master and to produce the films by means of reproduction, for example in a roll-to-roll
method. To produce the master with the microstructure, laser ablation, milling or
micromilling, electron beam processing or generative structuring such as 3D printing, for

example, can be used.

[0019] The optical film according to the invention can be produced comparatively simply
and efficiently. It can also be used flexibly. For example, it can be cut relatively easily to
the shape of an associated lens or another component of a light fixture. In addition, it can
also adapt to the form of the lens or light fixture, for example such as a curvature.
Furthermore, it can also be comparatively robust, which enables easy handling and a
long life span.

[0020] The optical film according to the invention further enables a light fixture to
effectively obtain a high level of glare suppression. At the same time, it enables effective
and precise shaping of the light being radiated from the light fixture, in particular even if
the light fixture has an undirected or partially directed light source, such as one or more
organic light-emitting diodes (OLED) for example. Thus a preferred light distribution curve
(LDC) can be achieved by the uniform angle of the flank sections of the elevations in the
stated ranges. For example, the radiated light can also be shaped asymmetrically or in a

wing-like manner.

[0021] Furthermore, the film according to the invention from an aesthetic point of view
can be advantageous as the microstructures are discernible only very limitedly or not at
all with the naked eye. An inconspicuous clean appearance can thereby be achieved.
The relatively strong glare suppression and light guiding of the film is also not aesthetically
visible; rather, the film can visually appear as a simple diffuse film. This offers many
possible uses, for example in architecturally integrated lighting. Various LDC can also be
realised with the same aesthetics. The “tilting effect” that occurs with known lenses which
have a macrostructure can also be prevented with the film. In this regard, “tilting effect’
can mean a perception of structures or geometries. In particular, this term can refer to the
fact that the illumination surface image produced changes suddenly, i.e. abruptly and not
smoothly, at a certain visual angle.

[0022] The elevations of the microstructure of the optical film are according to the
invention each shaped as a cone, or a taper. Such shapes enable, in terms of geometry,

a relatively simple design of the elevations with clearly defined flank sections in each
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case. The uniform angles can thus be relatively easily implemented. In addition, an LDC
can thus be precisely predetermined.

[0023] The elevations of the microstructure preferably have a hexagonal base area. The
term “base area” can be understood in particular as the cross-section of the elevation at
the height of the reference plane in relation to the elevations. Elevations having hexagonal
base areas can enable large or maximum loading of the optical film with elevations in an
efficient manner. In addition, the proportion of zones of the optical film which have no
intended light-shaping effect can also be minimised. The optical film can thus have

relatively high efficiency in terms of the light-shaping or light-directing effect.

[0024] The elevations of the microstructure of the optical film have according to the
invention a rounded peak. The term “peak” can be understood in the context of the
elevations to be a region which faces away from the reference plane or farthest from this.
The peak of an elevation can be opposite its base area. Such a rounded peak can help
to minimise or prevent undesired colour effects or rainbow effects. It can be achieved in
that angular shapes or transitions in the microstructure are reduced or avoided. The
rounded peaks of the elevations preferably each adjoin their flank sections.

[0025] The elevations preferably each comprise a base area corresponding to the
hexagonal base area, which has a maximum diameter within a range from about 5 pm to
about 250 um or in a range from about 50 um to about 200 um or in a range from about
150 um to about 190 um. In addition, the elevations preferably each have a height within
a range from about 5 um to about 100 um or in a range from about 20 um to about 80 pum
or in a range from about 30 um to about 60 um. For elevations each having a base area
and a peak, the height can be defined by the distance between the base area and the
peak. Elevations dimensioned such as a microstructure enable the optical film to produce
a preferred effect and simultaneously be able to be relatively efficiently produced.

[0026] The uniform angle can be between individual elevations or between groups of
elevations. This means the stated angles are uniform per elevation but vary among
elevations. This can enable flexible adapting of an LDC. However, all elevations of the
microstructure of the optical film preferably have a same uniform angle. The term “same”
in relation to uniform angles can refer to the fact that all elevations have an identical
uniform angle. Thus tolerance deviations arising, for example, for production reasons can

occur, which are still deemed to be same in this sense. For example, such tolerance
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deviations can have a value in a range of up to about 1°. An optical film designed as such
efficiently enables a preferred or intended effect to be homogeneously produced.

[0027] Another aspect of the invention relates to a light fixture having a lighting means
and an optical film as described above. Light can be radiated in a substantially undirected
manner by the lighting means. The optical film covers the lighting means in a radiation
direction of the light fixture. The lighting means can for example be an OLED or an OLED
field. Alternatively, it can be an illuminating diode equipped with a light-diffusing lens or a
field of such illuminating diodes.

[0028] The term “illuminating diode” can be taken to be synonymous with light-emitting
diodes (LED). The illuminating diodes in one view can, for example, have a round, elliptic,
square, or rectangular shape. They can be attached on a circuit board, which can
additionally be equipped with an electronic control system to operate the illuminating

diodes.

[0029] The term “circuit board” can refer in this context to a printed circuit board (PCB),
which is a carrier for electronic components. In general, circuit boards are used for
mechanical fixation and electronic connection of electronic components. Circuit boards
or printed circuit boards usually consist of an insulating material with conducting
connections adhering thereto (conductor paths). Fibre-reinforced plastic is prevalent as
the insulating material. The conductor paths are normally etched from a thin layer of
copper. The components are soldered onto soldering pads or into solder land. Larger
components can also be attached to the printed circuit board with cable ties, adhesive or

SCrews.

[0030] The term “undirected” in relation to the lighting means of the light fixture can refer
to the light being radiated in a certain direction in a non-predefined manner, but rather in
a certain range in various directions. Undirected light can also be described as diffuse
light or include such. This term can in particular be understood to mean that the lighting
means radiates light in a certain range in a random or undefined direction. A partially
directed light fixture can also be included therein, as long as a proportion of undirected
light exists in the above sense.

[0031] With a light fixture according to the invention, the effects and advantages

explained above in relation with the optical film can be realised in an efficient manner.
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The optical film can thus be attached to a solid part of the lens. For example, the optical
film can be applied to the solid part or adhered to this. When adhering the optical film to
the solid part of the lens, care must be taken to ensure that the adhesive used also has
a refractive index. In order not to affect the lighting design of the optical film, an adhesive

or glue with a refractive index as close to 1 as possible is preferably used.

[0032] The light fixture is preferably formed as a linear light fixture. In this regard, it can
have a series of OLEDs or LEDs as the lighting means. The term “linear light fixture” can
in this context refer to elongate light fixtures, as are frequently used nowadays to
illuminate internal and external spaces. The term “elongate” can thus relate to a linear,
almost linear or also curved form. The longitudinal dimension, however, is in any case
greater than the width dimension. The linear light fixture or said parts thereof can thus be
designed to be substantially straight in a cross-section in a longitudinal direction.
Typically, linear light fixtures extend along a space or an object on which they are
arranged. They can, for example, be attached directly to walls, suspended from or fitted
to ceilings or attached thereto.

[0033] The light fixture can be assembled in a stacked manner. The light source can be
separated in the process by an air gap from the optical film, thus forming a stack. Or the
optical film can be attached to the lighting means by means of an adhesive so that the
lighting means, adhesive and optical film form a stack. Such a stacked construction
enables a compact design.

[0034] The optical film is preferably arranged in the light fixture immediately adjacent to
the lighting means. The term “immediately adjacent” can in this context refer to the optical
film being located as close as technically practical or feasible to the lighting means. It is
possible for the optical film to be adapted to the shape of the light fixture or specific
components thereof in that the optical film can be designed relatively thinly, adjustably
and/or flexibly by means of the microstructure according to the invention. The light fixture
can thus be extremely compact, which can be advantageous in many applications.

[0035] The optical film according to the invention and the inventive light fixture can, for
example, be advantageous or used in the following fields of application: architectural
lighting applications, theatre lighting applications and general lighting applications. The
fields of use also include underwater lighting applications such as in swimming pools,

fountains or spa pools, traffic lighting applications, vehicle lighting applications, medical
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lighting applications such as in hospitals, office and school lighting applications, retail and
shop lighting applications and general industrial lighting applications.

[0036] The generalillumination applications as listed above can be private, commercial
and industrial lighting applications. There might be the following characteristics: Light is
used in the visible range with a wavelength of between 350 mm and 850 nm, the lights
are standardised and replaceable, the lights are produced according to the IEC/PAS
62717 standard “Performance requirements — LED modules for general lighting” or the
standard “IEC/PAS 62722 Performance requirements — LED luminaries for general
lighting”, the lights include intelligence such as sensors and communication cells in order
to provide connected lighting, and/or the lights have a general lighting purpose and can
be categorised functionally and decoratively.

[0037] The traffic lighting applications as listed above can be advanced lighting
applications, with which the intention is to provide services relating to different types of
transport and traffic management. They can allow different users to be better informed
and allow networks to be used more safely, smartly and with more coordination. For
example, such traffic lighting applications can be found in intelligent transport networks
(ITS) in all kinds of transport. In the EU Directive 2010/40/EU (7 July 2010), it is thus
defined what information and communication technologies are used in ITS systems in
fields such as road transportation, including infrastructure, vehicles and users, and in

traffic or mobility management, and interfaces for other types of transportation.

[0038] The vehicle lighting applications as listed above can be all lighting applications
which provide light inside and outside private vehicles and light-duty and heavy-duty utility
vehicles. Such applications can include the following, for example: Front and rear lights,
visibility, signalling and identification lights, emergency warning devices, interior and
comfort lighting, including dispersion lighting and in--service-vehicles.

Brief description of the drawings

[0039] Further advantageous embodiments of the invention arise from the following
description of exemplary embodiments of the invention with reference to the schematic

drawing. In particular, the optical film according to the invention and the light fixture
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according to the invention are described below in more detail with refence to the attached

schematic drawings on the basis of exemplary embodiments. It can be seen that:

Fig. 1 shows a perspective view of an exemplary embodiment of an optical film according
to the invention;

Fig. 2 shows a side view of the film from figure 1;

Fig. 3 shows a perspective view of an embodiment of a light fixture according to the
invention with the film from figure 1; and

Fig. 4 shows a front view of the light fixture from figure 3.

Way(s) of Embodying the Invention

[0040] Certain expressions are used in the following description for practical reasons
and must not be construed as limiting. The words “right”, “left”, “down” and “up” designate
directions in the drawing to which reference is made. The expressions “inward”,
‘outward”, “below”, “above”, “left”, “right”, or the like are used to describe the arrangement
of designated parts relative to one another, the movement of designated parts relative to
one another, and the directions toward or away from the geometric centre of the invention
as well as named parts of same, as depicted in the figures. These relative spatial
indications also comprise positions and orientations other than the ones depicted in the
figures. For example, if a part depicted in the figures is turned around, then elements or
features described as “below” are then “above”. The terminology comprises the words

expressly mentioned above, derivatives thereof, and words of similar meaning.

[0041] In order to avoid repetitions in the figures and in the associated description of the
different aspects and exemplary embodiments, certain features should be understood as
common to different aspects and exemplary embodiments. The omission of an aspect
from the description or from a figure does not mean that this aspect is lacking in the
associated exemplary embodiment. Instead, such an omission may be made for the sake
of clarity and for avoiding repetitions. The proportions of the parts represented in the
figures can also deviate from the actual proportions. For example, the thickness or height
of the film in the figures is represented in an enlarged view in relation to its dimension or
area. In particular, certain dimensions can be represented in an enlarged view so that

individual features are more clearly visible.

[0042] Fig. 1 schematically shows an exemplary embodiment of an optical film 1
according to the invention. Film 1 is, for example, produced from polycarbonate as a light-
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permeable material. It comprises a flat base body 12 and a surface 13. The flat base body
12 is provided on the side of the surface 13 with a microstructure 11, which comprises a
plurality of almost hill-shaped or almost cone-shaped elevations 111. The elevations 111
have flank sections 112, which each merge into a rounded peak 113. The flank sections
112 thus adjoin the associated rounded peaks 113. The elevations 111 are distributed
uniformly and evenly over the surface 13. The microstructure 11 can be formed using
press forming in a roll-to-roll method or using laser ablation in the polycarbonate.

[0043] The following definition applies to the entire remainder of the description: If there
are reference signs are in a figure for the sake of graphic clarity, but not mentioned in the
immediately associated descriptive text, then reference shall be made to the explanation
thereof in preceding figure descriptions. Furthermore, if reference signs are mentioned in
the descriptive text immediately associated with a figure, but are not present in the
associated figure, reference shall be made to the preceding and following figures. Similar

reference signs in two or more figures stand for similar or the same elements.

[0044] As can be seenin figure 2, film 1 has a reference plane 15 which corresponds to
the surface 13 and from which the elevations 111 protrude from the microstructure 11.
The flank sections 112 of the elevations 111 are formed straight from the side. They adjoin
the reference plane 15 or emanate from same. The flank sections 112 and the reference
plane 15 have a uniform angle a, which is constant over the entire film 1 and the entire
amount of individual elevations 111. The uniform angle a is 35°, wherein there can be

certain tolerance deviations, for example, for production reasons.

[0045] In figure 3, an embodiment of a light fixture 2 according to the invention is
schematically shown in which the film 1 is arranged. The light fixture 2 is formed as a
ceiling light, which emits light in a downwards vertical radiation direction 24. The light
fixture 2 comprises a housing 22, in which a lighting means is arranged with an organic
illuminating diode (OLED lighting means) 21. The OLED lighting means 21 radiates light
in an undirected manner from its lower surface. Likewise in the housing 22, the film 1 is
attached parallel to the OLED lighting means 21, wherein the microstructure 11 faces
away from the OLED lighting means 21. The film 1 completely covers the OLED lighting

means 21 on its light-emitting lower surface or in the radiation direction 24.

[0046] At the bottom, the housing 22 is enclosed by a transparent lens 23. The lens 23
covers the film 1 from the outside. When the light fixture 2 is operated, the OLED lighting
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means 21 radiates its undirected light on the underside. This light penetrates the film 1
and is directed and shaped by its microstructure 11. In particular, the shape of the
elevations 111 with the uniform angle a of 35° makes it possible to efficiently achieve a
high degree of glare suppression. At the same time, it also enables effective and precise
shaping of the light radiated from the light fixture 2 or effective and precise production of
a preferred light distribution curve (LDC). Using the rounded peaks 113 of the elevations
111, undesired rainbow effects can also be minimised.

[0047] Figure 4 shows the light fixture 2 from below or from its lens 23. Here, it can be
seen through the transparent lens 23 that the elevations 111 of the microstructure 11 of
the film 1 have a basic hexagonal form. Such a basic form enables the film 1 to be densely
or completely provided with elevations 111.

[0048] Although the invention is shown and described in detail by means of the figures
and the associated description, this representation and this detailed description are to be
understood as illustrative and exemplary, but not as limiting the invention. In order not to
embellish the invention, in certain cases well-known structures and techniques may not
be shown and described in detail. Obviously, persons skilled in the art can make changes

and modifications without exceeding the scope of the following claims.

[0049] The present disclosure also comprises embodiments with any combination of
features that are mentioned or shown before or after the different embodiments. It also
comprises individual features in the figures, even if they are shown therein in relation to
other features and/or not mentioned above or below. The alternatives to embodiments
and individual alternatives to the features thereof described in the figures and in the
description may also be excluded from the subject matter of the invention or from the
disclosed subjects. The disclosure comprises embodiments that exclusively comprise the
features described in the claims or in the exemplary embodiments, as well as

embodiments that comprise additional other features.

[0050] In addition, the expression “comprise” and derivatives thereof do not exclude
other elements or steps. The indefinite article “a” or “an” and derivatives thereof likewise
do not exclude a plurality. The functions of a plurality of the features cited in the claims
can be fulfilled by a unit or by a step. The mere fact that certain dimensions are listed in
dependent claims that are different to one another does not indicate that a combination

of these dimensions cannot be used advantageously. In particular, the terms
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b1

“substantially”, “about”, “approximately” and the like used in connection with a property or
a value also define the property precisely or define the value precisely. When used in
connection with a given numerical value or range, the terms “about” and “approximately”
can refer to a value or range that lies within 20%, within 10%, within 5%, or within 2% of
the given value or range. All reference signs in the claims are not to be understood as
limiting the scope of the claims.
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P ATENTI KR RAYV

1. Optisk folie (1) af et lysgennemtraengeligt materiale, som omfatter en overflade (13) og en optisk mi-
krostruktur (11) med flere forhgjninger (111), og som er udformet fleksibel, hvor mikrostrukturens (11) forhgj-
ninger (111) star ud fra et referenceplan (15), der ligger parallelt med overfladen (13), hvor mikrostrukturens (11)
forhgjninger (111) hver udviser et til referenceplanet (15) graensende flankeafsnit (112), der beskriver en ensartet
vinkel (a) med referenceplanet (15), hvor den ensartede vinkel (a) i et omrade ligger i et omrade pé cirka 33° til
cirka 42° eller i et omrade pa cirka 35° til cirka 40°, kendetegn et ved, at mikrostrukturens (11) forhgjninger
(111) hver iseer er udformet som konus eller kegle og hver iszer udviser en afrundet spids.

2. Optisk folie (1) ifglge krav 1, hvor overfladen (13) ligger i referenceplanet (15).

3. Optisk folie (1) ifglge krav 1 eller 2, som er fremstillet af et materiale med et brydningsindeks i et omra-
de pa cirka 1,3 til cirka 1,7, sdsom navnlig af polycarbonat.

4, Optisk folie (1) ifglge et af de foregdende krav, hvor mikrostrukturens (11) forhgjninger (111) udviser en
sekskantet grundflade.

5. Optisk folie (1) ifglge krav 1, hvor forhgjningernes (111) afrundede spidser (113 hver isaer graenser til
flankeafsnittene (112).

6. Optisk folie (1) ifglge et af de foregaende krav, hvor forhgjningerne (111) hver iseer omfatter en grund-
flade, som udviser en maksimal diameter, der ligger i et omrade pa cirka 5 um til cirka 250 um eller i et omrade
pa cirka 50 um til cirka 200 um eller i et omrade pa cirka 150 um til cirka 190 pm.

7. Optisk folie (1) ifglge et af de foregdende krav, hvor forhgjningerne (111) hver iseer udviser en hgjde,
der ligger i et omrade pa cirka 5 um til cirka 100 um eller i et omrade pa cirka 20 um til cirka 80 um eller i et om-
rade pa cirka 30 um til cirka 60 um.

8. Optisk folie (1) ifglge et af de foregaende krav, hvor alle mikrostrukturens (11) forhgjninger (111) udvi-
ser den samme ensartede vinkel (a).

9. Lampe (2) med en lyskilde (21) og en optisk folie (1) ifglge et af de foregdende krav, hvor lys med lyskil-
den (21) i det vaesentlige er uorienteret udstraleligt, og hvor den optiske folie (1) daekker lyskilden (21) i en ud-
strélingsretning (24) af lampen (2).

10. Lampe (2) ifglge krav 9, der er udformet som lineaer lampe.

11. Lampe (2) ifglge krav 9 eller 10, hvor den optiske folie (1) er anbragt umiddelbart ved siden af lyskilden
(212).

12. Lampe (2) ifglge et af kravene 9 til 11, som frembyder en transparent optik, hvorpa den optiske folie

er anbragt.
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Fig. 2
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