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(54) LED RETROFIT WITH OPTICAL COMPONENT

(57) According to the invention a lighting device (1)
is provided comprising:
- a mounting section (18) comprising a first mounting face
(18a) and a second mounting face (18b) arranged at an
angle with respect to the first mounting face (18a);
- a first light emitting element (11a, 11b, 11c, 11d, 11e)
arranged on the first mounting face (18a) and a second
light emitting element (11a, 11b, 11c, 11d, 11e) arranged
on the second mounting face (18b); and
- an optical component (31, 40, 50) configured to adjust
a ratio of an intensity of light emitted from the first and
second light emitting elements (11a, 11b, 11c, 11d, 11e)
in a first lighting direction (153) to an intensity of light
emitted from the first and second light emitting elements
(11a, 11b, 11c, 11d, 11e) in a second lighting direction
(151, 155), wherein the second lighting direction (151,
155) is along a surface normal of the first (18a) or second
(18b) mounting face, and the first lighting direction (153)
is at an angle with respect to the second lighting direction
(151, 155).

The invention also provides an automotive headlight
with such lighting device (1).
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to a lighting device comprising at least one optical component in particular
configured to adjust a ratio of an intensity of light such that the lighting element may be suitably employed as retrofit
mimicking a halogen lamp e.g. for an automotive headlight. The present disclosure, further, relates to an automotive
headlight.

BACKGROUND OF THE INVENTION

[0002] Lighting devices such as halogen lamps have been standard light sources for automotive headlights for many
years. However, recent advances in LED technology and energy efficiency has spurred interest in finding suitable
replacements for halogen lamps based on LED technology, such replacement being often referred to as LED retrofit.
[0003] While LED retrofits have become popular in recent years, capabilities of LED retrofits in mimicking halogen
lamps are not yet optimal. A reason therefor lies in differing geometries of light emission regions of halogen lamps
(filament) and e.g. LED dies (light emission surfaces). As a result, in particular, intensity distributions of light emitted
from LED arrangements of existing LED retrofits differ from corresponding intensity distributions of light emitted from
halogen lamps and may result in light emission disturbing and endangering oncoming traffic when used in combination
with existing headlight reflectors and optics.

SUMMARY OF THE INVENTION

[0004] An approach to mimic a halogen lamp filament is to arrange three rows of LEDs, in particular LED dies, on
three respective surfaces (mounting faces) of an elongated, essentially cuboidal, mounting section to emit light in three
respective directions. While such LED arrangement is suitable to mimic a near-field luminance profile of a halogen lamp,
mimicking also a far-field luminance profile of a halogen lamp still remains a problem to be solved. It was found that in
case of the three row arrangement, a superposition of usually Lambertian light intensity profiles of individual LEDs causes
undesirable intensity peaks in lighting directions forming an angle of 45° with respective surface normals of adjacent
mounting faces.
[0005] It is thus an object of the present invention to provide a lighting device with improved capability to mimic light
emission properties of a conventional halogen lamp. It is a further object of the present invention to provide a corresponding
automotive headlight.
[0006] According to a first aspect of the present invention, a lighting device is provided, the lighting device comprising
a mounting section comprising a first mounting face and a second mounting face arranged at an angle, in particular of
90°65°, in particular 62°, with respect to the first mounting face; a first light emitting element arranged on the first
mounting face and a second light emitting element arranged on the second mounting face; and an optical component
configured to adjust a ratio of an intensity of light emitted from the first and second light emitting elements in a first lighting
direction to an intensity of light emitted from the first and second light emitting elements in a second lighting direction,
wherein the second lighting direction is along a surface normal of the first or second mounting face and the first lighting
direction is at an angle, in particular of 45°65°, in particular 62°, with respect to the second lighting direction.
[0007] According to a second aspect of the present invention, an automotive headlight is provided comprising such a
lighting device.
[0008] Exemplary embodiments of the first and second aspects of the invention may have one or more of the properties
described below.
[0009] In an exemplary embodiment, the optical component is or comprises an optical element configured for at least
partially absorbing, reflecting, and/or refracting light, in particular at least along the first direction. The optical component
may in an exemplary embodiment thus correspond to or comprise an optical absorption element, an optical reflection
element, a prism, and/or an optical filter.
[0010] In an exemplary embodiment, the optical component is configured to adjust the ratio of the intensity of light
emitted in the first lighting direction to the intensity of light emitted in the second lighting direction by reducing the intensity
emitted along the first lighting direction. It is noted that "along the first lighting direction" is to be understood as encom-
passing an angular distribution centered around the first direction of e.g. 630° (a 60° cone angle), in particular of 615°,
in particular of 610°. In other words, the optical component is configured to adjust an angular intensity distribution of
light emitted from the first and second light emitting elements reducing an intensity emitted at angles in between surface
normals of adjacent mounting faces. For example, in case that adjacent mounting faces form an angle of 90°, an intensity
of light emitted under 45° (630°) and/or 135° (630°) is reduced, in particular without affecting a light intensity along the
second lighting direction (and within an angular region centered around the second lighting direction of e.g. 630° (a 60°
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cone angle), in particular of 615°, and further in particular of 610°).
[0011] Thereby, an intensity distribution of light emitted from the lighting device is highly improved. For example, when
the lighting device is used in a vehicular, e.g. automotive, headlight, and is thus used with typical headlight optics,
unwanted effects such as glare potentially disturbing oncoming traffic can be reduced. The optical component thus helps
to mitigate the otherwise existing undesirable intensity peaks and therefore allows for the inventive lighting device to not
only suitably mimic an intensity distribution of a halogen lamp in the near-field but also in the far-field.
[0012] In an exemplary embodiment, the first lighting direction forms a same angle with respect to the surface normal
of the first mounting face and with respect to the surface normal of the second mounting face. Thereby, in an exemplary
embodiment, the first and the second mounting faces are adjacent mounting faces, i.e. are connected with each other
by a portion of the mounting section at which no light emitting elements are mounted. Thus, the first lighting direction is
at an angle bisecting an angle formed by the surface normal of the first mounting face and the surface normal of the
second mounting face. In an exemplary embodiment, the first mounting face and the second mounting face are arranged
at an angle of 90°65°, in particular 62°, with respect to each other, and the first lighting direction is at an angle of 45°65°,
in particular 62°, with respect to the surface normal of the first mounting face and at an angle of 45°65°, in particular
62°, with respect to the surface normal of the second mounting face. The optical component thus advantageously affects
directions in which Lambertian emissions of respective light emitting elements could otherwise cause undesirable intensity
peaks.
[0013] In an exemplary embodiment, the mounting section corresponds to a member elongated along a corresponding
longitudinal axis. In an exemplary embodiment, the first light emitting element corresponds to an arrangement of at least
two first light emitting elements arranged on the first mounting face along the longitudinal axis of the mounting section.
In an exemplary embodiment, the at least one second light emitting element corresponds to an arrangement of at least
two second light emitting elements arranged on the second mounting face along the longitudinal axis of the mounting
section. In an exemplary embodiment, the mounting section further comprises a third mounting face arranged adjacent
to the second mounting face and opposing the first mounting face, and at least two third light emitting elements are
arranged on the third mounting face along the longitudinal axis of the mounting section. Such configuration with an
elongated mounting section and corresponding longitudinal arrangements of light emitting elements advantageously
enables mimicking properties of a filament of a halogen lamp in particular in the near-field. In an exemplary embodiment,
the third mounting face is arranged at an angle of 90°65°, in particular 62°, with respect to the second mounting face
and is arranged essentially parallel (at an angle of 0°65°, in particular 62°) with respect to the first mounting face. In
this way, it becomes possible to arrange light emitting elements to emit light in three mutually orthogonal directions to
advantageously mimic a corresponding property of a halogen lamp filament.
[0014] In an exemplary embodiment, the first light emitting element, the second light emitting element, and/or the third
light emitting element comprises a light emitting diode (LED), in particular an LED die. Use of LEDs advantageously
enables provision of a highly efficient light source that can be designed e.g. in terms of light color and/or temperature
to suitably match corresponding demands e.g. in the field of automotive headlights.
[0015] In an exemplary embodiment, the optical component is configured to reduce the intensity of light emitted from
the first and second light emitting elements in the first lighting direction by at least 10%, in particular by at least 17%, in
particular by at least 25%, in particular by at least 30%, in particular by at least 35%, and in particular by at least 40%.
The optical component is thus advantageously suited to remove undesirable intensity peaks in areas in which for example
side portions of Lambertian emission of corresponding light emitting elements are superimposed. In an exemplary
embodiment, for example in addition to other features, the optical component is arranged at the lighting device to not
affect the intensity of light emitted from the first and second light emitting elements in the second lighting direction.
Alternatively or in addition, in an exemplary embodiment, the optical component is configured to allow for transmission
of light emitted from the first and second light emitting elements in the second lighting direction to at least 80%, in
particular to at least 90%, in particular to at least 95%. In other words, the optical component is arranged at the lighting
device and/or configured to reduce intensity only where needed, i.e., in regions where overlapping intensity distributions
of different light emitting elements undesirably cause intensity peaks, while at least essentially not affecting intensity in
regions where the corresponding requirements are already fulfilled. It is noted that in order to cope with an overall loss
of intensity that may be caused by the optical component, for example, a driving current for driving the light emitting
elements may be increased accordingly. It was found that an increase in driving current needed to cope with an intensity
reduction along the first lighting direction can be kept within limits tolerable for light emitting elements such as LEDs.
[0016] In an exemplary embodiment, the optical component is configured to reduce the intensity of light emitted from
the first and second light emitting elements in the first lighting direction by absorbing and/or reflecting light emitted in
the first lighting direction and/or by refracting light emitted from the first and second light emitting elements at least
partially away from the first lighting direction. In other words, at least a portion of the optical component where light
intensity needs to be reduced may be made less transparent, for example 30-40% less transparent, for instance by
applying an absorbing coating on a side of the optical component (e.g. a plane or curved glass or transparent plastic
member) facing the mounting section. In a further example, the optical component may comprise an at least partially
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reflective portion facing the mounting section. Similarly, also in this case, about 30% (e.g. 30%-40%) of light may be
reflected (e.g. back towards the mounting section/towards the light emitting elements) while for example 70% (e.g. 60%-
70%) of light may pass the optical component. A partially reflective portion may be made e.g. by sputtering aluminum.
Thus, in an exemplary embodiment, the optical component comprises a partially reflective portion comprising aluminum.
Alternatively or in addition, in an exemplary embodiment, the partially reflective portion comprises a dielectric mirror.
Such absorptive or reflective coating may for example be placed on an outside or inside of a glass bulb.
[0017] In an exemplary embodiment, the optical component comprises an at least partially absorptive and/or at least
partially reflective shield. It is noted that shield is to be understood as a device that reduces transmission of light emitted
from the first and second light emitting elements in the first lighting direction. In an exemplary embodiment, the at least
partially absorptive and/or at least partially reflective shield comprises glass or a transparent plastic and (e.g. provided
with) an absorptive and/or reflective coating. In an exemplary embodiment, the coating is provided on a side of the shield
facing the mounting section. In particular the latter arrangement turned out to be advantageous as it helps to prevent
light from entering the shield (in a light guide mode of the shield) and to be undesirably guided to an exit portion where
it could otherwise again cause undesirable light peaks.
[0018] In an exemplary embodiment, the at least partially absorptive and/or at least partially reflective shield is at least
partially curved, wherein a corresponding radius of curvature of the at least partially absorptive and/or at least partially
reflective shield corresponds to a distance between the mounting section and the at least partially absorptive and/or at
least partially reflective shield. In this connection, "corresponds to" is to be understood in that the radius of curvature is
equal to said distance 620%, in particular 615%, in particular 610%, in particular 65%. It turned out that this form of
the optical component is in particular advantageous in terms of efficiency regarding space and material requirements.
It is noted that, e.g. as opposed to the use of a closed glass bulb provided with suitable absorptive and/or reflective
coatings, use of the shield turned out to be advantageous as it advantageously allows transport of heat generated by
the light emitting elements away from the lighting device.
[0019] Thus, according to the above embodiment, the optical component is arranged at the lighting device and con-
figured to at least partially block/absorb/reflect light. Thereby, it becomes possible not only to mimic the near-field
properties of a halogen lamp but also advantageously corresponding far-field properties.
[0020] In addition or alternatively, light of selected light emitting elements may be deflected so that that less light is
superimposed at angles between the surface normals of the first and second mounting faces. To this end, the optical
component may correspond to or comprise one or more prisms, e.g. a single larger prism or a plurality of smaller (e.g.
Fresnel-) prisms that are arranged in close vicinity of light emission portions of the selected light emitting elements.
Thereby, "close vicinity" is to be understood such that a gap, e.g. an air gap, is present between the one or more prisms
and the corresponding light emission portions of the light emitting elements.
[0021] Thus, in an exemplary embodiment, the optical component comprises a prism assigned to the (arranged in
correspondence with the/arranged to collect light from the/arranged next to a light emitting portion of the) first light
emitting element arranged on the first mounting face and/or to the third light emitting element arranged on the third
mounting face. In other words, in an exemplary embodiment, the prism is arranged next to a light emitting portion of the
light emitting elements arranged on the first, the second and/or the third mounting faces, a gap, e.g. an air gap, separating
the prism and the light emitting portion of the light emitting elements.
[0022] As a result, in case that one or more prisms are assigned to the first (and/or third) light emitting element arranged
on the first (and/or third) mounting face, light is deflected away from light emitted from the second light emitting element
arranged on the second mounting face such that intensity of light emitted along the first lighting direction is reduced. In
other words, by assigning the one or more prisms to the respective light emitting elements, an asymmetric intensity
distribution is achieved which helps to reduce the undesired intensity peaks.
[0023] In a further embodiment, instead of deflecting light away, an intensity distribution, in particular of light emitted
from the first (and/or third) light emitting element arranged on the first (and/or third) mounting face, may be made narrower
to reduce an intensity in regions of overlap and to thus reduce the undesired intensity peaks. To this end, an angle
selective filter, for example brightness enhancement optics such as e.g. Fresnel structures, may advantageously be
employed.
[0024] Thus, in an exemplary embodiment, the optical component comprises an angle selective filter assigned to the
first light emitting element arranged on the first mounting face and/or to the third light emitting element arranged on the
third mounting face and configured to allow for light transmission within an angular range smaller than an angular range
of a light transmission from a light emitting surface of the first and/or third light emitting elements. In an exemplary
embodiment, the angle selective filter comprises a prism array and/or a brightness enhancement film.
[0025] It is to be understood that the presentation of embodiments of the invention in this section is merely exemplary
and non-limiting.
[0026] Other features of the present invention will become apparent from the following detailed description considered
in conjunction with the accompanying drawings. It is to be understood, however, that the drawings are designed solely
for purposes of illustration and not as a definition of the limits of the invention, for which reference should be made to
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the appended claims. It should be further understood that the drawings are not drawn to scale and are merely intended
to conceptually illustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Examples of the invention will now be described in detail with reference to the accompanying drawings, in which:

Fig. 1 exemplarily illustrates a headlight;
Fig. 2A exemplarily illustrates a lighting device according to a first embodiment;
Fig. 2B exemplarily illustrates a lighting device according to a first embodiment;
Fig. 2C exemplarily illustrates a lighting device according to a first embodiment;
Fig. 3A exemplarily illustrates a lighting device according to a second embodiment;
Fig. 3B exemplarily illustrates a lighting device according to a second embodiment; and
Fig. 4 exemplarily illustrates a lighting device according to a third embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] Figure 1 shows a headlight 100 with a reflector 120 to which an exemplary H7 halogen lamp 110 is mounted.
A filament 111 of halogen lamp 110 is placed at a focus of reflector 120 such that light 132 emitted from filament 111 is
reflected by the reflector 120 along a main lighting direction 150. A cover 121 may incorporate suitable optics for shaping
the reflected light and to form light 133 leaving headlight 100. Lamp 110 comprises a socket 114 mounted to reflector
120 via mounting portion 116. Pins 117a and 117b extend from socket 114 for power connection. Bulb 113 extends from
base portion 115 surrounding filament 111 and ends in a light blocking portion 112 which blocks direct light from filament
111.
[0029] Figure 2A shows a side-view of a retrofit lamp 1 (an example of a lighting device according to an exemplary
embodiment), lamp 1 being oriented in correspondence with lamp 100 of Fig. 1. A body 13 extends in between a light
blocking portion 12 and a socket 14, and serves in particular as heat sink for heat generated by light emitting diodes
(LEDs, examples of light emitting elements) 11. Two rows 11 of LEDs are respectively arranged on a first mounting face
18a and a second mounting face 18b of a mounting section 18 arranged on a support part 13a of body 13. For example,
LEDs 11a, 11b, 11c, 11d and 11e form an arrangement 11 of at least two first light emitting elements arranged on the
first mounting face 18a along a longitudinal axis of mounting section 18 which in the present example is parallel to the
main lighting direction 150. A further row 11 of LEDs is arranged on a third mounting face 18c opposing the first mounting
face 18a (see Figs. 2B and 2C).
[0030] Figure 2A further shows an at least partially absorptive and/or at least partially reflective shield (an optical
component) 31 arranged at lamp 1 to reduce an intensity of light emitted from the LEDs arranged on the first and second
mounting faces 18a, 18b in a direction at an angle of 45°630° with respect to the surface normal of the first mounting
face 18a and with respect to the surface normal of the second mounting face 18b. As shown in Fig. 2B, a further shield
31 is arranged to reduce overlapping intensities of light emitted from LEDs respectively arranged on the second mounting
face 18b and a third mounting face 18c. Not shown in Fig. 2B for better visibility, shields 31 may be supported by
transparent support sections 33 attached to socket 14 and/or body 13 and/or to light blocking portion 12 (see Fig. 2A).
For example, shield 31 and support sections 33 may be comprised by an integral glass or transparent plastic member
provided with a suitable absorption and/or reflection coating on a face of said member facing mounting section 18 to
form an at least partially absorptive and/or at least partially reflective shield 31. It is noted that portions of shield 31
covering areas where light absorption/reflection is not desirable (covering the second direction) may be provided with
a a broad band anti-reflection coating in order to minimize light losses.
[0031] Figure 2C shows a cross-sectional view of lamp 1 of Figs. 2A and 2B. As can be taken from Fig. 2C, for example
shield 31 to the right of the figure is centered around the first lighting direction 153, the first lighting direction being at an
angle of 45° with respect to a second lighting direction 151 along the surface normal of the first mounting face 18a and
to a further second lighting direction 155 along the surface normal of the second mounting face 18b. In other words,
taking into account the longitudinal extension of the respective arrangements 11 of LEDs into the drawing plane, in an
exemplary embodiment, the at least partially absorptive and/or at least partially reflective shield 31 is centered with
respect to a virtual plane (in direction 153) including the longitudinal axis of the mounting section 18 (perpendicular to
the drawing plane) and bisecting an angle formed by the surface normal of the first mounting face 18a and the surface
normal of the second mounting face 18b. As further shown, shield 31 covers an angle of 45°630° with respect to the
surface normal of the second mounting face 18b (an angular coverage of 60°). Thus, taking into account the extension
of the respective LED arrangements 11, in an exemplary embodiment, the at least partially absorptive and/or at least
partially reflective shield 31 covers an angular range of 610°, in particular of 620°, in particular of 630° with respect to
the virtual plane. In the shown example, a radius of curvature of shield 31 (e.g. R = 8 mm) coincides with a distance of
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shield 31 with the longitudinal axis at the center of the mounting section 18. This radius allows for suitable adjustment
to fit mechanical constraints (e.g. lamp size, optics, etc.). Further, in the shown exemplary case, the extension d from
an edge of shield 31 to the opposing edge corresponds to the radius (e.g. d = 8 mm).
[0032] Figures 3A and 3B illustrate a further exemplary embodiment of an optical component 40 in form of respective
prisms 40 arranged adjacent to the first light emitting element arranged on the first mounting face 18a and/or to the third
light emitting element arranged on the third mounting face 18c. As shown, in the exemplary embodiment, an air gap 19
is formed between the at least one prism 40 and a light emitting surface of the first light emitting element arranged on
the first mounting face 18a and/or a light emitting surface of third light emitting element arranged on the third mounting
face 18c. Prisms 40 deflect light (along deflecting directions 152, 158) from LED arrangements 11 on mounting faces
18a, 18c towards body 13 (away from the second lighting directions 151 and 157, i.e., away from the surface normals
of the first and third mounting faces 18a, 18c). Thus, the intensity along the first lighting direction 153 of 45° with respect
to the surface normal of the second mounting face 18b is reduced. Airgap 19 between respective light emitting surfaces
of the LEDs 11 and prisms 40 advantageously helps to allow for the deflection. To allow for air gap 19, prism 40 can be
realized as a prism bar 40 attached to light blocking portion 12 and body 13 (see Fig. 3B) at respective attachment
sections 41, 43.
[0033] Figure 4 shows a further exemplary embodiment of an optical component 50 which is configured as angle
selective filter (which may be referred to also as brightness enhancement optic) assigned to a respective LED arrangement
11 and configured to narrow respective light intensity profiles of LEDs to thereby reduce the projected light emitting area
and to thus reduce intensity in regions of overlap between LEDs of neighbouring arrangements. As illustrated for the
LED arrangement 11 on the first mounting face 18a, an intensity distribution 162 without optical component 50 is narrowed
into intensity distribution 161 with optical component 50. Similarly as in the case of the first embodiment (Figs. 2A to 2C)
and the second embodiment (Figs. 3A to 3B), optical component 50 helps to reduce an intensity along a first lighting
direction 153 at an angle of 45° with respect to the surface normal of the second mounting face 18b and to thereby
suitably adjust the beam profile on the road.
[0034] In the case shown in Fig. 4, the angle selective filter 50 is realized as an array of prisms 50a, 50b, 50c assigned
to a respective arrangement 11 of LEDs, whereby an air gap 19 is present between the optical component 50 and light
emitting surfaces of the respective LEDs. To this end, the prism array 50 may be mounted to the lighting device 1 in a
similar fashion as optical component 40 in Fig. 3B.

LIST OF REFERENCE SIGNS:
Lighting device 1
LED arrangement 11
LEDs 11a, 11b, 11c, 11d, 11e
Light blocking portion 12
Body 13
Support part 13a
Socket 14
Mounting section 18
Mounting face 18a, 18b, 18c
Air gap 19
Shield 31
Support sections 33
Prism, prism bar 40
Attachment sections 41, 43
Angle selective filter 50
Prisms 50a, 50b, 50c
Headlight 100
Halogen lamp 110
Filament 111
Light blocking portion 112
Bulb 113
Socket 114
Base portion 115
Mounting portion 116
Pins 117a, 117b
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Claims

1. A lighting device (1) comprising:

- a mounting section (18) comprising a first mounting face (18a) and a second mounting face (18b) arranged
at an angle with respect to the first mounting face (18a);
- a first light emitting element (11a, 11b, 11c, 11d, 11e) arranged on the first mounting face (18a) and a second
light emitting element (11a, 11b, 11c, 11d, 11e) arranged on the second mounting face (18b); and
- an optical component (31, 40, 50) configured to adjust a ratio of an intensity of light emitted from the first and
second light emitting elements (11a, 11b, 11c, 11d, 11e) in a first lighting direction (153) to an intensity of light
emitted from the first and second light emitting elements (11a, 11b, 11c, 11d, 11e) in a second lighting direction
(151, 155), wherein the second lighting direction (151, 155) is along a surface normal of the first (18a) or second
(18b) mounting face, and the first lighting direction (153) is at an angle with respect to the second lighting
direction (151, 155).

2. The lighting device (1) according to claim 1, wherein the first lighting direction (153) forms a same angle with respect
to the surface normal of the first mounting face (18a) and with respect to the surface normal of the second mounting
face (18b).

3. The lighting device (1) according to claim 1 or 2, wherein the first mounting face (18a) and the second mounting
face (18b) are arranged at an angle of 90°65° with respect to each other, and wherein the first lighting direction
(153) is at an angle of 45°65° with respect to the surface normal of the first mounting face (18a) and at an angle of
45°65° with respect to the surface normal of the second mounting face (18b).

4. The lighting device (1) according to claim 1 or 2, wherein one or more of the following are realized:

a) the first light emitting element (11a, 11b, 11c, 11d, 11e) corresponds to an arrangement of at least two first
light emitting elements (11a, 11b, 11c, 11d, 11e) arranged on the first mounting face (18a) along a longitudinal
axis of the mounting section (18),
b) the second light emitting element (11a, 11b, 11c, 11d, 11e) corresponds to an arrangement of at least two
second light emitting elements (11a, 11b, 11c, 11d, 11e) arranged on the second mounting face (18b) along
the longitudinal axis of the mounting section (18), and
c) the mounting section (18) further comprises a third mounting face (18c) arranged adjacent to the second
mounting face (18b) and opposing the first mounting face (18a), and at least two third light emitting elements
(11a, 11b, 11c, 11d, 11e) are arranged on the third mounting face (18c) along the longitudinal axis of the
mounting section (18).

5. The lighting device (1) according to claim 1 or 2, wherein the optical component (31, 40, 50) is configured to reduce
the intensity of light emitted from the first and second light emitting elements (11a, 11b, 11c, 11d, 11e) in the first
lighting direction (153) by at least 10%.

6. The lighting device (1) according to claim 1 or 2, wherein the optical component (31, 40, 50) is configured to reduce

(continued)

Reflector 120
Cover 121
Light rays 132, 133
Main lighting direction 150
First lighting direction 153
Second lighting directions 151, 155, 157
Deflecting directions 152, 158
Intensity distribution with angle selective filter 161
Intensity distribution without angle selective filter 162
edge-to-edge distance of shield 31 d
curvature radius of shield 31 R
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the intensity of light emitted from the first and second light emitting elements (11a, 11b, 11c, 11d, 11e) in the first
lighting direction (153) by absorbing or reflecting light emitted in the first lighting direction (153) or by refracting light
emitted from the first and second light emitting elements (11a, 11b, 11c, 11d, 11e) at least partially away from the
first lighting direction (153).

7. The lighting device (1) according to claim 1 or 2, wherein the optical component (31, 40, 50) comprises an at least
partially absorptive or at least partially reflective shield (31).

8. The lighting device (1) according to claim 7, wherein the at least partially absorptive or at least partially reflective
shield (31) is at least partially curved, wherein a corresponding radius of curvature of the at least partially absorptive
or at least partially reflective shield (31) corresponds to a distance between the mounting section (18) and the at
least partially absorptive or at least partially reflective shield (31).

9. The lighting device (1) according to claim 7, wherein the at least partially absorptive or at least partially reflective
shield (31) is centered with respect to a virtual plane including a longitudinal axis of the mounting section (18) and
bisecting an angle formed by the surface normal of the first mounting face (18a) and the surface normal of the
second mounting face (18b).

10. The lighting device (1) according to claim 9, wherein the at least partially absorptive or at least partially reflective
shield (31) covers an angular range of 6 10° with respect to the virtual plane including the longitudinal axis of the
mounting section (18).

11. The lighting device (1) according to claim 1 or 2, wherein the optical component (31, 40, 50) comprises a prism (40,
50a, 50b, 50c) assigned to the first light emitting element (11a, 11b, 11c, 11d, 11e) arranged on the first mounting
face (18a).

12. The lighting device (1) according to claim 11, wherein

- the prism (40, 50a, 50b, 50c) is arranged adjacent to the first light emitting element (11a, 11b, 11c, 11d, 11e)
arranged on the first mounting face (18a), and
- an air gap is formed between the prism (40, 50a, 50b, 50c) and a light emitting surface of the first light emitting
element (11a, 11b, 11c, 11d, 11e) arranged on the first mounting face (18a).

13. The lighting device (1) according to claim 1 or 2, wherein the optical component (31, 40, 50) comprises an angle
selective filter (50), assigned to the first light emitting element (11a, 11b, 11c, 11d, 11e) arranged on the first mounting
face (18a), and configured to allow for light transmission within an angular range smaller than an angular range of
light transmission from a light emitting surface of the first light emitting element (11a, 11b, 11c, 11d, 11e) arranged
on the first mounting face (18a).

14. The lighting device (1) according to claim 13, wherein the angle selective filter (50) comprises a prism array (50) or
a brightness enhancement film.

15. Automotive headlight comprising the lighting device (1) according to any one of claims 1 to 14.
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