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The invention relates to a lighting unit (1) for a headlight
(100), in particular for a headlight for a motor vehicle,
wherein the lighting unit at least comprises:

*) afirstlight source group (10), which first light source group
(10) comprises at least one light source (11, 12, 13, 14),

*) a the second light source group (20), which second light
source group (20) comprises at least one light source (21),
wherein the first light source group (10) is configured to
generate a first light function, and wherein the second light
source group (20) is configured to generate a second light
function, which is different from the first light function, and
wherein each light source (11, 12, 13, 14) of the first light
source group (10) couples light into an optics element (111,
112,113, 114) associated with the respective light source (11,
12,13, 14), and wherein each light source (21) of the second
light source group (20) couples light into an optics element
(121) associated with the respective light source (21), and
wherein a secondary optics, in particular in the form of a
diffusing optics (50), is arranged downstream of the optics
elements (111,112, 113, 114, 121), through which secondary
optics (50) the light exiting from all optics elements (111,
112, 113, 114, 121) passes and is irradiated into a region in
front of the lighting unit (1), and wherein the least two groups
(10, 20) of light sources (11, 12, 13, 14, 21) can be controlled
separately.
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LIGHTING UNIT FOR A VEHICLE
HEADLAMP

[0001] The invention relates to a lighting unit for a head-
light, in particular for a headlight for a motor vehicle.
[0002] Theinvention also relates to a headlight for a vehicle
comprising at least one such lighting unit.

[0003] In headlight technology it is often desirable to pro-
vide two or more light functions using just one or more
identical illuminating devices/lighting units. By way of
example, a flashing light function and the position light func-
tion or daytime running light function are often provided by
means of one or more lighting units, wherein one lighting unit
provides both light functions. The light of both light functions
exits here via a common light exit area.

[0004] Such a light exit area here is of a certain size and it
is then often problematic to provide a homogeneously light-
ing light exit area. Such homogeneously lighting areas, how-
ever, are often desirable on account of the improved visual
impression, and are also prescribed by law.

[0005] One object of the invention is to create a compact
lighting unit for producing two or more light functions, with
which the above-mentioned problems are overcome.

[0006] In addition, a further object of the invention is to
create a lighting unit that meets the requirements of a homo-
geneous appearance of the individual light functions.

[0007] This object is achieved with a lighting unit of the
type mentioned in the introduction in that, in accordance with
the invention, the lighting unit at least comprises:

[0008] *) a first light source group, which first light source
group comprises at least one light source,

[0009] *) a second light source group, which second light
source group comprises at least one light source,

[0010] wherein the first light source group is configured to
generate a first light function, and wherein the second light
source group is configured to generate a second light func-
tion, which is different from the first light function, and
wherein each light source of the first light source group
couples light into an optics element associated with the
respective light source, and wherein each light source of the
second light source group couples light into an optics element
associated with the respective light source, and wherein a
secondary optics, preferably in the form of a diffusing optics,
is arranged downstream of the optics elements, through
which secondary optics the light exiting from the optics ele-
ments passes and is irradiated into a region in front of the
lighting unit, and wherein the least two groups of light
sources can be controlled separately.

[0011] The light sources of both light functions irradiate
light through a common diffusing optics (secondary optics),
for example a diffusing plate, and therefore an area with
defined form is illuminated in the case of both light functions.
By way of example, such an area, i.e. the diffusing optics, has
a circular form in a view from the front. Such a defined area,
in particular a circular area, may be lit up or illuminated/lit
through easily in a homogeneous manner. Due to the use of a
primary optics in the form of an optics element for each light
source, the diffusing optics can also be lit up optimally for
each light function.

[0012] It is important primarily that the individual groups
of light sources can be controlled independently of one
another, such that the individual light functions can be acti-
vated and deactivated independently of one another or can be
operated alternately to one another (for example in the case of
a flashing light-daytime running light).
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[0013] Insome circumstances it may also be advantageous
if the individual light sources within a group can be controlled
separately from one another.

[0014] Inparticularitis advantageous ifthe optics elements
are formed as TIR lenses.

[0015] TIR lenses (TIR=total internal reflection) are lenses
with total reflection. This lens type is characterised by a
particularly high bundling efficiency with shallow installa-
tion depth.

[0016] TIR lenses ofthis type have two regions, specifically
arefractive part (generally the centre of the lens), in which the
light is bundled by refraction, and an outer reflective part, in
which the light is bundled by mirroring or by total reflection.
[0017] In particular the optics elements associated with the
light sources are formed as light-collecting optics.

[0018] Itis particularly advantageous if the optics elements
associated with the light sources are formed in a common
optical component (also referred to as a collection optics).
[0019] This optical component accordingly has a number
of'totally reflective, light-collecting regions corresponding to
the number of optics. Due to the integration of all optics
elements, in particular all TIR lenses, in one component, the
advantage is provided that there is no need for a number of
optics elements when assembling and positioning the lighting
units, but merely a single component has to be positioned and
secured.

[0020] Furthermore, the at least one light source of the first
light source group and at least one light source of the second
light source group are advantageously arranged on a common
support.

[0021] This support is preferably a circuit board, which in
turn is preferably arranged on a heat sink.

[0022] In a specific embodiment of the invention it is
favourable to arrange the at least one light source of the first
light source group and the at least one light source on a flat
area of the common support.

[0023] It may then be advantageous for all light sources to
be arranged in a substantially identically directed manner,
such that these irradiate light reliably in an optimal manner
through the common diffusing plate.

[0024] In accordance with a specific embodiment the first
light source group is configured to generate a flashing light
function.

[0025] Furthermore, in accordance with the specific
embodiment, the second light source group is configured to
generate a daytime running light function, a position light
function, or a combined daytime running light-position light
function (here, position light is a dipped daytime running
light).

[0026] Furthermore, in a specific embodiment, in particular
in conjunction with the generation of a flashing light function,
the first light source group comprises two or more light
sources.

[0027] By way of example it has proven to be advantageous
when the first light source group comprises exactly four light
sources.

[0028] Furthermore, in a specific embodiment, in particular
in conjunction with the generation of a position light and/or
daytime running light, it is advantageous if the second light
source group comprises exactly one light source.

[0029] In order to achieve an optimal illumination of the
diffusing plate or diffusing optics, it is advantageous if the
light sources of the first light source group are arranged
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around the at least one, preferably exactly one, light source of
the second light source group.

[0030] In this sense it is also advantageous when the least
one, preferably exactly one light source of the second light
source group is/are arranged in the centre of the two or more
light sources of the first light source group.

[0031] Inaccordance with a specific embodiment, in order
to achieve a uniform illumination of the diffusing optics, the
four light sources are arranged at the corners of a virtual
rectangle or square.

[0032] The atleast one, preferably exactly one, light source
of the second light source group is in this case preferably
arranged at the point of intersection of the diagonals of the
rectangle or square.

[0033] Inaddition, it is particularly advantageous when the
one or more optics elements of the first group, in terms of
its/their horizontal and/or vertical, in particular in terms of
its/their horizontal and vertical irradiation behaviour in the
centre of the optics element, is/are formed as wide emitters.
[0034] Itis also advantageous when the one or more optics
elements of the first group, in terms of its/their horizontal
and/or vertical, in particular in view of its/their horizontal and
vertical irradiation behaviour in the region of a casing of the
optics element, is/are formed as a combined wide and criss-
cross emitter.

[0035] Furthermore, it is also advantageous when the two
or more optics elements of the first group are identical in
terms of their irradiation behaviour.

[0036] There are inhomogeneities in the light distribution
on account of the system, due to the arrangement of generally
two or more, in particular 4, light sources and optics elements
of the first group in a grid. Here, it has been found that, by
mixing between criss-cross and wide emitter principles, a
good uniformity in the light distribution, i.e. merely small
brightness fluctuations over the light exit area of the second-
ary optics (diffusing optics), is achieved at the lens casing,
and the “spot” behaviour of the light sources, in particular in
the form of light-emitting diodes, can be damped as a result.
[0037] Furthermore, but one or more optics elements of the
second group, in terms of its/their horizontal irradiation
behaviour in the region of a casing of the optics element,
is/are formed as criss-cross emitters.

[0038] Furthermore, the one or more optics elements of the
second group, in terms of its/their horizontal irradiation
behaviour in the centre of the optics element, is/are formed as
wide emitters.

[0039] Lastly, it is also advantageous if the one or more
optics elements of the second group, in terms of its/their
vertical irradiation behaviour, irradiates/irradiate light beams
substantially in parallel.

[0040] The light source, generally the exactly one light
source, of the second group preferably lies in the centre of the
light sources of the first group, and the light of the first group
is to be irradiated as efficiently as possible. Here, the homo-
geneity of the irradiated light has a subordinate role and in this
respect is less important than the fact that, in the case of the
central arrangement of just one diffusing optics per lens tube
(secondary optics), the light density should decrease out-
wardly uniformly and no inhomogeneities should be pos-
sible.

[0041] In a particularly advantageous embodiment of the
invention the light sources are LED light sources, wherein
each LED light source comprises at least one light-emitting
diode.
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[0042] Here, it may be possible that each LED light source
can be controlled and can be switched on and off and/or can be
dimmed separately, wherein each light-emitting diode of an
LED light source preferably can be controlled and can be
switched on and off and/or can be dimmed separately.
[0043] Individual optics elements in the collection optics
are advantageously distanced from one another in such a way
that no transition regions for light exist between the optics
elements, and there is thus no mixing of light from different
optics elements.

[0044] For design reasons, however, adjacent optics ele-
ments may also transition into one another in transition
regions. In this way the optical component emits light not
only into the light exit regions associated with the individual
optics elements, but also into the regions between the optics
elements.

[0045] The object stated in the introduction is also achieved
with a vehicle headlight comprising one or more lighting
units as described above.

[0046] Ina specificembodiment the vehicle headlight com-
prises four such lighting units.

[0047] Four lighting units are preferably arranged at the
four corners of a virtual rectangle or square.

[0048] It is also advantageous if all lighting units are of
substantially identical structure.

[0049] The invention will be explained in greater detail
hereinafter with reference to the drawings, in which

[0050] FIG. 1 shows a detail of a vehicle headlight in the
region of a lighting unit according to the invention,

[0051] FIG. 2 shows the lighting unit from FIG. 1 with
removed secondary optics,

[0052] FIG. 3 shows a light source arrangement of a light-
ing unit according to the invention,

[0053] FIG. 4 shows the light source arrangement from
FIG. 3 with primary optics arranged to the front in a partially
transparent illustration,

[0054] FIG. 5 shows a horizontal section through an optics
element of a first light source group for illustration of the
beam profile in the edge region,

[0055] FIG. 6 shows a horizontal section through an optics
element of a first light source group for illustration of the
beam profile in the centre of the optics element,

[0056] FIG. 7 shows a vertical section through an optics
element of a first light source group for illustration of the
beam profile in the edge region,

[0057] FIG. 8 shows a vertical section through an optics
element of a first light source group for illustration of the
beam profile in the centre of the optics element,

[0058] FIG. 9 shows a horizontal section through an optics
element of a second light source group for illustration of the
beam profile in the edge region,

[0059] FIG. 10 shows a horizontal section through an optics
element of a second light source group for illustration of the
beam profile in the centre of the optics element,

[0060] FIG. 11 shows a vertical section of an optics element
of a second light source group for illustration of the beam
profile in a vertical direction,

[0061] FIG. 12 shows the front side of the optical compo-
nent,

[0062] FIG. 13 shows a section along the line A-A in FIG.
12,

[0063] FIG. 14 shows a section along the line B-B in FIG.
12, and
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[0064] FIG.15 shows arear view ofthe optics element from
FIG. 12.
[0065] FIG.1 shows a lighting unit 1 of a vehicle headlight

100. Here, FIG. 1 shows merely a detail of the vehicle head-
light 100, and in a specific example the vehicle headlight 100
has four lighting units 1, which are arranged at the corners of
a virtual rectangle or square.

[0066] A lighting unit 1 has, as shown in FIG. 1, a diffusing
plate 50, through which the light sources located therebehind
irradiate light, as described hereinafter. All lighting units 1
preferably have a substantially identical structure

[0067] FIG. 2 shows the lighting unit 1 from FIG. 1, now
with removed diffusing plate, such that an optical component
200 is now visible. A number of primary optics (optics ele-
ments) 111, 112, 113, 114, 121 are arranged in this optical
component 200 or are formed in the component 200.

[0068] As can be seen from FIGS. 3 and 4 in combination
with FIG. 2, the lighting unit 1 comprises a first light source
group 10, which group 10 comprises four light sources 11,12,
13, 14, and a second light source group 20, which comprises
exactly one light source 21.

[0069] The light sources 11,12,13,14, 21 each consistofat
least one light-emitting diode (LED), generally from exactly
one LED.

[0070] The four light sources 11, 12, 13, 14 of the first
group 10 are arranged at the corners of a virtual square.
[0071] The light source 21 of the second light source group
20 is located in the centre of the four light sources in 11, 12,
13,14.

[0072] Alllight sources 11,12,13, 14,21 are mounted on a
common support 30, for example are mounted on a heat sink,
more specifically preferably on a flat area of the common
support 30, such that all light sources irradiate light substan-
tially in an identically directed manner through the associated
diffusing optics 15. Specifically, all light sources here are
arranged on a common printed circuit board/circuit board 30
(support), which is in turn mounted for example on a heat
sink.

[0073] The two groups 10, 20 can be controlled separately,
such that two light functions—a first light function for
example in the form of a flashing light/direction indicator by
means of the light sources of the first groups and a second
light function, for example a daytime running light or a posi-
tion light with the light source ofthe second group 20—canbe
switched on and off independently of one another, wherein
this is the case preferably in flashing light operation, in which
the flashing light and the daytime running lights are switched
on and off alternately.

[0074] Each light source 11, 12, 13, 14 of the first light
source group 10 couples light into an optics element 111, 112,
113, 114 associated with the respective light source 11, 12,
13, 14 (see FIGS. 2 and 4).

[0075] The light source 21 of the second light source group
20 also couples light into its own associated optics element
121.

[0076] These optics elements 111, 112,113,114, 121 emit
the light onto the common diffusing optics 50; in the event of
activation of the group 1, the light sources 11,12, 13, 14 here
emit light onto the diffusing optics 50 via the optics elements
111, 112, 113, 114, and in the event of actuation of the group
2, the light source 21 emits light onto the diffusing optics 50
via the optics element 121.

[0077] The optics elements 111, 112, 113, 114, 121 are
light-collecting optics, which are formed as TIR lenses. TIR
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lenses (TIR=total internal election) are lenses with total
reflection. This lens type is characterised by a particularly
high bundling efficiency with shallow installation depth.
[0078] TIR lenses ofthis type have two regions, specifically
arefractive part (generally the centre of the lens), in which the
light is bundled by refraction, and an outer reflective part, in
which the light is bundled by mirroring or by total reflection.
The individual optics elements will be discussed in greater
detail further below.

[0079] The specified five optics elements 111, 112, 113,
114, 121 are formed in a common optical component 200.
This optical component 200 accordingly has a number of
totally reflective, light-collecting regions corresponding to
the number of optics elements. Due to the integration of all
optics elements, in particular all TIR lenses, in one compo-
nent, the advantage is provided that there is no need for a
number of optics elements when assembling and positioning
the lighting units, but merely a single component has to be
positioned and secured.

[0080] FIG. 5 and FIG. 6 each show a horizontal section
through an idealised TIR optics element 111, which is asso-
ciated with a light source 11 of the first group 10. Here, FIG.
5 shows the beam profile in the edge or casing region of the
TIR lens 111, whereas FIG. 6 shows the beam profile in a
region of the centre of the TIR lens 111. The total beam profile
is given naturally from the superimposition of these illustra-
tions, but for reasons of improved clarity is not illustrated in
the drawings.

[0081] Ascanbeclearly seen, the TIR optics element 111 in
the region of'its casing 111' is formed as a combined wide and
criss-cross emitter, whereas it is formed in its centre 111" as
a wide emitter.

[0082] Here, the term “criss-cross emitter” means that light
beams from a lens formed as a criss-cross emitter or from a
lens region formed as a criss-cross emitter are refracted
towards the optical axis X of the lens, i.e. cross said axis.
[0083] Here, the term “wide emitter” means that light
beams from a lens region formed as a wide emitter or from a
lens region formed as a wide emitter are refracted away from
the optical axis X of the lens, i.e. do not cross said axis.
[0084] The inner casingregion 111" adjoining the refractive
region 111" in FIG. 5 is formed as a wide emitter, whereas the
lens in an outer casing region 111' is formed as a criss-cross
emitter, and the casing region 111' is therefore formed as a
combined wide and criss-cross emitter.

[0085] In the vertical direction the radiation behaviour of
the TIR lens 111 is similar, as can be inferred from the vertical
section through the lens 111 illustrated in FIGS. 7 and 8.
[0086] The optical elements 111, 112, 113, 114 of the first
group 10 are formed identically in terms of their irradiation
behaviour.

[0087] FIG. 9 and FIG. 10 each show a horizontal section
through an idealised TIR optics element 121, which is asso-
ciated with the light source 21 of the second group 20. Here,
FIG. 9 shows the beam profile in the edge region of the TIR
lens 121, whereas FIG. 10 shows the beam profile in the
region of the centre of the TIR lens 121. The total beam profile
is given naturally from the superimposition of these illustra-
tions, but for reasons of improved clarity is not illustrated in
the drawings.

[0088] Inthe region of the casing 121' of the TIR lens, said
lens is formed as a criss-cross emitter, whereas it is formed in
its centre 121" as a wide emitter.
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[0089] FIG. 11 lastly also shows a vertical section through
the TIR lens 121. As can be inferred from FIG. 11, the TIR
lens 121 has a substantially parallel irradiation behaviour in
terms of the vertical direction of light beams.

[0090] FIGS. 5-11 show the irradiation behaviour of the
TIR lenses in an idealised illustration, i.e. in isolation, with-
out the adjacent lenses in the optical component 200.

[0091] FIG.12shows the front side, i.e. the light exit side of
the optical component 200 with the TIR lenses 111, 112,113,
114, 121.

[0092] FIG. 13 shows a section along the line A-A in FIG.
12.
[0093] FIG. 14 shows a section along the line B-B in FIG.
12.
[0094] As canbe clearly seen from the sections in FIGS. 13

and 14, apart from the fact that the individual TIR lenses have
an indentation in their centre and their light exit areas there-
fore do not lie in a single plane, the individual TIR lenses in
the shown illustration are not formed as individual lenses
separate from one another, but together form the one-piece
optical compovent 200 (collection optics 200).

[0095] Inthe shown embodiment the individual TIR lenses
additionally transition in their edge regions into the adjacent
TIR lenses. When permitted by the boundary conditions, for
example the design, it may also be, however, contrary to the
illustration, that the individual TIR lenses advantageously do
not transition into one another.

[0096] In the shown embodiment, in which the TIR lenses
transition into one another, the casing of the “respective” TIR
lens loses its totally reflective properties in these transition
regions, for example in the transition regions between the TIR
lenses 111-121 and 121-113 in FIG. 13 or the TIR lenses
111-114 in FIG. 14 (this is of course also true for all other
transition regions not shown), and therefore the light from one
TIR lens enters an adjacent TIR lens and exits from the light
exit area of the adjacent TIR lens.

[0097] FIG. 15 also shows the optical component 200 in a
rear view with schematically indicated transition regions 201
in each case between the individual TIR lenses 111-112,
111-114, 112-113 and 113-114 and transition regions 202
between the central TIR lens 121 and the four outer TIR
lenses 111, 112, 113, 114.

[0098] With reference again to FIG. 12, the region 400 of
the component 200 schematically shows the region that
approximately is illuminated when the indicator is actuated,
wherein the region of the TIR lens 121, i.e. the region of the
(switched-oft) daytime running light, is also illuminated, but
more weakly than the surrounding region, since here less light
exits from the TIR lenses 111, 112, 113, 114. However, the
light is diftused anyway by the diffusing optics 50, such that
these differences are not perceived visually.

[0099] The outermost regions of the component 200 out-
side the region 400 are in practice not lit or are only slightly
lit, however this is negligible.

[0100] When the indicator is switched off and only the
daytime running light is illuminated, the central region 121
will be lit up, however light may also exit to a small extent
from the indicator lenses (TIR lenses 111, 112, 113, 114).

1. A lighting unit (1) for a headlight (100), in particular for

a headlight for a motor vehicle, wherein the lighting unit at
least comprises:

afirstlight source group (10), which first light source group
(10) comprises at least one light source (11, 12,13, 14),
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a second light source group (20), which second light source
group (20) comprises at least one light source (21),

wherein the first light source group (10) is configured to
generate a first light function, and

wherein the second light source group (20) is configured to

generate a second light function, which is different from
the first light function, and

wherein each light source (11, 12, 13, 14) of the first light

source group (10) couples light into an optics element
(111,112, 113, 114) associated with the respective light
source (11, 12, 13, 14), and

wherein each light source (21) of the second light source

group (20) couples light into an optics element (121)
associated with the respective light source (21), and

wherein a secondary optics, in particular in the form of a

diffusing optics (50), is arranged downstream of the
optics elements (111, 112, 113, 114, 121), through
which secondary optics (50) the light exiting from the
optics elements (111, 112, 113, 114, 121) passes and is
irradiated into a region in front of the lighting unit (1),
and

wherein the least two groups (10, 20) of light sources (11,

12, 13, 14, 21) can be controlled separately, and
wherein the first light source group (10) is configured to
generate a flashing light function, and the second light
source group (20) is configured to generate a daytime
running light function, a position light function, or a
combined daytime running light-position light function,

wherein the one or more optics elements (111, 112, 113,

114) of the first light source group (10), in terms of
its/their horizontal and/or vertical, in particular in terms
of its/their horizontal and vertical irradiation behaviour
in the region of a casing of the optics element (111, 112,
113, 114), is/are formed as combined wide and criss-
cross emitters, and

wherein the one or more optics elements (121) of the sec-

ond light source group (20), in terms of its/their horizon-
tal irradiation behaviour in the region of a casing of the
optics element (121), is/are formed as criss-cross emit-
ters.

2. The lighting unit of claim 1, wherein the individual light
sources (11, 12, 13, 14, 21) within a light source group (10,
20) can be controlled separately from one another.

3. The lighting unit of claim 1, wherein the optics elements
(111,112,113, 114, 121) are formed as TIR lenses.

4. The lighting unit of claim 1, wherein the optics elements
(111, 112, 113, 114, 121) associated with the light sources
(11, 12, 13, 14, 21) are formed as light-collecting optics.

5. The lighting unit of claim 1, wherein the optics elements
(111, 112, 113, 114, 121) associated with the light sources
(11,12, 13, 14, 21) are formed in a common optical compo-
nent (200).

6. The lighting unit of claim 1, wherein the at least one light
source (11, 12, 13, 14) of the first light source group (10) and
the at least one light source (21) of the second light source
group (20) are arranged on a common support (30).

7. The lighting unit of claim 6, wherein the at least one light
source (11, 12, 13, 14) of the first light source group (10) and
the at least one light source (21) are arranged on a flat area of
the common support (30).

8. The lighting unit of claim 1, wherein the first light source
group (10) comprises two or more light sources (11, 12, 13,
14).
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9. The lighting unit of claim 8, wherein the first light source
group (10) comprises exactly four light sources (11, 12, 13,
14).

10. The lighting unit of claim 1, wherein the second light
source group (20) comprises exactly one light source (21).

11. The lighting unit of claim 8, wherein the light sources
(11,12, 13, 14) of the first light source group (10) are arranged
around the at least one light source (21) of the second light
source group (20).

12. The lighting unit of claim 11, wherein the at least one,
light source (21) of the second light source group (20) is/are
arranged in the centre of the two or more light sources (11, 12,
13, 14) of the first light source group (10).

13. The lighting unit of claim 9, wherein the four light
sources (11,12, 13, 14) are arranged at the corners of a virtual
rectangle or square.

14. The lighting unit of claim 1, wherein the one or more
optics elements (111, 112, 113, 114) of the first light source
group (10), in terms of its/their horizontal and/or vertical
irradiation behaviour in the centre ofthe optical element (111,
112, 113, 114), is/are formed as wide emitters.

15. The lighting unit of claim 8, wherein the two or more
optics elements (111, 112, 113, 114) of the first light source
group (10) are formed identically in terms of their irradiation
behaviour.

16. The lighting unit of claim 1, wherein the one or more
optics elements (121) of the second light source group (20), in
terms of'its/their horizontal irradiation behaviour in the centre
of the optics element (121), is/are formed as wide emitters.
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17. The lighting unit of claim 1, wherein the one or more
optics elements (121) ofthe second light source group (20), in
terms of its/their vertical irradiation behaviour, irradiates/
irradiate light beams substantially in parallel.

18. The lighting unit of claim 1, wherein the light sources
(111,112,113,114,121) are LED light sources, wherein each
LED light source (111,112,113, 114, 121) comprises at least
one light-emitting diode.

19. The lighting unit of claim 18, wherein each LED light
source (111,112, 113, 114, 121) can be controlled and can be
switched on and off and/or can be dimmed separately.

20. The lighting unit of claim 5, wherein adjacent optics
elements (111,112,113, 114, 121) transition into one another
in transition regions (201, 202).

21. A vehicle headlight comprising one or more lighting
units according to claim 1.

22. The vehicle headlight of claim 21 which comprises four
of the lighting units.

23. The vehicle headlight of claim 22, wherein the four
lighting units (1) are arranged at the corners of a virtual
rectangle or square.

24. The vehicle headlight of claim 21, wherein all of the
lighting units (1) have a substantially identical structure.

25. The lighting unit of claim 19, wherein each light-
emitting diode of an LED light source can be controlled and
can be switched on and off and/or can be dimmed separately.
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