EP 4 818 580 A1

Sl veerees (11) EP 4 818 580 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) Européisches
Patentamt
0} European

(43) Date of publication: (51) International Patent Classification (IPC):
07.10.2026 Bulletin 2026/41 F21V 7/00 (2006.01) F21S 41/30(2018.01)
(21) Application number: 24914891.7 (86) International application number:
PCT/CN2024/119677

(22) Date of filing: 19.09.2024
(87) International publication number:
WO 2025/145669 (10.07.2025 Gazette 2025/28)

(84) Designated Contracting States: (71) Applicant: Hasco Vision Technology Co., Ltd.
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB Jiading District
GRHRHUIEISITLILT LU LV MC ME MK MT NL Shanghai 201821 (CN)

NO PL PT RO RS SE SI SK SM TR

Designated Extension States: (72) Inventor: ZHANG, Jie

BA Shanghai 201821 (CN)

Designated Validation States:

GE KH MA MD TN (74) Representative: SSM Sandmair
Patentanwaélte Rechtsanwalt

(30) Priority: 02.01.2024 CN 202410001336 Partnerschaft mbB

Joseph-Wild-StraBe 20
81829 Miinchen (DE)

(54) LIGHTING MODULE, LIGHTING SYSTEM AND VEHICLE

(57)  The present application relates to vehicle light- y
ing devices. Disclosed is a lighting module. comprising a

light source. a first reflective element and a second
reflective element, which are sequentially arranged;
the second reflective element comprises a curved reflec-
tive component and a planar reflective component which
are up-down and sequentially connected to each other,
wherein the curved reflective component can receive a
portion of light reflected by the first reflective element and
reflect same to a light emission opening so as to form a
first lighting pattern, and the planar reflective component
can receive the other portion of the light reflected by the
first reflective element and reflect same to the light emis-
sion opening so as to form a second lighting pattern, the
first lighting pattern and the second lighting pattern being
superimposed so as to form a lighting pattern. When the
curved reflective component is located above the planar
reflective component, the reflective surface of the first
reflective element faces away from the light emission
opening. and when the planar reflective component is
located above the curved reflective component, the re- Fig. 3
flective surface of the first reflective element faces the

light emission opening. The module can form a light

pattern having high definition, and the size of the light

emission opening is small, The present application

further relates to a lighting system comprising the lighting

module and a vehicle.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 818 580 A1 2

Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefits of
Chinese Patent Application No. 202410001336.3 filed on
Jan. 2, 2024, the content of which is incorporated herein
by reference.

FIELD

[0002] The present application relates to a vehicle
illumination device, in particular to a lighting module. In
addition, the present disclosure further relates to a light-
ing system comprising the lighting module and a vehicle.

BACKGROUND

[0003] Presently, a reflective lighting system usually
uses a plurality of sub-paraboloids for imaging an inte-
grated light source with a plurality of light-emitting chips,
so as to form sub-illumination light patterns, and the sub-
illumination light patterns are superposed to form an
illumination light pattern. An existing reflective lighting
system collimates the divergent light emitted by a light
source arranged at a focal point via a parabolic reflecting
surface to form almost parallel illumination light rays.
Owing to the use of an integrated light source with a
plurality of light-emitting chips, which has a large light-
emitting surface, it is necessary to image the light source
with a paraboloid having a great focal length; otherwise,
the imaged light pattern may have severe distortion.
Consequently, in the production of a vehicle lamp, the
size of the light emergent opening is increased accord-
ingly, and the structural frame of the vehicle lamp is
increased accordingly, resulting in an increased produc-
tion cost. An existing reflective optical system images the
same light source with a plurality of quasi-paraboloids,
but steps or rounded corners may be produced between
the plurality of quasi-paraboloids, resulting in stray light
and light loss.

[0004] In view of the above-mentioned problems, it is
desired to design a novel lighting module.

SUMMARY

[0005] A first object of the present application is to
provide alighting module, which can avoid the generation
of stray light while ensuring the clarity of the light pattern
formed by it, and has a light emergent opening that is
reduced in size.

[0006] A second purpose of the present application is
to provide a lighting system, in which the lighting module
can avoid the generation of stray light while ensuring the
imaging clarity of the light pattern, and the size of the light
emergent opening of the lighting module is further re-
duced.

[0007] A third object of the present application is to
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provide a vehicle, on which the lighting system has a light
emergent opening that is further reduced in size while
ensuring the imaging clarity of the light pattern.

[0008] In order to solve the above technical problems,
in a first aspect, the present application provides an
lighting module, which comprises: a light source, and
at least one first reflective element and at least one
second reflective element that are sequentially arranged
in a light propagation direction, wherein the first reflective
element is configured to receive light emitted by the light
source and reflect the light to the second reflective ele-
ment, and the second reflective element comprises a
curved reflective component and a planar reflective com-
ponent that are sequentially connected in the up-down
direction, the curved reflective component is configured
to receive one part of the light reflected by the first
reflective element and reflect the part of the light to the
light emergent opening to form a first lighting pattern, and
the planar reflective component is configured to receive
the other part of the light reflected by the first reflective
element and reflect the part of the light to the light emer-
gent opening to form a second lighting pattern; the first
lighting pattern and the second lighting pattern can be
superposed to form a lighting pattern, wherein when the
curved reflective component is located above the planar
reflective component, the reflecting surface of the first
reflective element faces away from the light emergent
opening; and when the planar reflective component is
located above the curved reflective component, the re-
flecting surface of the firstreflective element faces toward
the light emergent opening.

[0009] Furthermore, when the curved reflective com-
ponentis located above the planar reflective component,
afocal point of the curved reflective componentis located
on the reflecting surface of the first reflective element.
[0010] Furthermore, the curved reflective component
receives and reflects the light emitted by the light source
from a plane where the light-emitting surface of the light
source is located to an area within a range of rotation of
the light-emitting surface by 10 to 90 degrees in a coun-
terclockwise direction.

[0011] Furthermore, when the planar reflective com-
ponentis located above the curved reflective component,
an end of the first reflective element is connected to an
end of the second reflective element to form anintegrated
structural part, and both the reflecting surface of the first
reflective element and the reflecting surface of the sec-
ond reflective element face toward the light emergent
opening.

[0012] Furthermore, the curved reflective component
receives and reflects the light emitted by the light source
from a plane where the light-emitting surface of the light
source is located to an area within a range of rotation of
the light-emitting surface by 10 to 90 degrees in a clock-
wise direction.

[0013] Furthermore, the reflecting surface of the
curved reflective component is a curved surface formed
by a parabola stretched in a single direction; or, the
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reflecting surface of the curved reflective componentis a
quasi-curved surface formed by a plurality of connected
broken lines stretched in a single direction; or, the curved
reflective component and the planar reflective compo-
nent are connected via a stepped surface.

[0014] Furthermore, the reflecting surface of the planar
reflective component is a planar reflecting structure
formed by a plurality of parallel and non-coplanar planar
reflecting surfaces connected sequentially.

[0015] Furthermore, the reflecting surface of the first
reflective elementis a paraboloid, a quasi-paraboloid, an
ellipsoid or a quasi-ellipsoid.

[0016] Furthermore, the focal length of the first reflec-
tive elementis smaller than 10 mm, preferably is 2-5 mm.
[0017] Furthermore, the plurality of first reflective ele-
ments are sequentially connected in the horizontal direc-
tion, and the first reflective elements are arranged in one-
to-one correspondence with the light sources.

[0018] Furthermore, an included angle is formed be-
tween the optical axes of two adjacent first reflective
elements, the opening of the included angle faces toward
thelight source, and the included angle is notgreater than
30 degrees.

[0019] Furthermore, the plane where the light-emitting
surface of the light source is at an included angle equal to
or smaller than 30 degrees with respect to a light emer-
gent direction of the first reflective element.

[0020] In a second aspect, the present application
further discloses an lighting system, which comprises
the lighting module described in any of the above tech-
nical schemes and a circuit board, and the light source is
installed on the circuit board.

[0021] Furthermore, the lighting system further com-
prises a heat sink, and the circuit board is connected to
the heat sink.

[0022] In athird aspect, the present application further
discloses a vehicle, which comprises the lighting system
described in any of the above technical schemes.
[0023] With the above technical scheme, the present
application has the following beneficial effects:

The present application provides an lighting module,
which comprises a light source, atleast one first reflective
element and at least one second reflective element that
are sequentially arranged in a light propagation direction,
the first reflective element is configured to receive the
light emitted by the light source and reflect the light to the
second reflective element, and the second reflective
element comprises a curved reflective component and
a planar reflective component that are sequentially con-
nected in the up-down direction, the curved reflective
component is configured to receive one part of the light
reflected by the first reflective element, and reflect this
part of light to a light emergent opening to form a first
lighting pattern, and the planar reflective component is
configured to receive the other part of the light reflected
by the firstreflective element and reflect this part of light to
the light emergent opening to form a second lighting
pattern, and the first lighting pattern and the second
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lighting pattern can be superposed to form a lighting
pattern, wherein when the curved reflective component
is located above the planar reflective component, the
reflecting surface of the first reflective element faces
away from the the light emergent opening; when the
planar reflective component is located above the curved
reflective component, the reflecting surface of the first
reflective element faces toward the light emergent open-
ing; one or more illumination light patterns can be com-
bined to form a low beam light pattern or a high beam light
pattern. The first reflective element and the second re-
flective element cooperate with each other so that the
light is reflected twice, thereby the loss of the light from
the light source can be avoided, and the imaged light
pattern is clearer. In addition, by virtue of the cooperation
between the first reflective element and the second re-
flective element, the size of the light emergent opening
can be further reduced.

[0024] Other features and advantages of the present
application will be further detailed below in embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings are provided
herein to facilitate further understanding on the present
application, and constitute a part of the specification.
They are used in conjunction with the following embodi-
ments to explain the present application, but shall not be
comprehended as constituting any limitation on the pre-
sent application. In the figures:

Fig. 1 is a first schematic structural diagram of an
embodiment of the lighting module in the present
application;

Fig. 2is a second schematic structural diagram of the
embodiment of the lighting module in the present
application;

Fig. 3 is a schematic diagram of the light path of the
embodiment of the lighting module in the present
application;

Fig. 4 is a schematic diagram of an example of focal
point arrangement for the curved reflective compo-
nent in Fig. 3;

Fig. 5 is a schematic structural diagram of an embo-
diment of the connection between the curved reflec-
tive component and the planar reflective component
in the lighting module in the present application;

Fig. 6 is a screen illumination diagram of a second
lighting pattern corresponding to the planarreflective
component in the lighting module in the present
application;

Fig. 7 is a screen illumination diagram of a first
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lighting pattern corresponding to the curved reflec-
tive component in the lighting module in the present
application;

Fig. 8 is a screen illumination diagram of an illumina-
tion light pattern formed by superposing the first
lighting pattern and the second lighting pattern;

Fig. 9 is a first schematic structural diagram of the
arrangement of a plurality of first reflective elements
in the lighting module in the present application;

Fig. 10 is a second schematic structural diagram of
the arrangement of a plurality of first reflective ele-
ments in the lighting module in the present applica-
tion;

Fig. 11 is a schematic diagram of a complete high
beam light pattern formed in an embodiment of the
lighting module in the present application;

Fig. 12 is a schematic structural diagram of another
embodiment of the lighting module in the present
application;

Fig. 13 is a schematic diagram of the light path in
another embodiment of the lighting module in the
present application;

Fig. 14 is a schematic structural diagram of a third
embodiment of the lighting module in the present
application; and

Fig. 15 is a schematic structural diagram of an em-
bodiment of light source arrangement in the lighting
module in the present application.

Reference Numerals

[0026] 1 - light source; 2 - first reflective element; 3 -
second reflective element; 31 - curved reflective compo-
nent; 32 - planar reflective component; 4 - heat sink.

DETAILED DESCRIPTION

[0027] Some embodiments of the present application
will be described in detail below with reference to the
accompanying drawings. However, it may be understood
thatthe embodiments described herein are only intended
to explain and interpret the present application, and the
scope of protection of the present application is not
limited to those embodiments.

[0028] Furthermore, in the present application, it may
be noted that the terms "arrange", "provide", "install",
"configure" and "connect" shall be interpreted in their
general meanings, for example, a connection may be
may be a direct connection or an indirect connection via
an intermediate medium, may be a fixed connection, a
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detachable connection, or an integral connection, and
may be internal communication between two elements or
interaction between two elements, unless otherwise spe-
cified and defined explicitly. Those having ordinary skills
in the prior art can understand the specific meanings of
the terms in the present application in their contexts.
[0029] In addition, the terms "first" and "second", etc.
are only used for a descriptive purpose, and can’t be
understood as indicating or implying relative importance
or implicitly indicating the number of indicated technical
features. Therefore, features defined with "first" and
"second" may explicitly or implicitly include one or more
of the features.

[0030] In the present application, unless otherwise
stated, orientational words such as "upper" and "lower"
are defined in terms of the upper part and lower part of the
corresponding component, and "face toward" and "op-
posite to" are defined in terms of the direction in which the
reflective element is used; besides, "in the light propaga-
tion direction" is defined in terms of the direction of
arrangement of the light source 1 provided in the present
application, and can be understood as the propagation
direction of the light that is emitted from the light source 1,
passes through the elements, and then emerges through
the light emergent opening. Specifically, orientational or
positional relations used in the drawings provided in the
present application are based on the orientational or
positional relations in the drawings and used only to ease
and simplify the description of the present application,
rather than indicating or implying that the involved device
or component may be in a specific orientation or may be
constructed and operated in a specific orientation. There-
fore, the use of these terms shall not be deemed as
constituting any limitation on the present application;
the orientational terms in the present application may
be comprehended in connection with the actual installa-
tion state.

[0031] As shown in Figs. 1 to 3, in a first aspect, the
present application provides an lighting module, which
comprises alight source 1, and atleast one first reflective
element 2 and at least one second reflective element 3
that are sequentially arranged in a light propagation
direction. The first reflective element 2 is configured to
receive the light emitted from the light source 1 and reflect
the light to the second reflective element 3, and the
second reflective element 3 receives the light reflected
by the first reflective element 2 and further reflects the
light toward a light emergent opening to achieve light
patternimaging, wherein the second reflective element 3
comprises a curved reflective component 31 and a planar
reflective component 32 that are sequentially connected
in the up-down direction, and the curved reflective com-
ponent 31 is configured to receive one part of the light
reflected by the first reflective element 2 and reflect this
part of light toward the light emergent opening to form a
firstlighting pattern; the planar reflective component 32 is
configured to receive the other part of the light reflected
by the first reflective element 2 and reflect this part of light
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toward the light emergent opening to form a second
lighting pattern; the first lighting pattern and the second
lighting pattern are superposed to form a lighting pattern,
wherein when the curved reflective component 31 is
located above the planar reflective component 32, the
reflecting surface of the first reflective element 2 faces
away from the light emergent opening; when the planar
reflective component 32 is located above the curved
reflective component 31, the reflecting surface of the first
reflective element 2 faces toward the light emergent
opening.

[0032] AsshowninFig.7,itcan be understood thatthe
first lighting pattern formed after the part of light reflected
by the first reflective element 2 is reflected by the curved
reflective component 31 to the light emergent opening
can ensure the broadening of the illumination light pat-
tern; as shown in Fig. 6, the second lighting pattern
formed after the other part of light reflected by the first
reflective element 2 is reflected by the planar reflective
component 32 to the light emergent opening can ensure
the luminance of a central region of the illumination light
pattern; the light pattern shown in Fig. 8 is a desired light
pattern formed by superposition of the first lighting pat-
tern and the second lighting pattern.

[0033] Itmaybe noted thatthe light source 1usedinthe
present application may be single-chip LEDs or a multi-
chip LED, and each single-chip LED has a corresponding
light-emitting position, thus, each single-chip LED is pro-
vided with afirst reflective element 2; as for the multi-chip
LED, since it has many light-emitting positions, a corre-
sponding first reflective element 2 may be provided for
each light-emitting position, or a first reflective element 2
capable of reflecting the light emitted from all light-emit-
ting positions may be provided correspondingly.

[0034] AsshowninFig.9, as a specific embodiment of
the present application, a plurality of first reflective ele-
ments 2 may be connected sequentially in the horizontal
direction or the vertical direction, so that several sub-
illumination light patterns can be formed after the sec-
ondary reflection of the light, wherein the first reflective
elements 2 are arranged in one-to-one correspondence
with the light sources 1, and the "one-to-one correspon-
dence" here may be understood as that a light source 1 is
arranged at the focal point of each first reflective element
2, and each light source 1 may be a single-chip LED;
alternatively, the light source 1 may be a multi-chip LED,
which can also achieve one-to-one correspondence. It
may be noted that a plurality of first reflective elements 2
are provided in this embodiment, and each first reflective
element 2 is correspondingly configured with a light
source 1 capable of emitting light, and the plurality of
first reflective elements 2 reflect the light emitted by the
corresponding light sources 1, and the light reflected by
the first reflective elements 2 is reflected again by the
second reflective elements 3. In that process, The light
reflected by each first reflective element 2 can form a first
lighting pattern and a second lighting pattern after being
reflected by the second reflective element 3, a complete
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illumination light pattern can be formed by superposing
the first lighting pattern and the second lighting pattern,
and a complete illumination light pattern may be under-
stood as a sub-illumination light pattern; the number of
the first reflective elements 2 may be determined accord-
ing to the actual installation requirement, then the num-
ber of complete sub-illumination light patterns that can be
formed can be confirmed. As shown in Fig. 11, a plurality
of sub-illumination light patterns can be superposed to
form a final illumination light pattern, which, in connection
with other components, can form alow beam light pattern
or a high beam light pattern.

[0035] It may be noted that "in the horizontal direction
orin the vertical direction" in the above embodiment can
be understood as follows: as shown in Fig. 9, in the case
that the light-emitting positions of the light source 1 are
sequentially arranged in the horizontal direction, the first
reflective elements 2 corresponding to each light-emit-
ting position are also sequentially connected in the hor-
izontal direction, and correspondingly, the curved reflec-
tive components 31 and the planar reflective components
32 in the second reflective elements 3 are sequentially
arranged in the vertical direction; in addition, as another
embodiment of the present application, in the case that
the light-emitting positions of the light source 1 are se-
quentially arranged in the vertical direction, the first re-
flective elements 2 corresponding to the light-emitting
positions are also sequentially connected in the vertical
direction, and correspondingly, the curved reflective
components 31 and the planar reflective components
32 in the second reflective elements 3 are sequentially
arranged in the horizontal direction.

[0036] The lighting module provided in the first aspect
of the present application has a simple structure. In an
existing reflective lighting system, in order to ensure the
luminance of the light pattern, long-focus reflectors are
selected for reflection. In the reflection process, the re-
flected light rays will interfere with each other and gen-
erate stray light; in addition, the long-focus reflectors
occupy a large installation space and require a large light
emergent opening. In the present application, through
the cooperation between the first reflective elements 2
and the second reflective elements 3, in which the first
reflective elements have a focal length smaller than 10
mm, preferably 2-5 mm respectively, the light reflection
distance can be shortened, the mutual interference of
light and the stray light can be avoided, and the light
emitted by the light source 1 can be fully utilized and the
loss of light can be avoided. In addition, since the light
reflection distance is shortened, the size of the installa-
tion space required for the first reflective elements 2 and
the second reflective elements 3 can be further reduced,
and the size of the light emergent opening can be further
reduced.

[0037] Furthermore, the second reflective element 3
comprises a planar reflective component 32 and a curved
reflective component 31. After the first reflective element
2 reflects the light emitted from the light source 1, the
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curved reflective component 31 in the second reflective
element 3 can reflect the light again in a shorter reflection
distance, and the planar reflective component 32 in the
second reflective element 3 can reflect the light againina
longer reflection distance. Thus, the central area of a sub-
illumination light pattern formed by the superposition of
the first lighting pattern and the second lighting pattern
can have sufficient luminance, and the broadening of the
sub-illumination light pattern can be ensured; moreover,
by virtue of the secondary reflection of the light, the focal
length of the first reflection element 2 can be further
reduced, thereby the broadening and the luminance of
the formed light pattern are ensured, the imaging clarity of
the light pattern is improved, and the size of the light
emergent opening is further reduced. Even if the light
source 1 is an integrated light source with multiple light-
emitting chips, a plurality of first reflective elements 2 can
be arranged and cooperate with second reflective ele-
ments 3 to achieve secondary reflection, so as to ensure
the clarity and luminance ofimaging. It can be understood
that the "reflection distance" refers to the distance be-
tween the light source 1 and the reflecting surface of a first
reflective element 2.

[0038] Furthermore, as shown in Fig. 3, as an embodi-
ment of the second reflective element 3 in the present
application, the curved reflective component 31 and the
planar reflective component 32 are connected in the up-
down direction, the curved reflective component 31 is
located above the planar reflective component 32, and
the reflecting surface of the first reflective element 2 faces
away from the light emergent opening, in order to adapt to
the light emergent direction of the light source 1. If the
light emergent direction of the light source 1 is consistent
with the direction of the light emergent opening, the
curved reflective component 31 may be arranged below
the planar reflective component 32 in the design, so as to
avoid light loss or stray light; thus, a clearer light pattern
with high luminance can be formed, and the light can be
further reflected by the second reflective element 3 be-
fore mutual interference or divergence of the light rays
occur. In that way, light loss or stray light can be avoided,
while the light propagation path can be shortened and the
size of the light emergent opening can be reduced.
[0039] As shown in Fig. 4, when the curved reflective
component 31 is arranged, the focal point of the curved
reflective component 31 is located on the reflecting sur-
face of the first reflective element 2 or at the outer side of
the reflecting surface of the first reflective element 2.
Specifically, the focal point A can be understood as the
focal point of the curved reflective component 31 located
on the first reflective element 2, so as to ensure that the
curved reflective component 31 receives a part of the light
reflected by the first reflective element 2, thereby a first
lighting pattern can be formed; on the premise of forming
the first lighting pattern, light loss and waste can be
avoided. It may be noted that the focal point of the curved
reflective component 31 may be located on the reflecting
surface of the first reflective element 2 or at the outer side
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of the reflecting surface of the first reflective element 2,
and arranged near the light source 1, according to the
actual condition of use, in order to avoid light loss and
waste. As shown in Figs. 4 and 5, it can be understood
that the spacing between the reflecting surface of the first
reflective element 2 and the light source 1 is increased
gradually from top to bottom, and "near" means that the
focal point of the curved reflective component 31 may be
arranged at a small spacing from the light source 1 on the
reflecting surface of the first reflective element 2 or at the
outer side of the reflecting surface of the first reflective
element 2.

[0040] In the present application, as shown in Figs. 1
and 3, as some embodiments of the first reflective ele-
ment 2, the reflecting surface of the first reflective ele-
ment 2 may be a paraboloid, a quasi-paraboloid, an
ellipsoid or a quasi-ellipsoid. In the case that the reflecting
surface of the first reflective element 2 is a parabolic
reflecting surface or a quasi-parabolic reflecting surface,
the light source 1 may be arranged at the focal point of the
parabolic reflecting surface or the quasi-parabolic reflect-
ing surface. In the case that the reflecting surface of the
firstreflective element 2 is an ellipsoidal reflecting surface
or a quasi-ellipsoidal reflecting surface, the light source 1
may be arranged at a first focal point of the ellipsoidal
reflecting surface or the quasi-ellipsoidal reflecting sur-
face. Thus, the light emitted by the light source 1 can be
reflected by the first reflective element 2 to form parallel
light or quasi-parallel light. Since a planar reflective
component 32 is arranged in the second reflective ele-
ment 3, when the light is reflected by the planar reflective
component 32 again, the light emitted by the first reflec-
tive element 2 and the light reflected by the planar re-
flective component 32 are symmetrical about the normal
of the reflecting surface of the planar reflective compo-
nent 32. Thus, the position of projection of the second
lighting pattern can be adjusted by altering the included
angle between the planar reflective component 32 and
the horizontal direction.

[0041] Furthermore, since the first lighting pattern
formed by the light reflected by the curved reflective
component 31 is used to ensure that the illumination light
pattern has great breadth, the curved surface reflecting
element 31 receives and reflects the light emitted by the
light source 1 from a plane where the light-emitting sur-
face of the light source 1 is located to an area within a
range of rotation of the light-emitting surface by 10 to 90
degrees in a counterclockwise direction. As shown in Fig.
3, it can be understood that when the plane where the
light-emitting surface of the light source 1 is located is
used as a reference plane, a rectangular plane coordi-
nate system is established in the plane, a y-axis is ar-
ranged in the vertical direction in the plane where the
light-emitting surface of the light source 1 is located, the
light source 1 is located at the origin of the rectangular
plane coordinate system, and the y-axis is rotated by 0 to
90 degrees in a counterclockwise direction, all lightin the
area within the range of rotation will be received and
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reflected by the curved reflective component 31. Thus,
light loss and waste can be avoided on the premise of
ensuring the breadth of the illumination light pattern. As a
preferred embodiment, the curved reflective component
31 can reflect the light emitted from the plane where the
light-emitting surface of the light source 1 is located to an
area with the range of rotation of the light-emitting surface
by 10 to 90 degrees in a counterclockwise direction.
Specifically, in the establishment of a coordinate system,
the focal point of the firstreflective element 2 isused as an
origin, a y-axis is formed by extending upward from the
origin, then the light emitted by the light source 1 in an
area with a range of rotation of the y-axis by 10 to 90
degrees in a counterclockwise direction with the origin as
a vertex is received and reflected by the curved reflective
component 31. It may be noted that the light reflected by
the curved reflective component 31 may alternatively be
the light emitted from the plane where the light-emitting
surface of the light source 1 is located to an area within a
range of rotation of the light-emitting surface by 0 to 10
degrees in a counterclockwise direction. It can be under-
stood that the area where the light reflected by the curved
reflective component 31 is located can be selected ac-
cording to the specific environment of use, as long as it
ensures that this part of light is emitted from the plane
where the light-emitting surface of the light source 1 is
located to an area with a range of rotation of the light-
emitting surface by 10 to 90 degrees in a counterclock-
wise direction.

[0042] Asshownin Figs. 12 and 13, as another embo-
diment of the second reflective element 3 in the present
application, the curved reflective component 31 and the
planar reflective component 32 are connected in the up-
down direction, the planar reflective component 32 is
located above the curved reflective component 31, and
the reflecting surface of the first reflective element 2 faces
toward the light emergent opening. In the case that the
lightemergentdirection of the light source 1 is opposite to
the direction of the light emergent opening, the first
reflective element 2 still can fully reflect the light emitted
by the light source 1, and the second reflective element 3
still can receive the light reflected by the first reflective
element 2 and reflect the light, thereby a first lighting
pattern and a second lighting pattern are formed.
[0043] Furthermore, as shown in Fig. 13, in the case
that the light emergent direction of the light source 1 is
opposite to the direction of the light emergent opening, an
end of the first reflective element 2 is connected to an end
of the second reflective element 3 to form an integrated
structural part, wherein both the reflecting surface of the
first reflective element 2 and the reflecting surface of the
second reflective element 3 face toward the light emer-
gent opening, and the first reflective element 2 is con-
nected with the second reflective element 3 to form an
integrated structural part. Thus, the structure is simpler,
the overall structure of the lighting module is more stable,
and the production cost can be reduced; moreover, with
the integrated structural part, the installation is more
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convenient, and the efficiency of subsequent installation
can be improved.

[0044] It may be noted that in the case that the first
reflective element 2 and the second reflective element 3
are an integrated structural part, a plurality of first reflec-
tive elements 2 are provided and arranged in a structural
form as shown in Fig. 12, the plurality of first reflective
elements 2 are connected in the horizontal direction, and
the first reflective elements 2 are connected at one end
with the second reflective elements 3, and they are
further formed into an integrated structural part.

[0045] It may be further noted that, as shown in Fig. 10,
the spacing between the illumination light patterns can be
adjusted by adjusting the included angle between the
optical axes of the first reflective elements 2, so as to
obtain illumination light patterns with sufficient lumi-
nance. For example, the symbol ’b’ in Fig. 10 represents
the included angle between the optical axes of two ad-
jacent first reflective elements 2, and the opening direc-
tion of the included angle faces the light source 1. In the
manufacturing and arrangement of the first reflective
elements 2, the included angle 'b’ can be selected to
be not greater than 30 degrees according to the design
requirements for the vehicle lamp.

[0046] It can also be understood that, as a specific
embodiment, as shown in Fig. 10, in the case that the
lighting module has a plurality of first reflective elements 2
and the number of the first reflective elements 2 is odd,
the end of each first reflective element 2 away from the
light source 1 closes up to the first reflective element 2 in
the middle, so that the optical axis of the first reflective
element 2 at either side of the first reflective element 2 in
the middle forms an included angle not greater than 30
degrees with respect to the optical axis of the first reflec-
tive element 2 inthe middle, so as to obtain anillumination
light pattern with sufficient luminance.

[0047] Furthermore, asshowninFigs.13and 15,inthe
above embodiment, the curved reflective component 31
is located below the planar reflective component 32, and
the light emergent direction of the light source 1 faces
away from the light emergent opening; thus, the curved
reflective component 31 receives and reflects the light
emitted by the light source 1 from the plane where the
light-emitting surface of the light source 1 is located to an
area within a range of rotation of the light-emitting surface
by 10 to 90 degrees in a clockwise direction. It can be
understood that when the plane where the light-emitting
surface of the light source 1 is located is used as a
reference plane, a rectangular plane coordinate system
is established in the plane, the y-axis is the same as that
in Fig. 3 and located in the plane where the light-emitting
surface of the light source 1 islocated and arranged in the
vertical direction, and the light source 1 is located at the
origin of the rectangular plane coordinate system, then all
the light in an area within a range of rotation of the y-axis
by 90 degrees in a clockwise direction will be received
and reflected by the curved reflective component 31.
Thus, the illumination light pattern can avoid light loss



13 EP 4 818 580 A1 14

and waste on the premise of ensuring that the illumination
light pattern has sufficient breadth. Furthermore, as
shown in Fig. 15, suppose that the height of the first
reflective element 2 is d, the height of the planar reflective
component 32 is d, or the planar reflective component 32
extends to the right to have height greater than d, so as to
improve the luminance in the central area of the light
pattern. It may be noted that, in this embodiment, the light
source 1 is at the focal point of the first reflective element
2. In the case that the light source 1 and the focal point of
the first reflective element 2 are not coincident, when a
coordinate system is established with the cross section
as aplane, the focal point of the first reflective element 2 is
used as an origin, extending upwards from the origin to
form a y-axis, then the light emitted by the light source 1in
an area within a range of rotation of the y-axis by 10 to 90
degreesin a clockwise direction with the origin as a vertex
is received and reflected by the curved reflective compo-
nent 31. In addition, for example, in Fig. 15, the light
source 1 is located at the focal point of the first reflective
element 2, the scope of light that can be received by the
curved reflective component 31 and the planar reflective
component 32 are defined according to the actually
required breadth and luminance of the illumination light
pattern, as shownin Fig. 15, in the area c, the light emitted
by the light source 1 can be received by the curved
reflective component 31; when a vertical line perpendi-
cular to the horizontal direction is plotted downward at a
lower intersection between the boundary of the area ¢
and the first reflective element 2, the intersection be-
tween the vertical line and the second reflective element
3isthe junction between the curved reflective component
31 and the planar reflective component 32.

[0048] Asanembodiment of the curved reflective com-
ponent 31 in the present application, the reflecting sur-
face of the curved reflective component 31 may be a
curved surface formed by a parabola stretched in a single
direction. By using a curved surface formed by a
stretched parabola, the part of light reflected by the first
reflective element 2 can be effectively received and
reflected. By adjusting the length or curvature of the
parabola, the broadening of the first lighting pattern
formed after the light is reflected by the curved reflective
component 31 can be further adjusted, to ensure the
broadening of a sub-illumination light pattern formed
by superposition of the first lighting pattern and the sec-
ond lighting pattern.

[0049] Asshownin Fig. 14, as another embodiment of
the curved reflective component 31 in the present appli-
cation, the reflecting surface of the curved reflective
component 31 may alternatively be a quasi-curved sur-
face formed by a plurality of connected broken lines
stretched in a single direction. As shown in Fig. 14, the
point B is the end point of each broken line, the length of
each broken line is a, and each broken line is stretched in
a single direction to form a small reflecting surface; then,
the light is reflected by several quasi-curved reflecting
surfaces formed by a combination of these small reflect-
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ing surfaces formed by stretching. Thus, the uniformity of
the light pattern can be adjusted, and problems such as
dark spots or the like can be avoided. It may be noted that
a "quasi-curved surface" refers to a surface spliced from
planar surfaces, which has a curvature similar to the
curvature of a curved surface but doesn’t have a smooth
and continuous curved surface shape.

[0050] In the present application, as shown in Fig. 14,
as an embodiment of the planar reflective component 32,
the reflecting surface of the planar reflective component
32 is formed a plurality of parallel and non-coplanar
planar reflecting surfaces connected sequentially, and
the resultant planar reflecting structure can adjust the
light pattern that requires secondary reflection, so that
the resultantlight pattern is more uniform and the imaging
is clearer.

[0051] In addition, there are many ways to connect the
planar reflective component 32 with the curved reflective
component 31 in the present application. As an embodi-
ment, as shownin Fig. 1, the curved reflective component
31 and the planar reflective component 32 can be directly
connected, for example, in point continuity or tangent
continuity at the connection, so that there is a smooth
transition between the curved reflective component 31
and the planar reflective component 32. In such a design,
the structure of the second reflective element 3 is simpler,
and the subsequent installation is more convenient.
[0052] As shown in Fig. 5, as an embodiment of an-
other method of connection between the curved reflec-
tive component 31 and the planar reflective component
32, the curved reflective component 31 and the planar
reflective component 32 can be connected via a stepped
surface. In that way, the interference between the curved
reflective component 31 and the planar reflective com-
ponent 32 in the reflection of corresponding parts of the
light can be avoided, thereby stray light can be avoided.
[0053] It may be noted that the planar reflective com-
ponent 32 and the curved reflective component 31 may
be directly connected after the position is determined.
Here, "determination of position" means that the focal
point of the curved reflective component 31 is located on
the reflecting surface of the first reflective element 2 and
near the light source 1, oritis located at the outer side of
the reflecting surface of the first reflective element 2 and
near the light source 1; and the planar reflective compo-
nent 32 is located below or above the curved reflective
component 31, and is configured to reflect light to form a
second lighting pattern, and the second lighting pattern is
located in a central area of the first lighting pattern, so that
the central area of the finally formed illumination light
pattern has higher luminance.

[0054] It may be further noted that some of the above
embodiments are only some specificembodiments of the
second reflective element 3 in the present application,
but the embodiments of the second reflective element 3in
the present application are not limited to those specific
embodiments. Other technical schemes that can achieve
a similar technical effect and involve simple modifications
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also fall in the scope of protection of the present applica-
tion.

[0055] Furthermore, since the second reflective ele-
ment 3 is provided in the present application for second-
ary light reflection, the first reflective element 2 may be a
reflecting element having a small focal length. The focal
length of the first reflective element 2 may be smaller than
10 mm. Since the light is reflected twice and the lumi-
nance is ensured, it is unnecessary to use a reflecting
element with a great focal length for the first reflective
element 2 to ensure the luminance of imaging. Thus, the
size of the light emergent opening can be reduced as far
as possible.

[0056] Preferably, through the cooperation between
the first reflective element 2 and the second reflective
element 3, the light emitted from the light source 1 can be
reflected twice, and a sub-illumination light pattern can be
formed. Several sub-illumination light patterns can be
combined and superposed to form a low beam light
pattern or a high beam light pattern. Therefore, the focal
length of the first reflective element 2 is preferably 2 mm
to 5 mm, thereby the light emergent opening can be
further reduced.

[0057] Inthe presentapplication, as an embodiment of
the light source 1, as shown in Figs. 3 and 15, the plane
where the light-emitting surface of the light source 1 is
located forms an included angle within 30 degrees with
respect to the light emergent direction of the first reflec-
tive element 2. Specifically, the plane where the light-
emitting surface of the light source 1 is arranged in the
vertical direction is used as a reference plane, and the
plane where the light-emitting surface of the light source 1
is located can be rotated with respect to the reference
plane according to the specific position of the first reflec-
tive element 2, so that the plane where the light-emitting
surface of the light source 1 is located forms an included
angle equal to or smaller than 30 degrees with respect to
the light emergent direction of the first reflective element
2, so as to improve the light efficiency. The angle of
rotation is indicated by the symbol e’ in Fig. 15. In addi-
tion, as another embodiment of the present application, in
order to improve the light efficiency and meet the require-
ment for elongated vehicle lamps on the market at pre-
sent, the first reflective element 2 and the second reflec-
tive element 3 as shown in Fig. 15 may be arranged
respectively at the two sides of the light source 1. In that
way, the requirement for elongated vehicle lamps can be
met, and the illumination effect and the length of the light
pattern can be ensured. The lighting module provided in
the first aspect of the present application can reflect the
light of the light source 1 twice through the cooperation
between the first reflective element 2 and the second
reflective element 3, thereby the imaging clarity is im-
proved, lightloss and waste are avoided, and stray lightis
avoided. Moreover, by means of twice light reflections,
the imaging luminance is ensured, and long-focus reflec-
tors used in existing reflecting lighting modules can be
avoided, and the size of the light emergent opening is
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reduced.

[0058] In a second aspect, the present application
provides an lighting system. As shown in Fig. 1, the
lighting system comprises the lighting module provided
in the first aspect and a circuit board, and the light source
1isinstalled onthe circuit board. Owing to the factthatthe
light emergent opening of the lighting module in the
lighting system is smaller, the installation space required
for the lighting system is reduced accordingly.

[0059] Further, the lighting system further comprises a
heat sink 4, the circuit board is connected to the heat sink
4, and the heat sink 4 can dissipate the heat of the lighting
system.

[0060] In a third aspect, the present application pro-
vides a vehicle, which employs the above-mentioned
lighting system, and the lighting system has the lighting
module provided in the first aspect of the present appli-
cation. Owing to the existence of the lighting module, the
size of the light emergent opening can be reduced, there-
by the shape of the vehicle lamp can be diversified. For
example, a head lamp may be in an elongated shape.
[0061] Inthe description of the present application, the
expressions of reference terms "an embodiment”, "some
embodiments", "a specific embodiment" or the like mean
that the specific features, structures, materials or char-
acteristics described in the embodiments or examples
areincluded in atleastone embodiment orexample of the
present application. In the present application, the ex-
emplary expressions of the above terms may not neces-
sarily refer to the same embodiment or example. More-
over, the specific features, structures, materials, or char-
acteristics described can be combined appropriately in
any one or more embodiments or examples.

[0062] While some preferred embodiments of the pre-
sent application are described above with reference to
the accompanying drawings, the present application is
not limited to the details in those embodiments. Those
skilled in the art can make various simple modifications
and variations to the technical scheme of the present
application without departing from the technical concept
of the present application. However, all these simple
modifications and variations shall be deemed as falling
in the scope of protection of the present application.
[0063] In addition, it may be noted that the specific
technical features described in the above embodiments
can be combined in any suitable way, provided that there
is no contradiction among them. To avoid unnecessary
repetitions, various possible combinations are not de-
scribed specifically in the present application.

[0064] Moreover, differentembodiments of the present
application may also be combined freely as required, as
long as the combinations don’t deviate from the ideal of
the present application. However, such combinations
shall also be deemed as being disclosed in the present
application.
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Claims

An lighting module, comprising: a light source (1),
and at least one first reflective element (2) and at
least one second reflective element (3) that are
sequentially arranged in a light propagation direc-
tion, wherein the first reflective element (2) is con-
figured to receive light emitted by the light source (1)
and reflect the light to the second reflective element
(3), and the second reflective element (3) comprises
a curved reflective component (31) and a planar
reflective component (32) that are sequentially con-
nected in the up-down direction, the curved reflective
component (31) is configured to receive one part of
the light reflected by the first reflective element (2)
and reflect the part of the light to the light emergent
opening to form afirst lighting pattern, and the planar
reflective component (32) is configured to receive
the other part of the light reflected by the first reflec-
tive element (2) and reflect the part of the light to the
light emergent opening to form a second lighting
pattern; the first lighting pattern and the second light-
ing pattern can be superposed to form a lighting
pattern, wherein when the curved reflective compo-
nent (31) is located above the planar reflective com-
ponent (32) , the reflecting surface of the first reflec-
tive element (2) faces away from the light emergent
opening; and when the planar reflective component
(32) is located above the curved reflective compo-
nent (31), the reflecting surface of the first reflective
element (2) faces toward the light emergent opening.

The lighting module of claim 1, wherein when the
curved reflective component (31) is located above
the planar reflective component (32) , a focal point of
the curved reflective component (31) is located on
the reflecting surface of the first reflective element

@).

The lighting module of claim 2, wherein the curved
reflective component (31) receives and reflects the
light emitted by the light source (1) from a plane
where the light-emitting surface of the light source
(1) is located to an area within a range of rotation of
the light-emitting surface by 10 to 90 degrees in a
counter clockwise direction.

The lighting module of claim 1, wherein when the
planar reflective component (32) is located above
the curved reflective component (31) , an end of the
first reflective element (2) is connected to an end of
the second reflective element (3) to form an inte-
grated structural part, and both the reflecting surface
of the first reflective element (2) and the reflecting
surface of the second reflective element (3) face
toward the light emergent opening.

The lighting module of claim 4, wherein the curved
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reflective component (31) receives and reflects the
light emitted by the light source (1) from a plane
where the light-emitting surface of the light source
(1) is located to an area within a range of rotation of
the light-emitting surface by 10 to 90 degrees in a
clockwise direction.

The lighting module of any of claims 1 to 5, wherein
the reflecting surface of the curved reflective com-
ponent (31)is a curved surface formed by a parabola
stretched in a single direction.

The lighting module of any of claims 1 to 5, wherein
the reflecting surface of the curved reflective com-
ponent (31) is a quasi-curved surface formed by a
plurality of connected broken lines stretched in a
single direction.

The lighting module of any of claims 1 to 5, wherein
the reflecting surface of the planar reflective compo-
nent (32) is a planar reflecting structure formed by a
plurality of parallel and non-coplanar planar reflect-
ing surfaces connected sequentially.

The lighting module of any of claims 1 to 5, wherein
the curved reflective component (31) and the planar
reflective component (32) are connected via a
stepped surface.

The lighting module of any of claims 1 to 5, wherein
the reflecting surface of the first reflective element (2)
is a paraboloid, a quasi-paraboloid, an ellipsoid or a
quasi-ellipsoid.

The lighting module of claim 10, wherein the focal
length of the firstreflective element (2) is smaller than
10 mm, preferably is 2-5 mm.

The lighting module of any of claims 1 to 5, wherein
the plurality of first reflective element (2) are sequen-
tially connected in the horizontal direction, and the
firstreflective element (2) are arranged in one-to-one
correspondence with the light sources (1).

The lighting module of claim 12, wherein an included
angle is formed between the optical axes of two
adjacent first reflective element (2), the opening of
the included angle faces toward the light source (1),
and the included angle is not greater than 30 de-
grees.

The lighting module of any of claims 1 to 5, wherein
the plane where the light-emitting surface of the light
source (1) is at an included angle equal to or smaller
than 30 degrees with respect to a light emergent
direction of the first reflective element (2) .

An lighting system comprising the lighting module of
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any of claims 1 to 14 and a circuit board, on which the
light source (1) is installed.

The lighting system of claim 15, further comprising a
heat sink (4), to which the circuit board is connected.

A vehicle comprising the lighting system of claim 15
or 16.
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