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headlamp comprising the reflection luminaire (200, 300) are disclosed. The light source (210, 310) comprises a substrate (212), and
a light emitting component (214), being a Chip Scale Package light emitting diode, and a light absorbing component (216) on the

substrate (212). The light absotbing component (216) is configured to absorb light which is emitted from a side surface of the light

emitting component (214) and incident on a surface of the substrate (212). The light source facilitates reducing or eliminating glare of
a CSP LED reflection luminaire for an automobile.
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LIGHT SOURCE, REFLECTION LUMINAIRE AND AUTOMOTIVE HEADLAMP

TECHNICAL FIELD
The present disclosure relates to the field of light sources, and particularly to a light
source for a reflection luminaire, a reflection luminaire for an automobile and an automotive

headlamp comprising the reflection luminaire.

BACKGROUND

An automotive headlamp generally includes a reflection luminaire, and the
reflection luminaire typically includes a reflector and a light source at or near the focal point of
the reflector. Most of such light sources are halogen lamps. High Intensity Discharge (HID)
lamps are adopted in some high-end automobiles. Recently, light-emitting diode (LED) lamps
have been applied as the light source for the automotive headlamp. However, LED lamps bring
about side effects like glare in the headlamp. There is a need to provide an improved

automotive headlamp to mitigate or avoid these side effects.

SUMMARY

It is an object of the present disclosure to provide a light source, a reflection
luminaire, and an automotive headlamp in which side effects caused by the LED lamps are
mitigated or avoided.

In one aspect of the present disclosure, there is provided a light source for a
reflection luminaire, comprising a substrate, and a light emitting component and a light
absorbing component on the substrate. In embodiments of the present disclosure, the light
absorbing component is configured to absorb light which is emitted from a side surface of the
light emitting component and incident on a surface of the substrate. In this arrangement, the
light output from the side surfaces of the light emitting component and incident on the surface
of the substrate is at least partially absorbed, or even completely absorbed. Accordingly, there
is no reflection from the surface of the substrate, and thus glare is prevented.

The light emitting component is a Chip Scale Package (CSP) light emitting diode.

In an exemplary embodiment, an orthogonal projection of the light absorbing
component on the surface of the substrate comprises a portion which surrounds and is adjacent

to an orthogonal projection of the light emitting component on the surface of the substrate.
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In an exemplary embodiment, the light absorbing component and the light emitting
component are stacked on the surface of the substrate in this order.

In an exemplary embodiment, the surface of the substrate comprises a recessed
portion, and the light absorbing component is accommodated in the recessed portion. This
facilitates a thin profile of the light source.

In an exemplary embodiment, the orthogonal projection of the light emitting
component on the surface of the substrate falls within the orthogonal projection of the light
absorbing component on the surface of the substrate.

In an exemplary embodiment, the orthogonal projection of the light emitting
component on the surface of the substrate is surrounded by and adjacent to the orthogonal
projection of the light absorbing component on the surface of the substrate.

In an exemplary embodiment, the portion of the orthogonal projection of the light
absorbing component on the surface of the substrate has a width in a direction which is in a
plane parallel with the surface of the substrate and perpendicular to a side of the light emitting
component, the light emitting component has a thickness in a direction perpendicular to the
surface of the substrate, and the width of the light absorbing component is 2 - 3 times the
thickness of the light emitting component. In this way, the majority, if not all, of light output
from the side surfaces of the light emitting component is incident on the light absorbing
component, and thus is absorbed.

In an exemplary embodiment, the width has a value in a range of 0.8 mm - 1.2 mm,
and preferably has a value of 1 mm.

In an exemplary embodiment, the substrate is a printed circuit board (PCB), and the
light absorbing component is a silk screen region of on the printed circuit board. Since the bare
PCB comprises the silk screen region (black zone), the proposed light source is easy to
implement.

In another aspect of the present disclosure, there is provided a reflection luminaire
for an automobile, comprising the light source as described above, a first light directing
component and a second light directing component. The first light directing component is
configured to receive light from the light source and project the light onto the second light
directing component. The second light directing component is configured to project the light
projected by the first light directing component to a side of the second light directing
component away from the first light directing component.

In an exemplary embodiment, the first light directing component comprises an
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ellipsoidal reflective bowl or a collimator.

In an exemplary embodiment, the second light directing component comprises an
aspheric lens.

In a further aspect of the present disclosure, there is provided an automotive

headlamp, comprising the reflection luminaire as described above.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other aspects of the present disclosure will now be described in
more detail with reference to the accompanying drawings that illustrate exemplary
embodiments of the present disclosure, in which:
Fig. 1 a is a schematic diagram for illustrating a conventional reflection
luminaire for an automobile;
Fig. 1b is a schematic diagram for illustrating a CSP LED light source;
Fig. 2a is a schematic diagram for illustrating a reflection luminaire for an
automobile in an embodiment of the present disclosure;
Fig. 2b is a cross-sectional view for illustrating a light source in an embodiment
of the present disclosure;
Fig. 2¢ is a cross-sectional view for illustrating a light source in an embodiment
of the present disclosure;
Fig. 2d is a cross-sectional view for illustrating a light source in an embodiment
of the present disclosure;
Fig. 2e is a top view for illustrating a light source in an embodiment of the
present disclosure; and
Fig. 3 is a schematic diagram for illustrating a reflection luminaire for an

automobile in an embodiment of the present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure will be described more fully hereinafter
with reference to the accompanying drawings. The present disclosure may, however, be
embodied in many different forms and should not be construed as limited to the embodiments
set forth herein.

Fig. 1a schematically shows a conventional reflection luminaire for an automobile.

The reflection luminaire 100 comprises a light source 110, a first light directing
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component 120, a shielding component 130, and a second light directing component 140.

The first light directing component 120 receives light from the light source 110 and
projects the light onto the second light directing component 140. The second light directing
component 140 projects the light projected by the first light directing component 120 to a side
of the second light directing component 140 away from the first light directing component 120.
The first light directing component 120 can be a reflector with a light-directing interior surface
which is usually poly-ellipsoidal in shape. The light-directing interior surface may be parabolic
in shape, or may have other shapes. The first light directing component 120 is configured to
shape light emitted by the light source 110 into a high beam and a low beam, in combination
with the second light directing component 140, or not in combination with the second light
directing component 140.

A shielding component 130 can be arranged between the first light directing
component 120 and the second light directing component 140. The shielding component 130
partially blocks the light coming from the light source 110 in the low beam mode, and edges of
the shielding component 130 are used to generate a bright/dark cut-off line of the low-beam
pattern.

CSP has recently made inroads into the LED industry, due to its advantages of
better thermal contact to the substrate through metal-metal interface of the bottom epi-layer to
the heat sink, higher current densities, high reliability, higher packaging density due to reduced
footprint, and ease of integration on boards through surface mount technology. A CSP LED
can be directly attached to Level 2 boards. Therefore, the CSP LED is a competitive candidate
for a LED light source in an automotive headlamp.

In a common design of the CSP LED, light is usually extracted from the top
surface and four side surfaces of the LED. Fig. 1b schematically shows a CSP LED light
source 110 in which the light emitting component 114 is a CSP LED and mounted on a
substrate 112. As shown by arrows in the figure, some light exits from the side surfaces at a
negative angle with respect to the top surface of the light emitting component 114. This light is
emitted from the side surfaces of the light emitting component 114 and then incident on a
surface of the substrate 112. As found by the inventors, when the CSP LED light source of
Fig. 1b is applied to an automotive headlamp, glare appears in the automotive headlamp due to
the light reflected from the surface of the substrate 112. In addition, the cut-off line of the low
beam pattern is less sharp.

Fig. 2a schematically shows a reflection luminaire 200 for an automobile in an
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embodiment of the present disclosure. The reflection luminaire 200 comprises a light

source 210, a first light directing component 220, and a second light directing component 240.
Optionally, the reflection luminaire 200 further comprises a shielding component 230 between
the first light directing component 220 and the second light directing component 240. The
second light directing component 240 may comprise an aspheric lens. Reference can be made
to the description about components in the reflection luminaire 100 in Fig. 1a for details of
components in the reflection luminaire 200, which are not repeated for simplicity.

The reflection luminaire 200 of Fig. 2a mainly differs from the reflection
luminaire 100 of Fig. 1a in the light source 210. Hereinafter, the light source 210 will be
described in detail by referring to Figs. 2b, 2¢, 2d, and 2e, in which Figs. 2b, 2¢, 2d are
cross-sectional views taken along the line A-A' in Fig. 2e.

Fig. 2b schematically shows the light source 210 in an embodiment of the present
disclosure in a cross-sectional view. The light source 210 comprises a light absorbing
component 216 on the substrate 212. The light absorbing component 216 is configured to
absorb light which is emitted from the side surfaces of the light emitting component 214 and
incident on a surface of the substrate 212. An orthogonal projection of the light absorbing
component 216 on the surface of the substrate 212 comprises a portion which surrounds and is
adjacent to an orthogonal projection of the light emitting component 214 on the surface of the
substrate 212. Due to the arrangement of the light absorbing component 216, the light output
from the side surfaces of the light emitting component 214 and incident on the surface of the
substrate 212 is at least partially absorbed, or even completely absorbed. In this way, there is
no reflection from the surface of the substrate 212, and thus glare is prevented.

Fig. 2c schematically shows a variant of the light source 210 of Fig. 2bin a
cross-sectional view.

As shown in Figs. 2b and 2c, the light absorbing component 216 and the light
emitting component 214 are stacked on the surface of the substrate 212 in this order. The
orthogonal projection of the light emitting component 214 on the surface of the substrate 212
falls within the orthogonal projection of the light absorbing component 216 on the surface of
the substrate 212. In this configuration, the bottom surface of the light emitting component 214
is smaller than the (top) surface of the substrate 212. In this way, there is a chance for the light
output from the side surfaces of the light emitting component 214 at a negative angle to be
incident on the light absorbing component 216, and thus is at least partially absorbed, or even

completely absorbed.
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As shown in the top view of Fig. 2e, the portion of the orthogonal projection of the
light absorbing component 216 on the surface of the substrate 212 has a width W in a direction
which is in a plane parallel with the surface of the substrate 212 and perpendicular to a side of
the light emitting component 214.

In the case of Figs. 2b and 2c, in a direction in a plane parallel with the surface of
the substrate 212 and perpendicular to the side surfaces of the light emitting component 214,
the light absorbing component 216 extends from the side surfaces of the light emitting
component 214 by the width W.

The light emitting component 214 has a thickness in a direction perpendicular to
the surface of the substrate 212. In embodiments of the present disclosure, the width W of the
light absorbing component 216 is about 2 - 3 times the thickness of the light emitting
component 214, so that the majority of light output from the side surfaces of the light emitting
component 214 at a negative angle is incident on the light absorbing component 216, and thus
is absorbed.

In a preferred embodiment, the thickness of the light emitting component 214 is
about 0.4 mm, and the width W has a value in a range of about 0.8 mm - 1.2 mm, and
preferably has a value of 1 mm.

In the variant shown in Fig. 2¢, the surface of the substrate 212 comprises a
recessed portion 218, and the light absorbing component 216 is accommodated in the recessed
portion 218.

In the variant shown in Fig. 2d, the surface of the substrate 212 comprises a
recessed portion 218', and the light absorbing component 216 is accommodated in the recessed
portion 218'. The orthogonal projection of the light emitting component 214 on the surface of
the substrate 212 is surrounded by the orthogonal projection of the light absorbing
component 216 on the surface of the substrate 212. In a preferred embodiment, the orthogonal
projection of the light emitting component 214 on the surface of the substrate 212 is adjacent to
the orthogonal projection of the light absorbing component 216 on the surface of the
substrate 212. In this case, the width W by which the orthogonal projection of the light
absorbing component 216 extends from the orthogonal projection of the light emitting
component 214 is defined by a width of the recessed portion 218"

In an embodiment of the present disclosure, the substrate 212 is a printed circuit
board (PCB), and the light absorbing component 216 is a silk screen region (black zone) on the

printed circuit board. This means that the light absorbing component 216 is a black printing on
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the white background of the PCB. There is no need to assemble any foreign material or
accessory. In this way, the process for the light absorbing component 216 can be accomplished
in the PCB manufactory.

In the embodiments as described above, reference is made to a case in which the
first light directing component is a reflector with a light-directing interior surface like an
ellipsoidal reflective bowl. The present disclosure is not limited in this regard. As shown in
Fig. 3, in an embodiment of the present disclosure, a reflection luminaire 300 for an automobile
comprises a light source 310, a first light directing component 320, an optional shielding
component 330, and a second light directing component 340. In this embodiment, the first light
directing component 320 is a collimator which is configured to shape light emitted by the light
source 310 into a low beam, in combination with the second light directing component 340, or
not in combination with the second light directing component 340.

Inventors have tested CSP LED light sources in a reflection headlamp. When a H7
CSP LED with the configuration of Fig. 1b is applied to the reflection luminaire 100, the glare
is about 580 cd and fails the specification in ECE regulations in which it is required that the
glare shall be not larger than 420 cd. When the H7 CSP LED configuration of Figs. 2b-2d is
applied to the reflection luminaire 200, the glare is about 380 cd and passes the specification.

In embodiments of the present disclosure, an automotive headlamp is proposed,
which comprises the reflection luminaire as described in the above embodiments.

Although some exemplary embodiments of the present disclosure have been
described in the above description, other variations to the disclosed embodiments can be
understood and effected by those skilled in the art in practicing the claimed invention from a
study of the drawings, the disclosure, and the appended claims. For example, although the light
source of the present disclosure has been described with reference to a case in which it is
applied to the reflection luminaire in the low beam mode, the light source of the present
disclosure can also be applied to the reflection luminaire in the high beam mode. Furthermore,
in the claims, the word "comprising" does not exclude other elements or steps, and the
indefinite article "a" or "an" does not exclude a plurality. The mere fact that certain measures
are recited in mutually different dependent claims does not indicate that a combination of these
measures cannot be used to advantage. Any reference signs in the claims should not be

construed as limiting the scope.
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LIST OF REFERENCE NUMERALS:
100, 200, 300: reflection luminaire;
110, 210, 310: light source;
112, 212: substrate;
114, 214: light emitting component;
216: light absorbing component;
218, 218" recessed portion;
120, 220, 320: first light directing component;
130, 230, 330: shielding component;
140, 240, 340: second light directing component;

W: width.

PCT/EP2019/084669
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CLAIMS:

1. A light source (210, 310) for a reflection luminaire, comprising a substrate (212),
and a light emitting component (214) and a light absorbing component (216) on the
substrate (212),

wherein the light absorbing component (216) is configured to absorb light which is
emitted from a side surface of the light emitting component (214) and incident on a surface of
the substrate (212), and

wherein the light emitting component (214) is a Chip Scale Package light emitting
diode.

2. The light source (210, 310) of claim 1, wherein an orthogonal projection of the
light absorbing component (216) on the surface of the substrate (212) comprises a portion
which surrounds and is adjacent to an orthogonal projection of the light emitting

component (214) on the surface of the substrate (212).

3. The light source (210, 310) of claim 2, wherein the light absorbing component (216)
and the light emitting component (214) are stacked on the surface of the substrate (212) in this
order.

4. The light source (210, 310) of claim 2, wherein the surface of the substrate (212)

comprises a recessed portion (218, 218'), and the light absorbing component (216) is

accommodated in the recessed portion (218, 218').

5. The light source (210, 310) of claim 4, wherein the orthogonal projection of the
light emitting component (214) on the surface of the substrate (212) falls within the orthogonal
projection of the light absorbing component (216) on the surface of the substrate (212).
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6. The light source (210, 310) of claim 4, wherein the orthogonal projection of the
light emitting component (214) on the surface of the substrate (212) is surrounded by and
adjacent to the orthogonal projection of the light absorbing component (216) on the surface of
the substrate (212).

7. The light source (210, 310) of any one of claims 2 - 6, wherein the portion of the
orthogonal projection of the light absorbing component (216) on the surface of the

substrate (212) has a width in a direction which is in a plane parallel with the surface of the
substrate (212) and perpendicular to a side of the light emitting component (214), the light
emitting component (214) has a thickness in a direction perpendicular to the surface of the
substrate (212), and the width of the light absorbing component (216) is 2 - 3 times the

thickness of the light emitting component (214).

8. The light source (210, 310) of claim 7, wherein the width of the light absorbing

component (216) has a value in a range of 0.8 mm - 1.2 mm.

9. The light source (210, 310) of claim 8, wherein the width of the light absorbing

component (216) has a value of 1 mm.

10. The light source (210, 310) of claim 1, wherein the substrate (212) is a printed
circuit board (PCB), and the light absorbing component (216) is a silk screen region on the

printed circuit board.

11. A reflection luminaire (200, 300) for an automobile, comprising the light
source (210, 310) of any one of claims 1-11, a first light directing component (220, 320) and a
second light directing component (240, 340),

wherein the first light directing component (220, 320) is configured to receive light
from the light source (210, 310) and project the light onto the second light directing
component (240, 340), and

wherein the second light directing component (240, 340) is configured to project
the light projected by the first light directing component (220, 320) to a side of the second light
directing component (240, 340) away from the first light directing component (220, 320).
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12. The reflection luminaire (200, 300) of claim 11, wherein the first light directing

component (220, 320) comprises an ellipsoidal reflective bowl or a collimator.

13. The reflection luminaire (200, 300) of claim 11, wherein the second light directing

component (240, 340) comprises an aspheric lens.

14. An automotive headlamp, comprising the reflection luminaire (200, 300) of any of

claims 11 - 13.



000000000000

1/2

PPPPPPPPPPPPPPPPP

Fig. 2a

WP

W

Fig. 2b



WO 2020/126745 PCT/EP2019/084669

2/2

210 W DAVVES

/ 218

< W

e 218"
o NG ///

216

212

Fig. 2d

>
>

Wi T 212

4 a7

RN e
SIS

oiatetatets
S

300

330

Fig. 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/084669

A. CLASSIFICATION OF SUBJECT MATTER
I

NV. F21S41/19 F21V19/00 HO1L33/44 F21541/141 F21Y115/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F21S HO1L F21V F21Y

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 3 324 104 Al (ICHIKOH INDUSTRIES LTD 1-3,7-14
[JP]) 23 May 2018 (2018-05-23)

Y claim 1; figures 1-5 10

paragraphs [0031], [0055], [0056],
[06116], [0117]

Y EP 1 770 793 A2 (OSRAM OPTO SEMICONDUCTORS 10
GMBH [DE]; HELLA KGAA HUECK & CO [DE])
4 April 2007 (2007-04-04)

claims 1, 7, 8, 20; figures 1-11

X DE 10 2014 107130 Al (FORMOSA EPITAXY INC 1-3,
[TW]) 30 April 2015 (2015-04-30) 11-14
paragraph [0024]; figures 1, 8

X US 2017/059116 Al (HUANG MIN [US] ET AL) 1,2,
2 March 2017 (2017-03-02) 11-14

paragraphs [0023] - [0025]; figures 1-14
_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
10 February 2020 19/02/2020
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, . }
éx%mq&smsme Giraud, Pierre

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/084669

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

ET AL) 14 December 2017 (2017-12-14)
column 4, line 5; figures 1-4

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2012 089316 A (STANLEY ELECTRIC CO LTD) 1-14
10 May 2012 (2012-05-10)
figures 5, 8
paragraphs [0002], [0030], [0031]
A US 2018/066819 Al (CHEN SHIUE-LUNG [TW] ET 1
AL) 8 March 2018 (2018-03-08)
paragraph [0014]; claim 12; figures 1-6
A US 2017/356616 Al (SCHICCHERI NICOLA [IT] 1,13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2019/084669
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 3324104 Al 23-05-2018  EP 3324104 Al 23-05-2018
JP 2017022032 A 26-01-2017
WO 2017010527 Al 19-01-2017

EP 1770793 A2 04-04-2007 DE 102005059524 Al 05-04-2007
EP 1770793 A2 04-04-2007
JP 5156214 B2 06-03-2013
JP 2007103937 A 19-04-2007
US 2007086148 Al 19-04-2007

DE 102014107130 Al 30-04-2015 CN 104566008 A 29-04-2015
CN 204005530 U 10-12-2014
DE 102014107130 Al 30-04-2015
W 201516337 A 01-05-2015
US 2015116980 Al 30-04-2015

US 2017059116 Al 02-03-2017  NONE

JP 2012089316 A 10-05-2012  NONE

US 2018066819 Al 08-03-2018 (N 108302344 A 20-07-2018
W 201812206 A 01-04-2018
US 2018066819 Al 08-03-2018

US 2017356616 Al 14-12-2017 CN 107489955 A 19-12-2017
EP 3255337 Al 13-12-2017
US 2017356616 Al 14-12-2017

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

