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(57) ABSTRACT

The invention relates to a double-row matrix illumination
module, wherein a light source part comprises an LED
circuit board and a heat sink that are secured to each other;
a primary optical system comprises a primary optical ele-
ment mounting bracket, a primary optical element press
plate and an LED circuit board. Primary optical elements are
all mounted on the primary optical element mounting
bracket in position. The primary optical elements are con-
sisted of two layers, wherein the upper layer is primary
optical element A and the lower layer is primary optical
element B. The primary optical element mounting bracket
configured as a base component for mounting and position-
ing comprises two rows of rectangular holes for fixing
light-incident ends of the primary optical element A and the
primary optical element B respectively and separating the
light-incident ends from each other. The invention can
realize anti-dazzling high beam function, low beam follow-
up steering function, high beam follow-up steering; regarded
as a whole, the follow-up steering function can be realized
for the high beam and the low beam, thereby improving
illumination experience when steering. Structurally, the
invention is simple and compact, accurate in positioning,
convenient for disassembly and assembly, easy to guarantee
the actual product quality.
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DOUBLE-ROW MATRIX ILLUMINATION
MODULE AND AUXILIARY ILLUMINATION
METHOD THEREOF

BACKGROUND OF THE INVENTION

Technical Field

[0001] The invention relates to an illumination module, in
particular to a double-row matrix illumination module and
an auxiliary illumination method thereof.

Description of Related Art

[0002] As an updating product in automotive lighting
technology, a matrix headlight attracts wide consumer. The
matrix headlight adopting combination and arrangement of
various light sources collects various driving status through
an in-vehicle radar and sensor, then controls sub-light
sources by an intelligent system, so that the light pattern can
automatically adapt to the driving environment. At this time,
the matrix headlight is not only an individual automotive
part but also a terminal member in close fit with a ADAS
system.

[0003] The existing matrix illumination modules cannot
independently realize auxiliary light pattern design for low
beam, high beam, left-bending and right-bending. In addi-
tion, the existing matrix illumination modules are more
complicated in mounting structure, imprecise in parts posi-
tioning, very difficult in positioning, inconvenient in disas-
sembly and assembly and not conducive to ensuring the
quality of the product.

BRIEF SUMMARY OF THE INVENTION

[0004] The objective of the present invention is to provide
a double-row matrix illumination module and an auxiliary
illumination method thereof. The double-row matrix illumi-
nation module can realize conventional high beam, anti-
dazzling high beam function, low beam follow-up steering
function and high beam follow-up steering function. High
beam comprises a plurality of LED sources that can be
turned on or off separately to illuminate different areas,
thereby realizing anti-dazzling high beam function.
Regarded as a whole, the follow-up steering function can be
realized for the high beam and the low beam, thereby
improving illumination experience when steering. Structur-
ally, the invention is simple and compact, accurate in posi-
tioning, convenient for disassembly and assembly, easy to
guarantee the actual product quality.

[0005] The following technical solution is adopted by the
invention.
[0006] A double-row matrix illumination module compris-

ing the light source part, primary optical system and sec-
ondary projection system. The light source part includes an
LED circuit board and a heat sink that are secured to each
other; and the primary optical system includes a primary
optical element mounting bracket, a primary optical element
press plate and an LED circuit board. Primary optical
elements are all mounted on the primary optical element
mounting bracket in position; the primary optical elements
are consisted of an upper layer that is a primary optical
element A and a lower layer that is a primary optical element
B. The primary optical element A and the primary optical
element B are provided with a row of independent light-
incident ends, each of which corresponds to an LED; the
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secondary projection system includes a lens and a lens
holder that are connected by a lens collar; the lens holder 3
is fixedly connected to the optical element mounting
bracket; the primary optical element mounting bracket con-
figured as a base component for mounting and positioning
comprises two rows of rectangular holes for fixing light-
incident ends of the primary optical element A and the
primary optical element B respectively and separating the
light-incident ends from each other.

[0007] Further, spacing ribs are arranged between the
rectangular holes, and the front end surfaces of the spacing
ribs are used as optical axis direction positioning surfaces of
the primary optical elements to abut against the light-
incident end connecting ribs, thereby preventing the primary
optical elements from moving towards the LEDs; the pri-
mary optical element mounting bracket is provided with a
horizontally extending platform for supporting the primary
optical elements thereon and preventing the primary optical
elements from moving away from the optical axis.

[0008] Further, the primary optical element press plate is
in fit with the primary optical element mounting bracket to
tightly clamp the primary optical elements in the middle; the
primary optical element press plate and the primary optical
element mounting bracket have light blocking effect.
[0009] Further, the primary optical element press plate is
made of plastic material and provided with a snap structure
and a first positioning pin structure on both sides.

[0010] Further, the primary optical element press plate is
provided with a groove in fit with the upper edge flanges of
the primary optical elements.

[0011] Further, the primary optical element mounting
bracket is provided with a second positioning pin structure,
and the primary optical element press plate 5 and the heat
sink are provided with the corresponding positioning holes.
[0012] Further, the positioning holes on the primary opti-
cal element press plate are arranged near the both sides of
the LEDs; During installation, the positioning pins are
sequentially inserted into the primary optical element press
plate and the heat sink, and then fastened by screws on the
back of the heat sink.

[0013] Further, the lens holder is provided with four thread
studs secured to the primary optical element mounting
bracket; the heat sink is also provided with through holes at
the four thread studs; outside the lens holder, there are three
dimming dot structures that enable the double-row matrix
illumination module mounted in the lamp to adjust light
vertically and horizontally.

[0014] Further, the lens collar is a PC element with four
clips that are connected with the lens holder (3) by way of
clamping for fixing the lens.

[0015] An auxiliary illumination method of the double-
row matrix illumination module comprises the following
auxiliary illumination modes: A) anti-dazzling high beam
auxiliary mode: the LEDs halfway between the primary
optical element A (6) and the primary optical element B (7)
are closed, the LEDs in the middle of left halves of the
primary optical element A (6) and the primary optical
element B (7) are closed and the remaining LEDs are
opened; B) low beam auxiliary mode: the LEDs of the
primary optical element (7) on the right half are opened and
the remaining LEDs are closed; C) low beam left-bending
auxiliary mode: the LEDs of the primary optical element (7)
on the right half are opened, the LED in the middle are
opened, the LEDs on the right side of the left half are opened



US 2020/0132268 Al

and the remaining LEDs are closed; D) low beam right-
bending auxiliary mode: the LEDs on the right side of the
primary optical element (7) on the right half are opened and
the remaining LEDs are closed.

[0016] The invention has the following beneficial effects:
[0017] 1) The invention can realize conventional high
beam, anti-dazzling high beam function, low beam follow-
up steering function, and high beam follow-up steering
function.

[0018] 2) The high beam adopts a plurality of LED sources
that can be turned on or off separately to illuminate different
areas, thereby achieving anti-dazzling high beam function.
[0019] 3) Regarded as a whole, the follow-up steering
function can be realized for the high beam and the low beam,
thereby improving illumination experience when steering.

[0020] 4) Structurally, the invention is simple and com-
pact, accurate in positioning, convenient for disassembly
and assembly, and easy to guarantee the actual product

quality.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0021] FIG. 1 is a perspective view of the double-row
matrix illumination module in the present invention.
[0022] FIG. 2 is a cross-sectional view of the double-row
matrix illumination module of the present invention from a
left side perspective.

[0023] FIG. 3 is a schematic diagram of the circuit board
and the heat sink.

[0024] FIG. 4 is a schematic diagram of the primary
optical system.
[0025] FIG. 5 is a schematic diagram of the primary

optical system mounting bracket.

[0026] FIG. 6 is a schematic diagram of the primary
optical element.

[0027] FIG.7 is a schematic diagram of the optical path of
the primary optical element.

[0028] FIG. 8 is a schematic diagram of four auxiliary
illumination modes in the auxiliary illumination method of
the double-row matrix illumination module.

[0029] In the FIG. 1. lens; 2. lens collar; 3. lens holder; 4.
primary optic element mounting bracket; 5. primary optical
element press plate; 6. primary optical element A; 7. primary
optical element B; 8. LED circuit board; 9. heat sink; 6-1.
light-incident ends; 6-2. light-incident end connecting ribs;
6-3. light-exiting surfaces; 6-4. mounting supports; 8-1.
LED mounting position; 8-2. control circuit module; 8-3.
connector assembly

DETAILED DESCRIPTION OF THE
INVENTION

[0030] The present invention is further illustrated by the
following drawings in combination with the embodiments.
[0031] Referring to FIGS. 1-6, a double-row matrix illu-
mination module comprises a light source part, a primary
optical system and a secondary projection system; the light
source part includes an LED circuit board 8 and a heat sink
9 that are secured to each other.

[0032] In the light source part, the LED circuit board is
provided with dozens of LEDs in two rows; the LEDs are
single-chip white light sources; the circuit board is a copper
substrate and has good heat dissipation; the LED board
comprises a control circuit module 8-2 for controlling turn-
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on or turn-off of LED chips and a connector assembly; the
LEDs on the entire circuit board can be individually turned
on or off and adjusted brightness; the heat sink is preferably
made of aluminum profile, and has good heat dissipation
effect, low processing cost and only need for cutting and
drilling the aluminum profile.

[0033] The primary optical system includes a primary
optical element mounting bracket 4, a primary optical ele-
ment press plate 5 and an LED circuit board 8. Primary
optical elements are all mounted on the primary optical
element mounting bracket 4 in position; the primary optical
elements are consisted of an upper layer that is a primary
optical element A 6 and a lower layer that is a primary
optical element B 7; the primary optical element A 6 and the
primary optical element B 7 are provided with a row of
independent light-incident ends respectively, and each light-
incident end corresponds to an LED.

[0034] In the primary optical system, the primary optical
elements are core components. Silica gel is recommended to
be used for preparing such components, and has advantages
of high temperature resistance, good permeability, good
replicability and capacity to realize complex structural
design

[0035] The primary optical element is composed of a
plurality of collimating condensers, including light-incident
ends 6-1, light-incident end connecting ribs 6-2, light-
exiting surfaces 6-3 and mounting supports 6-4; The plural-
ity of light-incident ends correspond to different LED
sources respectively; the single collimator is rod-shaped and
the light-incident ends are condensing bowl-shaped with
concave-shaped middle part; multiple collimators line up in
a row, and between two adjacent collimating units, the
light-incident ends 6-1 are connected by connecting ribs 6-2;
the light-incident ends 6-1 have focuses on the same plane;
the light-exiting surfaces are connected with each other to
form a continuous light-exiting surface 6-3. The mounting
supports are of installation structure and are arranged on the
both sides of the primary optical element and near the
light-exiting surface; the optical axis direction of the middle
collimator is the same as the system optical axis, and the
adjacent collimators are at a certain rotation angle from the
middle system optical axis. The closer to the outside, the
larger the rotation angle is. The width of the single con-
denser in the middle is narrow, and the width of the
condenser on both sides is wide. After being projected by the
lens and then irradiating on a 25-m screen, the light spots in
the middle are narrow and the light spots on both sides are
wide. The main purpose is to achieve higher accuracy of
pixel in the middle part while meeting fixed irradiation
angle.

[0036] In this case, there are two primary optical elements
which are in upper and lower arrangement, and the middle
light-exiting surface closely rests against them to prevent
generation of gap between the upper and lower light-exiting
surfaces, resulting in dark lines on the projection screen. The
primary optical elements arranged in two rows have more
functions than that arranged in one row. The primary optical
elements in a row can only realize anti-dazzling high beam
function. By arranging one row of light patterns above a stop
line and another row of light patterns below the stop line,
part of light spots light up as a supplement for intensity of
low beam light when the low beam is opened; or the light
spots are sequentially turned on or off from left to right with
angle of steering wheel to form the effect of inflection-point
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movement on road and achieve effect like AFS with motor
as a supplementary lighting for bending light when rotation
of steering wheel.

[0037] The primary optical element mounting bracket is
made of metal and used as base component for mounting and
positioning. The primary optical element mounting bracket
is provided two rows of rectangular holes for fixing light-
incident ends of softer condensers respectively and ensuring
relative position of each light-incident end accurate. In
addition, the light-incident ends can be separated from each
other to ensure non-interaction among different sub-units.
The distance from the primary optic elements to the LEDs
is critical, which affects the efficacy and safety of the optical
system. The front end surfaces of the spacing ribs between
the rectangular holes are used as optical axis direction
positioning surfaces of the primary optical elements to abut
against the 6-2, thereby preventing the primary optical
elements from moving towards the LEDs; the primary
optical element mounting bracket 4 is provided with a
horizontally extending platform that has two functions: one
is to support the primary optical elements thereon and the
other is to prevent the primary optical elements from moving
away from the optical axis.

[0038] The primary optical element press plate is in fit
with the primary optical element mounting bracket to tightly
clamp the primary optical elements in the middle. The
primary optical element press plate and the primary optical
element mounting bracket have both mounting effect and
light blocking effect. Mountable structures are covered and
only light-exiting surfaces of the primary optical elements
are left to transmit light.

[0039] It is preferable that the press plate is made of plastic
material and provided with a snap structure and a position-
ing pin structure on both sides. The positioning pin and the
metal mounting bracket are positioned to ensure the instal-
lation accuracy. On the pressing plate, there is a groove in fit
with the upper edge flanges of the primary optical elements,
ensuring anterior-posterior position of the light-exiting sur-
face of the primary optical element 6 on the one hand and
tightly pressing the primary optical element 6 so that the
primary optical element 6 abuts against the primary optical
element 7 tightly, preventing generation of gap on the other
hand. Because the press plate is a plastic part, it is provided
with reinforced ribs in design to ensure its own strength.
[0040] There are also positioning pins at the back of the
mounting bracket and on the circuit board and the heat sink,
there are positioning holes corresponding to the positioning
pins. The positioning holes on the circuit board are arranged
near the both sides of the LEDs to ensure the effectiveness
of positioning well. During installation, the positioning pins
are inserted into the circuit board from the back side, and
then into the heat sink from the back side, afterwards
fastened by screws from back of the heat sink. Such struc-
ture has advantage of convenient disassembly and assembly
of circuit board. On the circuit board, there are dozens of
LED sources. If some light sources are damaged, the heat
sink and the circuit board can be easily disassembled and
changed.

[0041] The said secondary projection system includes a
lens 1 and a lens holder 3 that are connected by a lens collar
2; the lens holder 3 is secured to the optical element
mounting bracket 4; and the primary optical element mount-
ing bracket 4 configured as a base component for mounting
and positioning comprises two rows of rectangular holes for
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fixing the light-incident ends of the primary optical element
A 6 and the primary optical element B 7 respectively and
separating the light-incident ends from each other.

[0042] The core of the secondary projection system is
lens. The lens 1 is arranged on the front end of the light-
exiting surface and the light-exiting surface of the condenser
is on the focal plane of the lens. The lens is the combination
of a single convex lens or multiple lenses. In the case of a
single lens, the lens form includes plano-convex lens, bicon-
vex lens, and meniscus convex lens; the combination of
multiple lens is to combine convex lens with concave lens,
conductive to eliminate chromatic aberration and defective
aberration. The surface of the lens is of reticular structure,
which has two functions: connecting light patterns uni-
formly and weakening chromatic dispersion.

[0043] The mesh has a diffusion function, aimed to
increase the overlap between the pixels, so that the integral
connection between the pixels is uniform.

[0044] The mesh diffuses the light patterns, obfuscates
boundary and weakens chromatic dispersion at boundary
too.

[0045] The lens holder has a function of connecting the
primary optical elements with secondary optical elements.
The front end surface is closely attached to the lens, and the
back end surface is connected to the primary optical element
mounting bracket. During mounting, the lens holder has four
thread studs secured to the mounting bracket to ensure
stability and reliability of installation. In addition, on the
heat sink, there are also through holes at the four thread
studs. Such through holes have advantages as follows: the
lens holder can be changed only by using a screw driver to
unscrew screws on the lens holder through the through holes
without disassembling the heat sink and the circuit board
and changing the relative position of the primary optical
system. Outside the lens holder, there are three dimming dot
structures that enable the module mounted in the lamp to
adjust light vertically and horizontally.

[0046] The lens collar is a PC element with four clips that
are connected with the lens holder by way of clamping for
fixing the lens. Such clip design also facilitates the disas-
sembly and assembly of the lens. If the lens needs to be
replaced, the lens can be disassembled by slightly moving
the clips. The lens collar is preferably made of opaque
material that encloses the lens in one circle, thereby covering
the positioning structure or flange structure of the lens and
leaving only the optical surface that requires light transmis-
sion.

[0047] The double-row matrix illumination module com-
prises the following auxiliary illumination modes as shown
in FIG. 8 during auxiliary illumination: A) anti-dazzling
high beam auxiliary mode: the LEDs halfway between the
primary optical element A 6 and the primary optical element
B 7 are closed, the LEDs in the middle of left halves of the
primary optical element A 6 and the primary optical element
B 7 are closed and the remaining LLEDs are opened; B) low
beam auxiliary mode: the LEDs of the primary optical
element B 7 on the right half are opened and the remaining
LEDs are closed; C) low beam left-bending auxiliary mode:
the LEDs of the primary optical element B 7 on the right half
are opened, the LED in the middle are opened, the LEDs on
the right side of the left half are opened and the remaining
LEDs are closed; D) low beam right-bending auxiliary
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mode: the LEDs on the right side of the primary optical
element B 7 on the right half are opened and the remaining
LEDs are closed.

[0048] The above are the preferred embodiments of the
present invention, and ordinary skill in the art can make
various changes or improvements on the basis of the present
invention. These changes or improvements should belong to
the scope of protection claimed in the present invention as
long as no deviation from general concept of the present
invention.

What is claimed is:

1. A double-row matrix illumination module, wherein:

the double-row matrix illumination module comprises a

light source part, a primary optical system, and a
secondary projection system;
the light source part includes an LED circuit board (8) and
a heat sink (9) that are secured to each other;

the primary optical system includes a primary optical
element mounting bracket (4), a primary optical ele-
ment press plate (5), and an LED circuit board (8).
Primary optical elements are mounted on the primary
optical element mounting bracket (4) in position. The
primary optical elements are consisted of upper layer
that is the primary optical element A (6) and lower layer
that is the primary optical element B (7). The primary
optical element A (6) and the primary optical element
B (7) comprise a row of independent light-incidents
end respectively, and each light-incident end corre-
sponds to an LED;

the secondary projection system includes a lens (1) and a

lens holder (3) that are connected to each other by a
lens collar (2); and the lens holder (3) is fixedly
connected to the optical element mounting bracket (4);
the primary optical element mounting bracket (4) config-
ured as a base component for mounting and positioning
comprises two rows of rectangular holes for fixing
light-incident ends of the primary optical element A (6)
and the primary optical element B (7) respectively and
separating the light-incident ends from each other.

2. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the spacing ribs are
arranged between the rectangular holes, and the front end
surfaces of the spacing ribs are used as optical axis direction
positioning surfaces of the primary optical elements to abut
against the light-incident end connecting ribs (6-2), thereby
preventing the primary optical elements from moving
towards the LEDs; the primary optical element mounting
bracket (4) is provided with a horizontally extending plat-
form for supporting the primary optical elements thereon
and preventing the primary optical elements from moving
away from the optical axis.

3. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the primary optical
element press plate (5) is in fit with the primary optical
element mounting bracket (4) so as to tightly clamp the
primary optical elements in the middle; the primary optical
element press plate (5) and the primary optical element
mounting bracket (4) have light blocking effect.

Apr. 30, 2020

4. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the primary optical
element press plate (5) is made up plastic material and
provided with a snap structure and a first positioning pin
structure on both sides.

5. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the primary optical
element press plate (5) is provided with a groove in fit with
the upper edge flanges of the primary optical elements.

6. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the primary optical
element mounting bracket (4) is provided with a second
positioning pin structure, and the primary optical element
press plate (5) and the heat sink are provided with the
corresponding positioning holes.

7. The characteristic of the double-row matrix illumina-
tion module according to claim 6 is that the positioning holes
on the primary optical element press plate (5) are arranged
near the both sides of the LEDs; During installation, the
positioning pins are sequentially inserted into the primary
optical element press plate (5) and the heat sink, and then
fastened by screws on the back of the heat sink.

8. The characteristic of the double-row matrix illumina-
tion module according to claim 1 is that the lens holder (3)
is provided with four thread studs secured to the primary
optical element mounting bracket (4); the heat sink (9) is
also provided with through holes at the four thread studs;
outside the lens holder (3), there are three dimming dot
structures that enable the double-row matrix illumination
module mounted in the lamp to adjust light vertically and
horizontally.

9. The characteristic of the double-row matrix illumina-
tion module according to claim 8 is that the lens collar is a
PC element with four clips that are connected with the lens
holder (3) by way of clamping for fixing the lens.

10. An auxiliary illumination method of the double-row
matrix illumination module according to claim 1, compris-
ing the following auxiliary illumination modes:

A) Anti-dazzling high beam auxiliary mode: the LEDs
halfway between the primary optical element A (6) and
the primary optical element B (7) are turned off, the
LEDs in the middle of left halves of the primary optical
element A (6) and the primary optical element B (7) are
turned off, and the remaining L.LEDs are turned on;

B) Low beam auxiliary mode: the LEDs of the primary
optical element (7) on the right half are turned on and
the remaining L.LEDs are turned off;

C) Low beam left-bending auxiliary mode: the LEDs of
the primary optical element (7) on the right half are
turned on, the LED in the middle are turned on, the
LEDs on the right side of the left half are turned on, and
the remaining L.LEDs are turned off;

D) Low beam right-bending auxiliary mode: the LEDs on
the right side of the primary optical element (7) on the
right half are turned on and the remaining LEDs are
turned off.



