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(57) ABSTRACT

Provided are a metal PCB, a headlight module having the
metal PCB applied thereto, and a method for assembling the
headlight module, wherein the metal PCB has a base made
of'a metal material and configured as a thin plate, or the base
has a predetermined thickness and is bent in a desired
direction through a bending groove formed on the rear
surface thereof, and the base has a plurality of chip mounting
portions integrated thereon such that one or more LED chips
are mounted thereon, the chip mounting portions being
spaced at a predetermined interval and having at least two
parts of incision surfaces formed on one side of the base
such that the chip mounting portions are inclined and
installed to have a predetermined angle with regard to the
base.
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METAL PCB, HEADLIGHT MODULE
HAVING METAL PCB APPLIED THERETO,
AND METHOD FOR ASSEMBLING
HEADLIGHT MODULE

TECHNICAL FIELD

The present invention relates to a metal PCB, including a
base of a metal material which is formed of a thin plate or
has a specific thickness and is bent in a desired direction
through bending grooves provided in a back surface,
wherein cut faces of at least two parts are formed on one side
of the base, spaced apart from one each other at a specific
interval, disposed to be inclined at a specific angle to the
base, and integrated with a plurality of chip mounting parts
on which one or more LED chips are mounted, a headlight
module to which the metal PCB is applied, and a method of
assembling the headlight module.

BACKGROUND ART

In general, a printed circuit board (PCB) refers to a wiring
board on which electronic parts are mounted to electrically
connect parts or signal lines.

Furthermore, the PCB is completed by compressing a
copper foil against one side or both sides of an insulating
plate, such as phenol resin and epoxy resin, forming a
conductive pattern according to a circuit, configuring the
circuit by removing the copper foil through the corrosion of
an unnecessary portion, perforating a via for connecting
electronic parts into the PCB, performing plating, and coat-
ing a top surface and bottom surface with photo solder resist
(PSR) ink.

Furthermore, the LED is chiefly used in the liquid crystal
display device (LCD) of a mobile phone, an electronic
display board, and a dashboard for a vehicle because it has
low consumption power, has long lifespan and does not
generate a contaminant, such as environment pollution.

As the LED recently has a wider application, it is applied
to common lamps or the headlight of a vehicle in addition to
the indoor light or signboard of a vehicle and the backlight
unit (BLU) of an LCD device.

In particular, an LED lamp module (M) applied to the
headlight of a vehicle is configured to include a reflector, for
reflecting light generated by an LED, a board for controlling
the mounted LED through the supply of power, a heat sink
for externally discharging heat generated by the LED, and a
back cover on which the heat sink is mounted.

Furthermore, recently, there was pointed out that a board
used for various parts, including the LED, has a low heat-
dissipation effect. In order to solve this problem, a metal
board adopting metal materials, such as aluminum or a
copper alloy, (hereinafter a metal board) has been in the
spotlight in the market.

In particular, recently, in relation to the demands for a
metal board on which an LED is mounted, there emerges a
demand for a metal board on which an LED is mounted
which is capable of being mechanically formed, such as
curving or pressing.

The technology of a conventional metal PCB assembly
for a vehicle lamp related to such a technology is proposed
in Korean Patent No. 1589017. In its configuration, as in
FIG. 1, the metal PCB assembly 10 for a vehicle lamp
includes a metal PCB 14; at least one unit pattern (not
shown) disposed on the metal PCB 14, having three faces
cut and one face connected to the metal PCB 14, and
protruded from the metal PCB 14 at a specific angle in the

20

30

40

45

50

55

2

inclined state; and a projected matter coupled to the metal
PCB 14 and enabling a support part protruded toward a
horizontal surface to support the unit pattern and maintain a
specific angle. The assembly of the metal PCB 14 includes
a bending groove 24 of a specific depth formed at the bottom
of the metal board 22 and bends each unit pattern on which
each LED is mounted by forward pushing the unit pattern
based on the bending groove, thereby fabricating the metal
PCB assembly 10 having a stepped shape with a small
power.

In this case, the external three faces 20a, 205 and 20c¢ of
the unit pattern are also cut. Since one face 204 of the unit
pattern has been integrated and connected to the metal PCB
14, the unit pattern is not fully separated from the metal PCB
14 and is inclined at a specific angle and protruded with one
side connected to the metal PCB 14.

However, such a metal PCB assembly for a vehicle lamp
has disadvantages in that it has a configuration in which the
unit pattern is bent, the unit patterns must be spaced apart in
forming the external three faces for bending and it is difficult
to mount the LED chips at a desired degree of integration.

Furthermore, a technology for an LED lamp module is
proposed by Korean Patent No. 1344361. As in FIG. 2, the
LED lamp module includes a reflector bar 100 for reflecting
light generated by LEDs and a PCB 200 detachably mounted
on the back surface of the reflector bar 100 in a one-touch
manner, for controlling the LEDs. The PCB 200 is equipped
with heat sinks 210 corresponding to the respective reflec-
tors 110. The PCB 200 is detachably mounted on the
reflector bar 100 through the heat sinks 210.

Furthermore, at least two stoppers 111 and guide protru-
sions 112 are formed at each location of the back surface of
the reflector 110. The stoppers 111 are coupled to the heat
sink 210 in a one-touch manner, and the guide protrusions
112 function to provide guidance so that the PCB 200 and
the heat sink 210 are located at their regular position.

However, such an LED lamp module has disadvantages in
that heat-dissipation efficiency is low because the area of the
heat sink 210 is limited and an assembly time and cost are
increased because the separate heat sinks 210 are connected
to the printed circuit board 200.

In addition, a conventional technology for a metal PCB
assembly for a vehicle lamp is proposed by Korean Patent
No. 1589017. As shown in FIG. 3, the metal PCB assembly
30 for a vehicle lamp includes a metal PCB 34; at least one
unit pattern (not shown) disposed on the metal PCB 34,
having three faces cut and one face connected to the metal
PCB 34, and inclined at a specific angle to the metal PCB 34
and protruded; and a projected matter coupled to the metal
PCB 34, wherein a support part protruded from a horizontal
surface supports the unit pattern to maintain a specific angle.
The metal PCB 34 assembly includes a bending groove of a
specific depth at the bottom of the metal board 34, and the
unit pattern on which each LED is mounted is bent by
forward pushing it based on the bending groove, thereby
fabricating the metal PCB assembly 30 having a stepped
shape with a small power.

In this case, the external three faces of the unit pattern are
cut, and one face of the unit pattern has been integrated with
the metal PCB 34. Accordingly, the unit pattern is not fully
separated from the metal PCB 34, but is inclined and
protruded at a specific angle with one side connected.

However, such a metal PCB assembly for a vehicle lamp
has disadvantages in that it has a configuration in which the
unit patterns are bent, the unit patterns must be spaced apart
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from each other in forming the external three faces for
bending and it is difficult to mount the LED chips at a
desired degree of integration.

A conventional technology for a metal printed circuit
board has been proposed as a method of manufacturing a
metal printed circuit board in Korean Patent No. 1435451.
As shown in FIG. 4, the metal printed circuit board includes
an insulating layer 320, a circuit layer 310 formed on the top
surface of the insulating layer 320, and a metal layer 330
formed on the bottom surface of the insulating layer 320.

Furthermore, a linear groove 332 has been processed at
the bottom surface of the metal layer 330. The metal printed
circuit board is bent and formed along the groove, and an
LED chip 300 is mounted on the metal printed circuit board,
thereby providing the metal printed circuit board including
the circuit layer 310, the insulating layer 320 and the metal
layer 330.

Furthermore, the metal printed circuit board is bent and
formed in the state in which the direct type LED chip 300
has been mounted and a light guide plate 340 is disposed on
the same surface as the direct type LED chip 300 to perform
a backlight unit function.

However, such a metal printed circuit board has a disad-
vantage in that it has a configuration also serving as a light
guide plate and cannot be easily applied to a polygonal or
multi-directional structure and it has a difficulty in its
application because the LED chips radiate light in different
directions when the metal printed circuit board is bent.

DISCLOSURE

Technical Problem

An object of the present invention for improving such
conventional problems is to provide a metal PCB, which
enables the implementation of desired and various illumi-
nations by increasing the degree of integration of LED chips,
enabling fabrication in various forms while facilitating the
transfer of heat, and enabling the LED chip array of the same
interval, a headlight module to which the metal PCB is
applied, and a method of assembling the headlight module.

Furthermore, the present invention provides a metal PCB,
which enables the coupling task of a metal PCB on which
LED chips are mounted and a back plate to be performed
easily and rapidly, enables accurate control of the angle of a
mounting part while preventing damage to the metal PCB,
minimizes an error rate upon assembly by simplifying the
structure, enables a bending task and a mounting task to be
performed at the same time, and facilitating the mounting
and detachment of the metal PCB, a headlight module to
which the metal PCB is applied, and a method of assembling
the headlight module.

Technical Solution

In order to achieve the objects, the present invention
provides a metal PCB, including a base of a metal material
which is formed of a thin plate or has a specific thickness and
is bent in a desired direction through bending grooves
provided in a back surface, wherein cut faces of at least two
parts are formed on one side of the base, spaced apart from
one each other at a specific interval, disposed to be inclined
at a specific angle to the base, and integrated with a plurality
of chip mounting parts on which one or more LED chips are
mounted, a headlight module to which the metal PCB is
applied, and a method of assembling the headlight module.
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Furthermore, there is provided a metal PCB wherein
specific patterns are integrated with the metal PCB so that
the LED chips are mounted on the base formed of a thermal
conductor.

In addition, there is provided a metal PCB wherein in the
metal PCB, the at least one LED chip mounted on the chip
mounting part is disposed on the base generally at a regular
interval.

Furthermore, there is provided a metal PCB wherein in
the metal PCB, two or more bending grooves are formed on
one side of the base and the base is bent based on the chip
mounting part.

Furthermore, there is provided a metal PCB wherein the
metal PCB is configured to have the base having the chip
mounting part formed in a thin plate type and the chip
mounting part bent based on the base or to have the base bent
based on the chip mounting part.

Thereafter, there is provided a metal PCB wherein the
metal PCB has a stack structure of a heat-dissipation plate
formed of a thermal conductor and equipped with a plurality
of chip mounting parts and a flexible board bonded to a top
of the heat-dissipation plate through an adhesive layer, the
flexible board includes LED chips corresponding to the chip
mounting parts, respectively, and the adhesive layer has any
one selected from thermal conductive adhesives, heat-dis-
sipation adhesives, thermal adhesives and thermal conduc-
tive silicon adhesives.

Furthermore, there is provided a metal PCB wherein the
base is selected from a shape bent in a stepped form or a
shape inclined and bent at a different angle.

Furthermore, there is provided a metal PCB wherein the
metal PCB has a first bending groove formed on the back
surface of the base and a second bending groove formed on
a back surface of the chip mounting part, the first and the
second bending grooves have a combination of configura-
tions being parallel to each other or forming a triangle, and
the first and the second bending grooves are depressed in a
shape selected from V, U and T shapes.

Furthermore, there is provided a plurality of metal PCBs
disposed to be connected through a lead in a length direc-
tion.

Meanwhile, the present invention provides a headlight
module to which a metal PCB is applied, wherein the
headlight module has a configuration in which a back plate
formed of a forming body extended in a specific length in
accordance with a headlight housing and a metal PCB
connected to the back plate and having a plurality of LED
chips electrically connected thereto through patterns have
been integrated and coupled through coupling means,

in the metal PCB, the patterns are formed on a base made
of metal and chip mounting parts having the LED chips
mounted thereof are disposed to be bent,

a coupling part of the back plate corresponding to the
headlight housing is provided at a bottom of a body and a
plurality of consecutive support surfaces is provided on the
back plate, and

a plurality of mounting parts having the same or different
slopes are integrated and protruded from the top of the
support surface.

Furthermore, there is provided a headlight module
wherein the coupling means has one selected from bonding
coupling, piece coupling and thermosetting coupling.

Furthermore, there is provided a headlight module
wherein the coupling means includes a support jaw provided
in the metal PCB and a combination of a latching hook and
fixing hook coupled to the support jaw or the metal PCB and
having an inclined surface thereon.
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In addition, there is provided a headlight module wherein
the board mounting part includes a triangular block pro-
truded to have a slope on the support surface and a fixed jaw
preventing the upward provided on one side.

Furthermore, there is provided a headlight module to
which a metal PCB is applied, wherein the board mounting
part includes triangular walls spaced apart and protruded on
both sides to have a slope, a downward location determina-
tion jaw is provided on the inside of the wall, and an upward
location determination jaw is provided on one side of the
wall.

Furthermore, there is provided a headlight module to
which a metal PCB is applied, wherein the board mounting
part has location determination jaws formed on both sides so
that the chip mounting parts having a slope and guide holes
are mounted, and includes guide protrusions to correspond
to the guide holes.

In addition, there is provided a headlight module to which
a metal PCB is applied, wherein the back plate has an air
flow hole depressed and formed in a portion coming into
contact with the metal PCB.

Furthermore, there is provided a headlight module to
which a metal PCB is applied, wherein the metal PCB is
selected from a configuration of a thin plate type capable of
easy bending without a change or a configuration capable of
relative bending of the base or the chip mounting part based
on the chip mounting part or the base through a plurality of
bending grooves provided at the bottom of the chip mount-
ing part or the base so that the base or the chip mounting part
is bent, and

the bending groove has a combination of configurations
having adjacent portions being parallel to each other or
forming a triangle and is depressed in a shape selected from
V, U and C shapes.

Furthermore, there is provided a headlight module to
which a metal PCB is applied, wherein the chip mounting
part is bent at a specific angle with respect to the base
through cut faces of two faces or more separated from the
base.

In addition, there is provided a headlight module to which
a metal PCB is applied, wherein the support surface is
selected from a stepped type configuration or a configuration
of an inclined shape having a different angle.

Furthermore, there is provided a headlight module to
which a metal PCB is applied, wherein the metal PCB has
a configuration in which a flexible board having the LED
chip is bonded to a top of a heat-dissipation plate made of
aluminum.

Meanwhile, the present invention provides a method of
assembling a headlight module, including the steps of pre-
paring a metal PCB which includes patterns so that a
plurality of LED chips is mounted on a base made of metal
equipped with bending grooves for multi-faced bending at a
bottom of the base and a plurality of chip mounting parts is
banked so that angles of the LED chips are relatively
adjusted with respect to the metal PCB;

preparing a back plate in which board mounting parts,
each one having a slope corresponding to the chip mounting
part, are protruded forward from support surfaces; and

coupling the chip mounting parts of the metal PCB to the
back plate in an inclined state through coupling means when
the metal PCB is coupled to the top of the back plate,

wherein the coupling means, the board mounting parts,
and the support surfaces are integrated in the back plate
through a forming mold,

a downward location determination jaw and upward loca-
tion determination jaw preventing a downward and upward
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of the bent chip mounting part, respectively, are integrated
in the support surface so that the angle of the chip mounting
part is adjusted and firmly fixed when the metal PCB is
coupled, and

the coupling means includes a hook formed to couple the
back plate and the metal PCB.

Furthermore, there is provided a method of assembling a
headlight module, wherein the chip mounting parts and
mounting surfaces are simultaneously formed on the metal
PCB by pressing the chip mounting parts and the mounting
surfaces using a mold formed to correspond to the board
mounting parts and the support surfaces formed in the back
plate.

Furthermore, there is provided a method of assembling a
headlight module, wherein the chip mounting part is formed
by blanking at least one side of the metal PCB by a pair of
blanking molds in the state in which the pattern has been
connected.

Advantageous Effects

As described above, in accordance with the present inven-
tion, desired and various illuminations can be implemented
by increasing the degree of integration of LED chips, the
transfer of heat is easy and various forms can be fabricated,
and the LED chip array of the same interval is made
possible.

Furthermore, in the present invention, the coupling task of
the metal PCB on which the LED chips are mounted and the
back plate are rapid, damage to the metal PCB is prevented,
the angle of the mounting part can be accurately controlled,
an error rate is minimized upon assembly by simplifying the
structure, a bending task and a mounting task are performed
at the same time, and the metal PCB can be easily mounted
and detached.

DESCRIPTION OF DRAWINGS

FIG. 1 is a plan view showing a conventional LED lamp
module.

FIG. 2 is an exploded view showing a conventional LED
lamp module.

FIG. 3 is a perspective view showing a conventional LED
lamp module.

FIG. 4 is a flowchart showing a method of manufacturing
a conventional metal printed circuit board.

FIG. 5 is a perspective view showing a metal PCB
according to the present invention.

FIG. 6 is an exploded view of a metal PCB according to
another embodiment of the present invention.

FIGS. 7 to 9 are external views of the metal PCB
according to another embodiment of the present invention.

FIGS. 10 to 12 are external views of the metal PCB
according to other embodiments of the present invention.

FIG. 13 is an external view showing a headlight module
according to the present invention.

FIGS. 14 to 18 are coupling state diagrams of the metal
PCB and back plate of the headlight module according to the
present invention.

FIG. 19 is a coupling state diagram according to an
embodiment of the headlight module according to the pres-
ent invention.

FIG. 20 is a flowchart showing a process of assembling
the metal PCB according to another embodiment of the
present invention.
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FIG. 21 is an assembly state diagram according to the
metal PCB assembly process according to the present inven-
tion.

FIG. 22 is a flowchart showing a process of assembling
the metal PCB according to another embodiment of the
present invention.

BEST MODE

Hereinafter, embodiments of the present invention are
described in detail with reference to the accompanying
drawings.

A metal PCB 500 of the present invention has a configu-
ration in which patterns 503 are integrated so that LED chips
550 are mounted on a base 501, that is, a thermal conductor
made of aluminum or copper.

Furthermore, in the metal PCB 500, a plurality of chip
mounting parts 530 is formed in the base 501, at least one
LED chip 550 is mounted on the mounting part 530, and the
mounting part 530 is disposed to be connected to the base
501 through at least one portion.

In this case, the mounting part 530 is disposed to be split
from the base through cut faces 580 of at least two parts on
one side of the base.

In this case, the base 501 refers to a configuration in which
the pattern is integrated on the top and a configuration in
which a flexible board 540 is integrally bonded on the top of
a heat-dissipation plate 510.

Furthermore, the at least one LED chip 550 is formed be
mounted on the mounting part 530, and the LED chips are
disposed generally at regular intervals on the metal PCB.

Furthermore, the three or more LED chips 550 are formed
to be disposed on the mounting part 530 as a pair C, and the
pairs or the LED chips are disposed to be spaced apart from
each other at regular intervals.

In addition, the mounting part 530 is bent to have a slope
through two or more bending grooves 570 on one side of the
base.

In this case, the base 501 is disposed to maintain a specific
tilt with respect to the mounting part.

Furthermore, in the metal PCB 500, a first bending groove
571 is formed in the back surface of the base, and a second
bending groove 573 is formed in the back surface of the
mounting part. The first and the second bending grooves
have a combination of configurations that are parallel or
form a triangle. The first and the second bending grooves are
depressed in a form selected from V, U and C shapes.

In addition, a plurality of the metal PCBs is disposed to
be connected through a lead (not shown) in the length
direction.

Furthermore, the metal PCB 500 may be formed in a thin
plate type T to be freely bent.

In this case, the metal PCB 500 may be formed in a thin
plate type so that the mounting parts 530 are bent based on
the base 501 or the base 501 is bent based on the mounting
parts 530.

Furthermore, in the metal PCB 500, a protruded part 507
and a concave part 509 may be integrated in the length
direction so that they are close to each other.

In addition, the mounting part 530 is formed to be
integrated with one side of the base 501 through at least two
portions.

Meanwhile, the metal PCB 500 of the present invention
may have the assembly structure of the heat-dissipation plate
510 formed of a thermal conductor and equipped with the
mounting part 530 whose angle is relatively adjusted with
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respect to the base 501 and the flexible board 540 bonded to
the top of the heat-dissipation plate 510 through an adhesive
layer 520.

Furthermore, the flexible board 30 includes the LED chips
31 corresponding to the respective mounting parts 13 and
has a circuit pattern integrated and embedded therein so that
the plurality of LED chips is connected at the same time.

In addition, the adhesive layer 520 is made of any one
selected from thermal conductive adhesives, heat-dissipa-
tion adhesives, thermal adhesives and thermal conductive
silicon adhesives.

Furthermore, the heat-dissipation plate 510 has a stepped
shape or a shape inclined at a different angle.

In addition, the heat-dissipation plate 510 is selected from
a thin plate type capable of free bending or a configuration
having the plurality of bending grooves 570 in the base or
the mounting part.

In this case, in the heat-dissipation plate 510, the mount-
ing part is bent based on the base or the angle of the base is
adjusted based on the mounting part so that the relative
angles of the mounting part and the base are adjusted.

Meanwhile, a back plate 600 formed of a forming body
extended in a specific length in accordance with a headlight
housing (not shown) and the metal PCB 500 connected to
the back plate 600 and having a plurality of LED chips
mounted thereon through the patterns are coupled through
coupling means 700.

Furthermore, the back plate 600 includes a plurality of
support surfaces 613 in which coupling parts 611 corre-
sponding to a headlight housing are consecutive at the top.

In addition, the coupling means 700 is formed of any one
selected from bonding coupling 752, piece coupling 753 and
thermosetting coupling 754.

Furthermore, board mounting parts 650 having the same
or different slopes are protruded from the support surface
613 and formed at the top thereon.

Furthermore, the coupling means 700 includes a latching
hook 712 or a fixing hook 714 formed to correspond to a
support jaw 508 protruded from one side of the metal PCB
500 or formed to support one side of the board.

In this case, a through groove 716 is formed in the fixing
hook 714 so that the support jaw is inserted into the through
groove 716 and supported.

Furthermore, a location determination jaw 658 is pro-
truded from the board mounting parts 650 on both sides of
the top surface in order to prevent left and right movements
when the mounting part 530 of the metal PCB is mounted.
Guide protrusions 659 corresponding to the guide grooves
531 of the mounting part 530 are protruded from the board
mounting parts 650.

In this case, the metal PCB 500 has a configuration in
which the plurality of chip mounting parts 530 is provided
on one side of the base 501. The mounting part and the base
are inclined to have relative angles. The guide groove 531 is
integrated on one side of the mounting part.

Furthermore, the metal PCB 500 has a configuration in
which the flexible PCB 540 having the LED chips 550 are
bonded to the top of the heat-dissipation plate 510 made of
aluminum and having the mounting part 530s or a configu-
ration of the base 501 in which the LED chips, the PCB and
the heat-dissipation plate are integrated.

Thereafter, the metal PCB 500 is configured to have a thin
plate capable of being bent and to be bent in a desired
direction through the bending grooves 570 provided at the
bottom. The mounting part is inclined at a specific angle on
the base through the cut faces 580 of at least two parts.
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Furthermore, an inclined surface S is integrated with one
side of the latching hook, fixing hook and guide protrusions
of the present invention.

Furthermore, the support surface has a configuration
connected in a stepped form or a configuration connected in
an inclined shape having a different angle.

Furthermore, the air flow hole 615 of the back plate 600
is depressed and formed in a portion that comes into contact
with the metal PCB.

In addition, the mounting part 530 is formed to corre-
spond to the size of a lens 545.

In this case, a space (not shown) is formed on the
circumference of the mounting part 530.

In addition, the lead (not shown) connected to the pattern
may be exposed on both ends of the metal PCB 500 so that
a plurality of the leads is electrically connected.

Furthermore, the board mounting part 650 is equipped
with a triangular block 651 having a slope, and may be
configured to include a fixed jaw 652 having a hook shape
that prevents the upward of the metal PCB mounted on one
side of the block.

Meanwhile, the support parts 650 include triangular walls
654 spaced apart from each other and protruded on both
sides to have a slope. The support part 650 may be config-
ured to include a downward location determination jaw 655
that determines the downward location of the metal PCB
within the wall and an upward location determination jaw
656 that determines the upward location of the metal PCB on
one side of the wall.

In this case, one or more guide protrusions 659 are
protruded on the internal surface of the wall, that is, on the
downward location determination jaw.

Meanwhile, in the method of assembling the metal PCB
according to the present invention, first, the metal PCB 500
and the back plate 600 are prepared.

In this case, in the metal PCB 500, patterns (not shown)
that are electrically insulated are integrated on the base 501
made of metal so that the plurality of LED chips 530 is
mounted.

Furthermore, metal copper clad laminate (MCCL)) is used
as the metal PCB 500.

In addition, the mounting parts 530 are performed by
blanking at least one side of the metal PCB by a pair of
blanking molds M1 in the state in which the patterns have
been connected.

In this case, the chip mounting parts 530 are performed to
have specific spaces spaced apart from the metal PCB.

Furthermore, the plurality of chip mounting parts 530
facing a surface different from the metal PCB 500 is spaded
apart from the metal PCB 500 and formed so that the
direction in which the LED chips 550 are mounted on the
metal PCB 500, that is, a radiation angle is controlled, and
power and a signal are supplied from the metal PCB 500 to
the LED chips.

Thereafter, the bending grooves 570, such as V or U, are
formed at the back of the metal PCB or the mounting parts
through routing equipment 810.

In the metal PCB 500 having such a configuration, after
the support surfaces 613 consecutive and bent at the same
angle or different angles through the routing equipment 810
for multi-faced bending formed on the lower side are
formed, the mounting parts 530 are formed in the support
surfaces by blanking so that they are protruded at desired
angles and bent with respect to the metal PCB.

In this case, the bending of the metal PCB 500 or the
bending of the mounting parts 530 may be performed at a
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desired angle and combined when the metal PCB 500 or the
mounting parts 530 are mounted on the back plate 600 using
the coupling means 700.

Furthermore, in a task for directly coupling the metal PCB
500 to the back plate 600, the metal PCB 500 of a flat panel
form and the back plate 600 bent in a specific form are
inserted into a coupling mold M4 disposed to have corre-
sponding shapes and integrated by pressurization.

Furthermore, the bending of the metal PCB 500 or the
bending of the mounting part 530 is previously bent through
a pair of bending molds M2 so that the metal PCB 500 or the
mounting part 530 maintains a shape corresponding to the
back plate 600. Accordingly, the metal PCB 500 or the
mounting part 530 can be mounted on the back plate 600
more easily using the coupling means 700.

In this case, the back plate 600 is formed in the state in
which the board mounting parts 650 have been protruded
through the forming mold M3, and the coupling means 700
is also integrated.

Meanwhile, the back plate 600 of the present invention is
integrated with the board mounting parts 650 so that the
bottom has shapes corresponding to the coupling parts of the
lamp housing and the top is protruded to correspond to the
slope of the mounting part 530.

In this case, the board mounting part 650 includes the
downward location determination jaw 655 that prevents the
downward in order to prevent the downward and upward of
the mounting part when the bent mounting part 530 is
inserted and supported by the board mounting part 650. The
board mounting part 650 is configured to include the upward
location determination jaw 656 that determines the upward
location of the metal PCB.

In addition, the downward location determination jaw 655
and the upward location determination jaw 656 are posi-
tioned and firmly fixed in the state in which they have been
inserted by a press operation through the mold of the
mounting part 530.

Furthermore, the board mounting parts 650 are protruded
upward from the support surface 613 that is bent at the same
or different angle on the back plate 600 and formed to
correspond to the mounting surface of the metal PCB.

In addition, when a press operation using a mold for
coupling the metal PCB 500 to the back plate 600 is
performed, a hook is used as the coupling means 700 used
for easy coupling in the present invention, but a coupling
method through thermal fusion using a protrusion or a hole
corresponding to the protrusion or bonding coupling may be
used.

Furthermore, a middle forming step of previously bend
and forming the metal PCB 500 through the pair of bending
molds M2 so that the metal PCB is bent in accordance with
the support surface of the back plate 600 and the board
mounting parts and thus forming the mounting parts and the
support surface may be further included in order to facilitate
a task for coupling the metal PCB and the back plate.

Mode for Invention

The operation of the present invention configured as
described above is described.

As shown in FIGS. 5 to 22, the metal PCB 500 of the
present invention has a configuration in which a thermal
conductor of a sheet form made of aluminum or copper and
the patterns for mounting the LED chips 550 thereon have
been integrated. The metal PCB enables heat, discharged by
the LED chips 550, to be easily discharged through the
thermal conductor.
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Furthermore, the metal PCB 500 includes the plurality of
chip mounting parts 530 formed to have independent forms
on one side of the base 501. The base 501 is bent in the state
in which the mounting parts 530 have been fixed so that the
mounting parts 530 remain parallel.

In this case, the two or more LED chips 550 are mounted
on the mounting part 530 in order to solve a problem in that
a reduction in the degree of integration generated when each
LED chip is mounted on a conventional unit pattern is
generated.

That is, when the mounting part 550 is connected to the
base 501 through at least one portion, desired illumination
can be implemented in a specific direction so that two or
more LED chips are mounted and radiation is performed in
the same direction.

Furthermore, the one or more LED chips 550 are mounted
on the mounting part 530, and the LED chips are disposed
generally at regular intervals on the metal PCB.

Furthermore, the mounting part 530 may be formed to
have three or more LED chips 550 mounted thereon as a pair
C, and the pair of mounting parts 530 may be spaced apart
from each other at regular intervals.

In addition, in the mounting part 530, two or more
bending grooves 570 are formed on one side of the base so
that corresponding islands are parallel. Accordingly, the base
501 is bent in a desired direction and facilitates mounting.

In this case, when the base 501 is bent through two
bending grooves, one side of the base connected to the
mounting part and the other side of the base bent through the
bending groove maintain a specific tilt.

Furthermore, the metal PCB 500 is formed in the thin
plate type T and freely bent.

Furthermore, the metal PCB 500 includes the integrated
protruded parts 507 and concave parts 509 in the length
direction. When the protruded part 507 and the concave part
509 are disposed closely, the LED chips are disposed at the
same intervals or the pairs are disposed at the same intervals.

Furthermore, the exploded surfaces 580 open or shut in
the periphery of the mounting part in order to divide the
mounting part 530 and the base 501 is integrated. Accord-
ingly, an effect in that a contact with the air is easily cooled
through the bending grooves provided in the base is
improved.

Meanwhile, the metal PCB 50 includes the heat-dissipa-
tion plate 510 formed of a thermal conductor and having the
mounting part 530 and the flexible board 540 boned to the
top of the heat-dissipation plate 510 through the adhesive
layer 520, thereby solving a problem in that the board is
damaged upon fabrication by the bending of the existing
metal PCB.

Furthermore, the flexible board 540 includes the LED
chips 550 corresponding to the mounting parts 530, respec-
tively, and has the circuit patterns integrated and embedded
therein so that the plurality of LED chips is connected at the
same time. Accordingly, when power is supplied, the plu-
rality of LED chips operates at the same time.

In addition, the adhesive layer 540 is made of any one
selected from thermal conductive adhesives, heat-dissipa-
tion adhesives, thermal adhesives and thermal conductive
silicon adhesives so that heat generated from the LED chips
are easily transferred to the heat-dissipation plate.

Furthermore, the heat-dissipation plate 510 has a stepped
shape or a shape inclined at a different angle and is easily
supported by a bracket (not shown) corresponding to a shape
of the headlight housing on which the LED chips are
mounted.
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In addition, the heat-dissipation plate 510 is fabricated in
a thin plate type that may be freely bent in such a way as to
be easily bent at a desired angle. A portion of the heat-
dissipation plate whose thickness is reduced is widened.

Furthermore, when the heat-dissipation plate is formed in
a thickness having a desired heat-dissipation area not the
thin plate type, the heat-dissipation plate can be bent at a
desired angle through the plurality of bending grooves 570
provided in the base or the mounting part.

Thereafter, the heat-dissipation plate 510 has one selected
from a thin plate type capable of free bending or a configu-
ration having a plurality of bending grooves. The mounting
part is bent based on the base or the angle of the base is
adjusted based on the mounting part so that the angles of the
mounting part and the base are relatively adjusted. Accord-
ingly, the heat-dissipation plate 510 can be easily bent in a
desired direction.

Furthermore, the back plate 600 is configured to have the
coupling part 611 corresponding to the headlight housing at
the bottom and to have the plurality of consecutive support
surfaces 613 at the top. Accordingly, when the body is
coupled to the headlight housing, the LED chips of the metal
PCB 500 mounted through the support surfaces 613 have a
radiation angle of a desired direction.

Furthermore, the board mounting parts 650 that maintain
parallelism are formed on the top of the support surface 613
so that the mounting parts 530 of the board are mounted on
the board mounting parts 650, respectively.

Furthermore, the coupling means 700 for coupling the
metal PCB 500 to the back plate includes the latching hook
712 or fixing hook 714 so that the coupling means corre-
sponds to the support jaw 508 protruded from the metal PCB
or is supported by one side of the board. Accordingly, the
task of coupling the board through the latching hook and the
fixing hook is rapidly performed even without a separate
device for coupling.

In this case, the fixing hook 714 is configured to have the
through groove 716 formed therein so that the support jaw
is inserted and supported by the fixing hook, thereby pre-
venting the separation of the coupling of the board.

Furthermore, in the board mounting part 650, one con-
figuration of the coupling means is a configuration in which
the location determination jaws 658 are protruded on both
sides at the top in order to prevent the left and right
movements when the mounting parts 530 are mounted on
the board. The guide protrusions 659 are protruded in
accordance with the guide grooves 531 of the mounting part
530 so that the mounting parts are precisely positioned in the
board mounting part.

Furthermore, the metal PCB 500 has the configuration in
which the flexible PCB 540 having the LED chips 550 are
bonded to the top of the heat-dissipation plate 510 made of
aluminum and having the mounting part 530 or the configu-
ration of the metal PCB 500 in which the LED chips, the
PCB and the heat-dissipation plate are integrated so that
various types of boards can be mounted on the metal PCB.

Thereafter, the metal PCB 500 is bent and formed in a
desired direction through the thin plate or the bending
groove 570 provided at the bottom. Accordingly, the mount-
ing part is inclined at a specific angle and disposed on the
base through the cut faces 580 of the at least two parts.
Accordingly, the mounting part having an angle correspond-
ing to the board mounting part can be formed.

Furthermore, the inclined surface S is integrated on one
side of the latching hook, the fixing hook and the guide
protrusion of the present invention, so the support jaw
formed on one side of the board or formed in the board can
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easily enter the latching hook, the fixing hook and the guide
protrusion and is coupled thereto.

Furthermore, the support surface is configured to be
connected in a stepped form or configured to be connected
in an inclined shape having a different angle so that the
support surface can be modified suitably for various pur-
poses.

Meanwhile, in the metal PCB 500 provided in the head-
light module, the first bending groove 571 having a bending
groove provided in the base and the second bending groove
573 that bends the mounting part based on the metal PCB are
integrated with the metal PCB and the back surface of the
mounting part, thereby facilitating bending in a desired
direction.

In this case, the first and the second bending grooves 570
have straight lines that are parallel to each other or meet
form a triangle, and are depressed in any one selected from
V, Uand CC shapes, thereby facilitating bending based on the
reference line of the straight line and enabling the slope of
each face to be adjusted.

Furthermore, when the air flow hole 615 is depressed and
formed in the portion that comes into contact with the metal
PCB and combined with the metal PCB, the flow space of
air is formed in the back plate 600, thereby improving
heat-dissipation efficiency.

In this case, the back surface of the back plate 600
corresponds to the coupling part of the headlight case, and
the top surface of the back plate 600 is formed to have the
same plane or faces directed different directions to have a
consecutive plane. Accordingly, the metal PCB 500 can be
mounted on the coupling part in the same height.

Furthermore, the board mounting part 650 is integrated
and protruded on the top surface of the back plate 600 so that
it corresponds to the mounting part. Accordingly, when the
metal PCB is coupled, the slope of the mounting part is
accurately adjusted.

Furthermore, the coupling means 700 for coupling the
back plate and the metal PCB has one configuration selected
from the fixing hook 714 integrated with the body, the
bonding coupling 752 provided in a bonding surface thereof,
the piece coupling 753 that is common coupling means, and
the thermosetting coupling 754 for inserting a protrusion
protruded into the body into a groove formed in the metal
PCB and fusing them.

In this case, if the fixing hook 714, such as that of the
present invention, is used, detachment in addition to mount-
ing is further facilitated.

In addition, the board mounting part 650 for supporting
the mounting part of the metal PCB at a desired angle
includes the triangular block 651 protruded to have a slope
and the fixed jaw 652 of a hook shape supporting the upward
on one side, thus supporting the positioning state of the
mounting part 530.

Meanwhile, the board mounting part 650 includes the
triangular walls 654 spaced apart on both sides to have a
slope, and includes the downward location determination
jaw 655 on the inside of the wall and the upward location
determination jaw 656 on one side of the wall. Accordingly,
the board mounting part 650 supports the positioning state of
the mounting part 530 on which the LED chip 550 is
mounted.

In this case, the LED chip 550 is positioned at a desired
angle to radiate light in an accurate direction even without
a change attributable to external vibration.

In addition, the one or more guide protrusions 659 are
protruded and formed on the inside of the wall, that is, on the
downward location determination jaw and are adjusted in
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response to the size of the metal PCB so that the side thereof
is firmly closely attached thereto.

Thereafter, the board mounting part 650 further includes
the inclined surface S on the triangular wall and one side of
the hook in order to adjust a coupling force constantly
regardless of the thickness of the metal PCB.

That is, as described above, the present invention provides
the configuration in which the protruded portion is fabri-
cated in various shapes so that the protruded portion is
coupled to the back plate without a separate tool. Accord-
ingly, the coupling task of the metal PCB and the back plate
can be rapidly performed.

INDUSTRIAL APPLICABILITY

The present invention has a configuration in which the
metal PCB to which an LED lamp is applied and the back
plate assembled with the metal PCB are assembled in an
integration form, and facilitates assembly and installation
when the headlight module for a vehicle to which the LED
lamp is applied is fabricated.

The invention claimed is:

1. A headlight module comprising:

a back plate having a body extended in a specific length
in accordance with a headlight housing; and

a metal PCB connected to the back plate and having a
plurality of LED chips mounted thereon through pat-
terns integrated with the metal PCB, the metal PCB
being coupled with the back plate through a coupler,
wherein the patterns are formed on a base made of
metal, and chip mounting parts having the LED chips
mounted thereon are disposed to be bent,

wherein a coupling part of the back plate coupled to the
headlight housing is provided at a bottom of the body
and a plurality of consecutive support surfaces is pro-
vided on the back plate,

wherein a plurality of board mounting parts having iden-
tical or different slopes are integrated and protruded
from respective tops of the plurality of consecutive
support surfaces, and

wherein each of the chip mounting parts is bent at a
specific angle with respect to the base through a cut
face on the base.

2. A method of assembling a headlight module, compris-

ing steps of:

preparing a metal PCB which includes patterns so that a
plurality of LED chips is mounted on a base made of
metal equipped with bending grooves for multi-faced
bending at a bottom of the base, wherein a plurality of
chip mounting parts is banked so that angles of the LED
chips are relatively adjusted with respect to the metal
PCB;

preparing a back plate in which board mounting parts,
each one having a slope corresponding to the respective
chip mounting part, protrude forward from support
surfaces; and

coupling the chip mounting parts of the metal PCB to the
back plate in an inclined state through a coupler when
the metal PCB is coupled to a top of the back plate,

wherein the coupler, the board mounting parts, and the
support surfaces are integrated in the back plate
through a mold,

a downward location determination jaw and an upward
location determination jaw preventing a downward and
upward movement of each of the bent chip mounting
parts, respectively, are integrated in each of the support
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surfaces so that an angle of each of the chip mounting
parts is adjusted and firmly fixed when the metal PCB
is coupled, and

the coupler includes a hook to couple the back plate and

the metal PCB.

3. The method of claim 2, wherein the chip mounting
parts and the mounting surfaces are simultaneously formed
on the metal PCB by pressing the chip mounting parts and
the mounting surfaces using the mold formed to correspond
to the board mounting parts and the support surfaces in the
back plate.

4. The method of claim 2, wherein the chip mounting
parts are formed by blanking at least one side of the metal
PCB by a pair of blanking molds in a state in which the
patterns have been connected.

5. A headlight module, comprising:

a back plate having a body extended in a specific length

in accordance with a headlight housing; and

a metal PCB connected to the back plate and having a

plurality of LED chips mounted thereon through pat-
terns integrated with the metal PCB, the metal PCB
being coupled with the back plate through a coupler,
wherein the patterns are formed on a base made of
metal and chip mounting parts having the LED chips
mounted thereon are disposed to be bent,

wherein a coupling part of the back plate coupled to the

headlight housing is provided at a bottom of the body
and a plurality of consecutive support surfaces is pro-
vided on the back plate,

wherein a plurality of board mounting parts having iden-

tical or different slopes are integrated and protruded
from respective tops of the plurality of consecutive
support surfaces, and

wherein the coupler includes a latching hook and a fixing

hook, each having an inclined surface thereon, and each
of the latching hook and the fixing hook is coupled to
a support jaw protruding from one side of the metal
PCB.
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6. The headlight module of claim 5, wherein each of the
board mounting parts comprises:

a triangular block protruding from the back plate to have

a slope on the respective support surface, and

a fixed jaw disposed on one side of the triangular block to

prevent an upward motion of the metal PCB.

7. The headlight module of claim 5, wherein each of the
board mounting parts comprises:

triangular walls spaced apart from each other and each

protruding from the back plate to have a slope,

a downward location determination jaw disposed on an

inside of each triangular wall, and

an upward location determination jaw disposed on one

side of each triangular wall.

8. The headlight module of claim 7, wherein each of the
board mounting parts further comprises:

guide protrusions protruding on an inside of each trian-

gular wall to be coupled to the guide holes.

9. The headlight module of claim 5, wherein the back
plate has an air flow hole depressed and formed in a portion
coming into contact with the metal PCB.

10. The headlight module of claim 5, wherein the metal
PCB is a thin plate shape bending through a plurality of
bending grooves provided at a bottom of the chip mounting
part, and

wherein the plurality of the bending grooves are arranged

to be parallel to each other or to form a triangle, and one
of the plurality of the bending grooves has one of V, U
and C shapes.

11. The headlight module of claim 5, wherein one of the
plurality of consecutive support surfaces is a stepped shape
configuration or a configuration of an inclined shape having
a different angle.

12. The headlight module of claim 5, wherein the metal
PCB has a configuration in which a flexible board having the
LED chips is bonded to a top of a heat-dissipation plate
made of aluminum.



