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PACKAGE FOR LIGHT EMITTING DEVICE AND METHOD FOR PACKAGING
THE SAME

Technical Field

The present invention relates to a 1light emitting
device package and a packaging method, and more particularly,
to a light emitting device package and a packaging method in
which at least one high-power 1light emitting device is
packaged and mounted to allow a high luminance, facilitate a

heat sink, and improve a freedom degree of a circuit design.

Background Art
. Generally, a light emitting diode is a typical 1light

‘emitting device.. The light emitting diode refers to a light -

4 ,gmittihgn'deVicé:‘for ém}ttingv excess -energy':asl;lighty Whehf_A.

electrons and holes are récombined. ' The light emitting diode
is beingA wideiy uséd” in various fields such as ‘a
numeral/character displaying element, a signal light, a light
source for a photo coupler and a display device.

Further, the following four conditions should be
satisfied to manufacture the light emitting device in good
quality. A first condition is a good luminance, a second
condition is a long lifetime, a third condition is a thermal
stability, and a fourth condition is a low voltage operation.

Among them, the luminance has a close relation to a
consumption power. A variety of methods are being developed
to currently increase the luminance of the light emitting
diode.’ ‘ ‘ '

Meanwhile, according to the trend of miniaturization
and slimness of an information communication apparatus, a
variety of parts of the apparatus such as a resistor, a
condenser and a noise filter are being more miniaturized.
Together with this, many attempts are being made to directly
mount the light emitting device with a volume reduced, on the
circuit board in a package format.

A related-art light emitting device package 1is
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In a structure of the related-art light emitting device
package, an electrode lead frame is disposed at a body of the
light emitting device package to apply a power source to a
light emitting device -from an external Printed Circuit Board
(PCB) . '

A mold lens is attached to an upper portion of the
package body to improve a luminous efficiency of an emission
light of the light emitting device. Additionally, an assembly
having the mounted light emitting device is engaged with a
lower portion of the package body as below. First, a
reflection cup having a high rate of light reflection is
engaged to an upper portion of a conductor, and the light
emitting device is mounted on a sub mount, which is formed of
silicon, by a flip chip bonding or a wire bonding. After
that, the sub mount is etched to provide a reflection groove
part, and a reflection layer is formed on the reflection
groove part. . _After - that, the light emitting device 1is
mounted ' 7 o ' _. -

However, the‘related—art'package'hae a disadvahtaée‘in
that a plurality of light emitting devices cannot be placed
in a single package and a manufacture process ig complex.’

Another related-art light emitting device package is
described. ’

A 01rcu1t board having the 1light emitting device
package and a conductive wire is placed at an internal and

lower side of a frame. The light emitting device package is

panel shaped. , Addltlonally, an . epoxy molding 1ayer is .

prov1ded within the frame’ to’' disperse a light of. the llght
emitting device package, and a diffusion plate is adhered to
an upper portion of the frame. At this time; the diffusion
plate and the light emitting device should be spaced apart
from each other to increase a luminance.  As such, the
diffusion plate and the light emitting device package should
be spaced apart and maintained at five or more millimeter.
Therefore, the related-art light emitting device package has
a drawback in that it is difficult to achieve lightweight,
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slimness and simplification of a panel.

The above-described related-art light emitting device
package has a drawback in that in case where a magnitude of
current is increased to obtain a high-power light, a high.
heat is generated due to a bad performance of a heat sink.
Additionally, in case where the light emitting device package
has the high heat as it is without dissipation, a resistance
is much increased to reduce an luminous efficiency
Specifically, the related-art light emitting device package
has a disadvantage in that since the conductor, the
reflection cup, the package body and the like are separated
from one another, the generated heat of the light emitting
device is not easily transmitted to the exterior due to the
existence of many thermal resistors.

Further, the related-art light emitting device package

has a disadvantage in that since only one light emitting

-device is. installed within the package body, three light.

emvi'tti‘ng devi‘c_:'e p‘acka'ges_-_ should 4b_e, ope:rate'd'. as a set: to
embody a high-power white light. 1In this case, there is a
disadvantage in that a control circuit is complex and a
volume is increased.

Furthermore, since a total board area is increased in a
single product type of a multi-combined light emitting device
packaée to connect an electrode with the exterior, an

assembly process is increased in cost.

Disclosure

Téchnical'P‘rbb‘lem. » ) o
Accordingly, the present invention is directéd to a

light emitting device package and a packaging method that

substantially obviate one or more of the problems due to

limitations and disadvantages of the related art.

' An object of the present invention is to provide a

light emitting device package in which a plurality of light

emitting devices are directly mounted on a metal board to

increase an effect of heat sink, thereby reducing ‘a heat-
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dependent electro-optic .phenomenon of a 1light emitting
device, and in which its structure is suitable to arrange a
plurality of light emitting devices on a Printed Circuit
Board (PCB) with a space limited. '

Another object of the present invention is to provide a
light emitting device package in which its structure is
simplified to allow each of its structural elements to be
collectively placed on a metal board, thereby improving an
optical function. '

A further object of the present invention is to provide
a light emitting device package in which even in case where a
plurality of the 1light emitting device packages are
effectively arranged and again parallel-constructed to be
used as a light source and employed in a ligquid crystal
display device by using a RGB COB (Chip On Board), an effect

of heat sink and an easiness of process are improved.

Technlcal Solution , ‘ '

To achleve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, there is provided a light emitting device
package including: a circuit board; at least one barrier part
provided to have a predetermined thickness above the circuit
board; at least one light emitting device chip seated at the
barrier part, and having a power source applied from the
circuit board; a molding part £filling an internal space
between the barrier parts in a state where the light emlttlng
dev1ce chip is housed in the 1nterna1 space, and a lens unit .
having at least one lens provided at an upper side of the
molding part.

In another aspect of the present invention, there is
provided a light emitting device package including: a light
eﬁitting,device module having: a light emitting device chip
comprised of at least one light emitting device, a first
barrier for housing the light emitting device'chip,vand a

molding part provided in an internal space between the first

4



10

15

20

25

30

35

WO 2006/064996 PCT/KR2004/003565

barriers; a circuit board, having: an electric circuit layer
having a circuit electrically connecting with the light
emitting device module, an insulating layer provided at a
lower surface of the electric circuit layer, and-a metal PCB
(Metal Core Print Circuit Board) base for dissipating_a heat,
which is generated from the light emitting device, to the
exterior; and a lens unit provided at an upper side of the
light emitting device module.

In a further another aspect of the present invention,
there is provided a light emitting device package including:
a plurality of light emitting devices; a metal circuit board
for seating the light emitting device thereat to input and
output a power source to and from the light emitting devices;
at least one barrier placed outside of the light emitting
device and above the metal circuit board; and a lens unit
disposed at an upper side of the barrier, for irradiating an
emission light of the light emitting device to the exterior.

In a Stlll another‘ aspect of" the present inventioﬁ,
there is prov1ded a method of manufacturlng a llght emitting
device package, the method including the steps of: mounting a
plurality of light emitting devices above a metal circuit
board; providing a barrier above the «circuit board;
performing a molding process in an internal space between the
barriers in which the light emitting device is mounted; and
attaching a lens at an upper side of the barrier after the

molding process is performed.

Advantageous Effects _ o o By

The present invention has an advantage 'in ~that the
plurality of light emitting devices can be mounted in a
package format to maximize a - luminance and provide an
excellent heat sink, and the plurality of 1light emitting
devices- are single-packaged and mounted in the package format
to simplify a manufacture process.

Further, the present invention has an effect in that

the package is reduced in size and thickness and applied to a
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ligquid crystal display . device being in a trend of
miniaturization to contribute to a slimness of the liquid

crystal display device.

Description of Drawings

FIG. 1 is a sectional view illustrating a light
emitting device package according to a first embodiment of
the present invention;

FIGS. 2 to 5 are views illustrating various shapes of a
light emitting device package;

FIG. 6 is a sectional view illustrating a 1light
emitting device package according to a second embodiment of
the present invention;

FIG. 7 is a plan view in which light emitting device
packages of FIG. 6 are linearly arranged; and

FIG. 8 is an enlarged view of an “A” portion of FIG. 7.

Best Mode for Carrying out the Invention. o
Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to

accompanying drawings.

First Embodiment

FIG. 1 is a sectional view illustrating a light
emitting device package according to a first embodiment of
the present invention.
. Referring to FIG. 1, the inventive light emitting
device package 100 maiﬁly,,ihcludes' light emitting device
chips 101, 102 and 103; a lens unit 130; and a circuit béard
120.

In detail, the light emitting device chips 101, 102 and
103 have a combined structure of at least’ one red light-
emitting-device chip 101, at least one green light-emitting-
device chip 102 and at least one blue 1ight—emitting—device
chip 103, which respectively express Red (R), Blue (B) and

Green (@). FIG. 1 illustrates a line-arranged shape of three
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RGB, but the present invention is not limited to the line-
arranged shape and can also arrange the RGB to have various
shapes of FIGS. 2 to 5.

Further, the lens unit 130 is comprisai‘of a fresnel
lénses 131. The'fresnel leng 131 has a middle convex-shaped
portion, and left and right symmetric portions, which
respectively have a concave-convex shape and have the almost
same height as the middle convex-shaped poftion.

Here, the lens unit 130 can have a structure that a
plurality of fresnel lenses are integrated.

The above-constructed fresnel lens has an advantage in
that a height can be reduced and the same or more excellent
luminance and diffusion can be maintained in comparison with
a lens structure caused by a related-art molding.

Further, the circuit board 120 is formed using a metal
PCB (Metal Core Printed Circuit Board). The light emitting

.device chips 101, 102 and 103 are mounted on and a plurality

of électricai‘wirings are providédfat the circuit boaﬁd 120.

In other words, though not illustrated in detail, a plurality
of wires are formed at the circuit board 120, and the light
emitting device chips 101, 102 and 103 are connected to the
circuit board 120 by a flip chip or wire bonding. The metal
PCB of the circuit board 120 has a large area to mount a
plurality of chips, and electrically connects terminals of
the mounted chips to appiy a éurrent, thereby operating the
chips.

Further, .since the qircuit board 120 is formed . of

‘metal, a high heat can be dissipated from the mounted~1ightA

emitting device chips 101, 102 and 103 to the exterior
through the circuit board 120. Therefore, the circuit board
120 is excellent in heat sink. A heat sink plate 150 can be.
separately additionally attached to or can be integrated with
the citrcuit board 120 in order to increase an effect of heat
sink of the circuit board 120. The heat sink plate 150 is
concave-convex shaped and has a wide surface area for the

heat sink.
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Furthermore, a barrier part 111 is provided to improve
a luminous efficiency of the light emitting device chips 101,
102 and 103 mounted on the circuit board 120. The barrier
part- 111 functions to support the lens unit 130 and improve a
light emission efficiency of the mounted light device‘chips
101, 102 and 103. The barrier part 111 is formed of copper
(Cu), aluminum (Al), and polycarbonate (PC). A reflection
coating film can be formed of argentum (Ag) on an inner
surface of the barrier part 111, that 1is, at a region at
which an emission light of the light emitting device chips
101, 102 and 103 is in direct contact with the barrier part
111.

Here, the barrier part 111 can has a structure that a
plurality of barriers are integrated.

After the barrier part 111 is fixed to the circuit

board 120, a molding part 122 is formed in a space where the

1ight emitting device chips.101, 102 and 103 are placed. The

_moldlng part 122 is formed by fllllng a 8111con re81n hav1ng

a predetermlned refractlve index, so as to protect the light
emitting device chips 101, 102 and 103 and the flip chip/wire
bonding while maximizing an external quantum efficiency.

As degscribed above, the inventive light emitting device
package 100 1is provided as one module structure, by
assembling the plurality of light emitting device chips 101,
102 and 103; the barrier part 111 disposed around the light
emitting device chip; the lens unit 130 comprised of the

fresnel lens 131 with a varlety of shapes; and the circuit

“,board 120 for mountlng the plurallty of light emlttlng device

chips to rapidly dissipate the heat, which is caused by a
high-power light, to the exterior.

A method of manufacturing the light emitting device
package according to the present invention is described
below.™~ | '

The plurality of light emitting device chips 101, 102
and 103 are mounted on the circuit board 120. At this time,

the wire bonding rather than the flip chip bonding is
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suitable to the red light-emitting-device chip 101 due to its
red light emission. Therefore, the red light-emitting-device
chips 101 are in electric contact with the terminals of the
circuit board 120 by the wire bonding.

The green light-emitting-device chips 102 and the blue
light-emitting-device chips 103 are in direct contact with
the terminals of the circuit board 120 by the flip chip
bonding.

After the light emitting device chips 101, 102 and 103
are mounted on the circuit board 120, the barrier part 111 is
combined with an upper portion of the circuit board 120 so as
to improve a luminous efficiency of the light emitting device
and support the lens unit 130.

The barrier part 111 is structured to have an opened
region at which the light emitting device chips 101, 102 and
103 are placed.

After the barrier part 111 is combihed with the upper
portion of.the‘circuit board 120, ﬁhe;resiq ié'iﬁjecped té
form'the molding part 122, which functions to mold the light
emitting device chips 101, 102 and 103 surrounded Dby the
barriers. At this time, since the high-power light emitting
device chips 101, 102 and 103 are mounted, the silicon resin
igs used as the molding part 122 to prevent degradation and
deformation of the molding part 122 and prevent a yellowing
phenomenon.

After the light emitting device chips 101, 102 and 103
are molded using the molding part 122, the. lens unit 130

having the fresnel lens 131 is combined With‘ﬁhe~barrier,part

111. The lens unit 130 is adhered with the molding part 122
and the barrier part 111 by a constant force. Additionally,
when the lens unit 130 is combined with the barrier part 111,
the lens unit 130 can be strongly combined to the barrier
part 111 by using a heat-resistant adhesive.

After the lens unit 130 is combined to the barrier part
111, a pin (not shown) can be inserted along an edge of the

lens unit 130 to wholly engage the light emitting device
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package 100 with a product while more strongly engaging the
lens unit 130 to the barrier part 111.

After the lens unit 130 is combined with an upper
portion of the barrier part 111, the concave-convex shaped
heat sink plate 150 is attached a lower sﬁrface of the
circuit board 120 of the light emitting device package 100 so
as to dissipate out the generated high heat of the high-power

light emitting device chip. As a result of the above

process, the light emitting device package 100 is completed.

As described above, the present invention provides one
package structure, which is obtained by directly arranging a
plurality of the high-power light emitting device chips on
the circuit board 120 and then combining the barrier part
111, the lens unit 130 and the heat sink plate 150 with one
another.

Specifically, when the plurality of 1light emitting

device. chips .are embodied as the .high—luminanceA light

émitting‘:deviée‘ package - 100,;_the heat sink, plate '150~ is . -

additionally attached to rapidly dissipate the high heat,
which is caused by a high-power light, outside of the light
emitting device package 100.

Further, the molding part 122 or the light emitting
device chips 101, 102 and 103 can include at least one kind
of phosphor. For example, a yellowish YAG-based or silicate-
based phosphor can be added to the blue light-emitting-device
chip to emit a white light.

FIGS. 2 to 5 are views illustratiﬁg various shapes of
the light emitting device package. T i B

Referring to FIG. 2, the lens unit 130 has a low height
and is line-shaped. The fresnel lenses 131 are respectively
arranged in a line. Of course, the light emitting device
chips are respectively disposed at lower sides of the fresnel
lenses™131, and are disposed in a line along the barrier part
111 and assembled with the circuit board and the heat sink

plate in one module format.
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The 1light emitting device package having the fresnel
lenses 131 packaged in the line shape can be used as a
backlight of a liquid crystal display device.

A circular-shaped light emitting device package of . FIG.-
3 can be used as an illumination of a signal apparatus,-a car
front light and an indoor illumination light.

The rectangular or hexagonal-shaped 1light emitting
device package 100 of FIGS. 4 and 5 can be used as various
light parts for a daily life, such as an illumination light,
an ocean signal 1light, an emergency 1light, a stadium
illumination light, and a searchlight.

According to the present invention, the high-power
light emitting device can be packaged in various patterns,
and the light emitting device package can rapidly dissipate
the generated high heat of the light emitting device, to the

exterior. Therefore, the light emitting device package can

"be used as a high-luminance light emitting device package

module. - In édditiop,_sihce'the plurality of ;ight emitting
devices are packaged, a manufacture process can be simplified

and a cost can be reduced.

Second Embodiment

FIG. 6 is a sectional wview illustrating a light
emitting device package according to a second embodiment of
the present invention.

Referring to FIG. 6, the inventive light emitting
device package 300 includes a light emitting device module
400}2a'ciréuit boafd,paff 500; aﬁd a lens unit 3802.’ ‘ 4

Additionally, the 1light Aemitting device wmodule 4OOA
includes a light emitting device chip 330; first and second
barrierg 310 and 320; and a molding part 370. The circuit
board part 500 includes an electric circuit layer 340; a
circuit- layer electrode 360; an insulating layer 350; and a
metal PCB base 390.
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The electric circuit layer 340, the insulating layer
350 and the metal PCB base 390 constitute a metal PCB as a
single unit.

The metal PCB base 390 mounts and supports- - other
structural elements such as the electric circuit layer 340
and the insulating layer 350 in its upper direction. The
metal PCB base 390 rapidly dissipates the generated heat of
the light emitting device chip 330 in its lower direction.
For this, the metal PCB base 390 can have a lower layer
formed of a high thermal-conductive metal such as aluminum
and copper, and can be formed of a compressed semiconductor-
based material oxr be coated with a thermal conductive
material to improve a function of thermal dissipation.

A heat sink plate (referring to a reference numeral 150
of FIG. 1) can be additionally combined with a lower surface
of the metal PCB base 390. The heat sink plate and the metal
PCB base can respectively have a through-hole to allow them
to fnmtually"cdmbine with: each“other: in . a 'scréwjtype'
éonneétion way . . ' S . o |

The insulating layer 350 electrically insulates the
electric circuit layer 340 from the metal PCB base 390.

The electric circuit layer 340 is disposed on the
insulating layer 350. The inventive 1light emitting device
package 300 includes an individually modularized 1light
emitting device chip 330. A circuit for arranging the light
emitting device chip 330 is provided at the electric circuit

layer 340. At this time, a plurality of light emitting

‘devices can be together‘seated in the. light emitting device:

chip 330. For example, three Red, Green and .Blﬁe' light
emitting devices can be seated together.

As described above, in case where the light emitting
device chip 330 is provided as a single module where the
plurality.of light emitting devices are seated on one metal
PCB base 390, it is advantageous in design that the electric

circuit layer 340 is comprised of a series-connected circuit.
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Of course, i1t can be c¢omprised of a parallel-connected
circuit depending on an applied voltage.

The circuit layer electrode 360 for electrically
conducting with the 1light emitting device chip 330 is
disposed at an end of the electric circuit layer 340. The'
end is formed by cutting away a portion of the electric
circuit layer 340. The light emitting device chip 330 and
the circuit layer electrode 360 are wire-bonded with each
other.

The circuit layer electrode 360 can be formed in an
electroplating way. Further, the circuit layer electrode 360
can be electroplated on its wupper surface by using an
excellent thermal conductive metal, to improve an electric
conductivity. For example, the circuit layer electrode 360
is generally formed of metal such as nickel, and can be
electroplated on its upper surface with gold or aluminum. It

is. effective that the electroplated layer4is formed. of gold

»,inlan‘eleqtrolytié“plating'wayL4tolhaVe a;thicknessﬁof 0.3m

or more.

As described above, the light emitting device chip 330
has the light emitting device using a compound semiconductor
and an electrode (not shown) for transmitting the current to
the light emitting device.

Aforementioned above, the light emitting device module
400 is disposed on the insulating layer 350 and the electric
circuit layer 340, and is electrically connected with the

circuit layer .electrode 360.. Additionally, when the light

emitting device chip 330‘is ﬁmunted on the. metal PCB base

390, it can be firmly seated by an adhesive member such as a
thermal conductive curing agent.

Further, the light emitting device chip 330 can be
provided as any one of a Silicon Optical Bench (Si0B) chip, a
red light-emitting-device chip, a green light-emitting-device
chip, a blue light-emitting-device chip, a yellow light-
emitting-device chip, and an orange 1ight—emitting—device

chip. Specifically, the SiOB chip refers to a chip having
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the light emitting devige mounted in a cup-shaped space
obtained by etching a silicon substrate.

The barriers 310 and 320 can be multi-folded to have a
ring = shape, but - -‘they have a two-fold structure in an-
embodiment of the presént‘invention. The molding part 370 is
provided within the first Dbarrier 310 of @ the two-fold
barrier, and the lens unit 380 is combined to the second
barrier 320.

Since the barriers 310 and 320 are manufactured in a
multi silkscreen way, they can be called as a silkscreen
layer. The first barrier 310 can function to support the
molding part 370, and the second barrier 320 can function to
support the lens unit 380.

In detail, the first Dbarrier 310 houses the 1light
emitting device chip 330 and the molding part 370 for
protecting a wire, and functions as a dam not to allow an
injected molding.liquid to flow outside of the first barrier
3;0.' When the nblding'part 370 is txmbined tg_the'firét
barrier 310, it.is convex-shaped to have a lens shape. The
molding part 370 can be formed of a synthetic resin such as
epoxy or silicon.

The molding part 370, which 1s a kind of high-
refractive filler, uniformly disperses the emission light of
the light emitting device chip 330. The molding part 370 is
elevated at its lniddle-portion to be convex-shaped in an
upper direction, due to a surface tension caused by an upper
end of the first barrier 310. ' .

Additionally} vﬁhe ‘second barrier 320 lfunctibns “to
combine the iens unit 380 outsiae of the molding part 370.
The lens unit 380 can be(associated with the molding part 370
to minimize an optical loss of the light radiated.

As described above, when the lens unit 380 is combined
to the“second barrier 320, it can have various shapes such as
a concave-shaped lens, a convex-shaped lens, a trapezoid-
shéped lens, an inverted pyramid-shaped 1ens,"aﬁd a fresnel

lens. The lens unit 380 can be adequately selected depending
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on a desired radiation direction of the light. As shown, in
case where the lens unit 380 is the fresnel lens, the second
barrier 320 can be disposed a little higher than the first
barrier 310. ) ‘

) Further, a space between the lens unit 380 and the
molding part 370 is provided in a vacuum environment, to
increase the Jluminance of the light emitting from the light
emitting device chip 330.

Meanwhile, the barriers 310 and 320 are manufactured on
the metal PCB by using the silkscreen process. If the
silkscreen process 1is once performed on the metal PCB, a
silkscreen is coated at a height of about 15mm. Accordingly,
in the embodiment of the present invention, the silkscreen
process is repetitively performed at many times (more than
about four times) so that the silkscreen has a height of
about 50 to 100/m.

Additionally, the light emitting device. module 400 can
include at least one kind: of .phbsthr1;4 For ,éxample, a’
yellowish YAG-based or silicate-based phosphor is proﬁided ﬁo
allow the blue light-emitting-device chip to express the
white light. Here, the phosphor is provided at the molding
part 370 or the light emitting device chip 330.

FIG. 7 1s a plan view in which the 1light emitting
device packages of FIG. 6 are linearly arranged, and FIG. 8
is an enlarged view of a “A” portion of FIG. 7.

Referring to FIGS. 7 and 8, the light emitting device
package 300 1is placed‘ in plurality on the metal PCB.

" Additionally, the ~electric circuit layer 340 is ‘series-

connected with the plurality of light emitting device chips
330 on the metal PCB base 390. Of course, the insulating
layer 350 is interposed between the electric circuit layer
340 and the metal PCB base 390 to cut off an electric leakage
of the-electric circuit layer 340.

As such, the inventive plurality of 1light emitting
device packages 300 ‘are provided to be of a type in which

they are placed on a single metal base. Therefore, they can
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be more. adequately used ag a part of equipments such as the
liquid crystal display device.

Further, in order to allow the light emitting from each
of the light emitting device package 300‘to_the exterior to
be again reflected from the metal PCB base 390, it is
desirable that the electric circuit layer 340 and the
insulating layer 350 have a reflection material or are gloss-
coated at their exposed portions.

Here, the light emitting device of the light emitting
device chip 330 can be respectively constructed depending on
its kind. For example, the light emitting device chips can
be constructed for each of red (R), green (G) and blue (B).

As described above, the inventive light emitting device
package 300 modularizes a reflection cup, a mold frame, a
lead frame, a lens and the 1like of a related-art light
emitting device package, on the metal PCB base. Therefore,
the present invention has an advantage in .that the package is
feduced.in size and the afrangement is mére,ﬁreely ﬁade, and
an individual ﬁodulérizatioh cah be made to iﬁ@fove a heat
sink effect.

Further, when the inventive light emitting device
package is used as a light source of the liguid crystal
display device, it can be employed in a direct-under way or
an edge way. Generally, in the direct-under way applied to a
display screen having a size of 20 or more inches, the light

emitting device module is disposed in front at a rear surface

of a diffusion plate. Generally, in the edge way .applied to

a display screen haVihg a size-of 20 or less inches, the
light emitting device module is positioned at upper and lower
ends of the rear surface of the diffusion plate and a light

guide plate is fixed at its middle portion.

Industrial Applicability
As described above, the present invention has an
advantage in that the plurality of light emitting devices are

packaged and mounted to maximize the luminance, and the heat
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sink plate 1s attached to a rear surface of the light
emitting device package to provide an excellent heat sink.

Further, the present invention has an advantage in that
since the plurality of light emitting device are packaged and
mounted as ‘one package, a manufacture process can be
simplified.

Furthermore, the present invention has an effect in
that the package is reduced in size and thickness and applied
to the liquid crystal display device, which is in a trend of
miniaturization, thereby contributing to the thinning of the
liquid crystal display device.

Additionally, the present invention has an effect in
that since the manufacture process can be improved such as
the use of the silkscreen to directly mount the individually
modularized light-emitting-device package, a material cost
can be reduced and a process can be minimized.

While the present invention has been described and
iliusprated,ﬁ'heréih ~ with reference ‘to ~the preferred
embodiments theréof;'if wiil be appafent fo those skilled‘in
the art that various modifications and variations can be made
therein without departing from the spirit and scope of the
invention. Thus, it is intended that the present invention
covers the modifications and variations of this invention
that come within the scope of the appended claims and their

equivalents.
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Claims

1. A light emitting device package comprising:

a circuit board; ) 4

at least one |Dbarrier pért provided to have a
predetermined thickness above the circuit board;

at least one light emitting device chip seated at the
barrier part, and having a power source applied from the
circuit board;

a molding part filling an internal space between the
barrier parts in a state where the light emitting device chip
is housed in the internal space; and

a lens unit having at least one lens provided at an

upper side of the molding part.

2. 'The package according to claim 1, wherein the

-light. emitting device chip has. at least one light emitting

device. - -
3. The package according to claim 1, wherein the
lens unit has a structure that a plurality of lenses are

integrated.

4. The package  according to claim 1, wherein the

circuit board is a metal circuit board.

5.  The package according to claim 1, wherein the

.light emitting device chip is seiecﬁed“fromAa‘SiOB,(Siliépn

Optical Bench) chip, a red light-emitting-device chip, a blue
light-emitting-device chip, and a green light-emitting-device

chip.
6. . The package according to claim 1, wherein the

barrier part has a plurality of integrated barriers provided

at the circuit board in various patterns.
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7. The package according to claim 1, wherein the
molding part or the light emitting device chip has at least
one kind of phosphor.

8. A light emitting device package comprising:

a light emitting device module having: a light emitting
device chip comprised of at least one light emitting device,
a first barrier for housing the light emitting device chip,
and a molding part provided in an internal space between
the first barriers;

a circuit Dboard having: an electric circuit layer
having a circuit electrically connecting with the light
emitting device module, an insulating layer provided at a
lower surface of the electric circuit layer, and a metal core
PCB (Print Circuit Board) base for dissipating a heat, which
is generated from the light emitting device, to the exterior;
and o N

a lens ,uniﬁ proyidedf at .an uppef 1siQe‘ ofjAthelAlighﬁ.;j

emitting device module.

9. The package according to claim 8, wherein the
lens unit is fixed to a second barrier positioned outside of

the first barrier.

10. The package according to claim 8, wherein the
lens unit is comprised of any one of a concave-shaped lens, a

convex-shaped lens, a trapezoid-shaped lens, an inverted

..pyramid—shaped lens and.a fresnel lens.

11. The package according to claim 8, wherein the
light emitting device module is series-connected or parallel-
connected in plurality to the circuit board.

12. The package according to claim 8,.wherein the
light emitting device module is disposed at the circuit board

to be in a row or in plural rows.

19



10

15

20

25

30

35

WO 2006/064996 PCT/KR2004/003565

13. The package according to claim 8, wherein red,
green and blue light emitting devices are parallel disposed

in the light emitting device module.

14. The package according to claim 8, wherein the
electric circuit layer has an electrode electrically

connecting with the light emitting device chip.

15. The package according to claim 8, wherein the
light emitting device module is used as a light source of a

signal displaying device or a display device.

16. The package according to claim 8, wherein the

circuit board has a heat sink plate at its lower portion.

S 17. The package according to claim 8, .wherein the
metal core. PCB base has a thermal conductive material coated

on its lower portion.

18. The package according to claim 8, wherein the
light emitting device module is comprised of at least one of
a red light-emitting-device chip, a green light-emitting-
devicé chip, a blue light-emitting-device chip, a yellow
light-emitting-device chip and an orange light-emitting-

device chip.

19. " The. package according. to claim 8; .whérein the

light emitting device chip is a SiOB (Silicon Optical Bench)

chip.

20. The péckage according to claim 8, wherein the

circuit- layer electrode is plated with gold or aluminum.

21. The package according to claim 8, wherein the

light emitting device module has at least one kind of
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phosphor.

22. The package according to claim 8, wherein the
barrier has a thickness of 50 to 1004m,

23. The package according to claim 8, wherein the
electric circuit layer and the insulating layer further have
a reflection material or a gloss agent at their externally

exposed surfaces.

24. A light emitting device package comprising:

a plurality of light emitting devices;

a metal circuit board for seating the light emitting
device thereat to input and output a power source to and from
the light emitting devices;

at least one barrier placed outside of the 1light
emitting device and. above the metal circuit board; and

iaAlens ﬁhit dispgéed,at-an Upper Side:of‘theAbar;ier,
for irrédiating an émission 1ight of the 1light emitting

device to the exterior.

25. The package according to claim 24, wherein the
barrier reflects the 1light emitted from the light emitting

device.

26. The package according to claim 24, wherein a heat

sink plate attached to a rear surface of the circuit board to

‘dissipate 4 heat to'thexexteriori

27. The package according to claim 24, wherein the

lens unit has a fresnel lens.

28. - The package according to claim 24, wherein the

barrier is two-folded.

29. The package according to claim 24, wherein the
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barrier is formed of any one of copper (Cu), aluminum (Al) or

polycarbonate.

30. A method of manufacturing a light emitting device
package, the method comprising the steps of: ‘

mounting a plurality of light emitting devices above a
metal circuilt board;

providing a barrier above the circuit board;

performing a molding process in an internal space
between the barriers in which the light emitting device is
mounted; and ‘

attaching a lens at an upper side of the barrier after

the molding process is performed.

31. The method according to claim 30, wherein a heat

sink plate is additionally provided at a rear surface of the

circuit board.

32. The method according to claim 30, wherein the

barrier is two-folded.
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