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Description
Title of Invention: HEAT RADIATION MEMBER, HEAT
RADIATION CIRCUIT BOARD, AND HEAT EMISSION

DEVICE PACKAGE
Technical Field

The disclosure relates to a heat radiation member, a heat radiation circuit board, and

a heat emission device package.

Background Art

In a heat emission device package in which a high-heat emission device such as a
power product is installed, heat radiation is an important issue.

For example, the heat emission device may include a light emitting diode (LED) or a
power unit. The heat emission device emits a significant amount of heat. The heat
radiated from the heat emission device increases the temperature of a circuit board so
that the heat emission device may be erroneously operated and the problems may occur
in the reliability of the heat emission device.

A heat sink is suggested to solve the problem caused by the radiant heat.

A heat radiation power board according to the related art is mounted thereon with
power units distributed on a circuit board to product power, and a plurality of heat
sinks are provided around the power units.

The heat sinks are distributed around the power units, and include an alloy material
containing aluminum (Al) representing high thermal conductivity.

In this case, the heat sink is forcibly inserted or attached to the circuit board through
a soldering process.

However, according to the application of the heat sink, the processing cost for
forcible insertion of the heat sink is significantly required. If the area of the heat sink is
increased, the size of the circuit board is increased, so that the material cost is
increased.

In addition, if four to five heat sinks are used with respect to each circuit board, the

price, the mold cost, and the assembling cost are increased.

[10] Further, when the soldering process is performed, the delamination failure occurs due

to the large area of the heat sink. In the case of the insertion failure, the copper foil for
a circuit pattern is damaged, and a portion of fixing leads of the heat sink may not be
inserted.

Disclosure of Invention

Technical Problem
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The embodiment provides a heat radiation member, a heat radiation circuit board,

and a heat emission device package, which have novel structures.
The embodiment provides a heat radiation member, a heat radiation circuit board,

and a heat emission device package, which can represent improved thermal efficiency.

Solution to Problem

According to the embodiment, there is provided a heat radiation member including a
bottom surface provided at a top surface of a circuit board and a lateral surface bent
from the bottom surface.

According to the embodiment, there is provided a heat radiation circuit board
including a printed circuit board in which a heat radiation region is defined, and a heat
radiation member inserted into the heat radiation region and including a bottom surface
attached to the heat radiation region and a lateral surface bent from the bottom surface
to pass through the printed circuit board.

According to the embodiment, there is provided a heat emission device package
including a heat emission device, a printed circuit board mounted thereon with the heat
emission device and having a heat radiation region defined around the heat emission
device, and a heat radiation member inserted into the heat radiation region and
comprising a bottom surface attached to the heat radiation region and a lateral surface

bent from the bottom surface to pass through the printed circuit board.

Advantageous Effects of Invention

As described above, according to the embodiment, the heat radiation member is
inserted into a region of the heat radiation circuit board adjacent to the heat emission
device so that the heat radiation effect can be improved.

In addition, the heat radiation member having the spatial structure is formed to obtain
the superior heat radiation effect. The structure of the heat radiation member is
simplified so that the heat radiation member is automatically assembled, thereby

reducing the failure of the heat radiation member.

Brief Description of Drawings

FIG. 1 is a perspective view showing a heat emission device package according to a
first embodiment.

FIG. 2 is a sectional view taken along line I-I' of the heat emission device package of
FIG. 1.

FIG. 3 is an enlarged perspective view showing a heat radiation member of FIG. 1.

FIG. 4 is a top view showing the heat radiation circuit board of FIG. 1.

FIG. 5 is a sectional view showing a heat emission device package according to the
second embodiment.

FIGS. 6a to 6¢c show various applications of the heat radiation member.
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FIGS. 7a and 7b are perspective views showing a heat emission device package

according to the third embodiment.
FIGS. 8a and 8b are perspective views showing a heat emission device package

according to the fourth embodiment.

Mode for the Invention

Hereinafter, embodiments will be described in detail with reference to accompanying
drawings so that those skilled in the art can easily work with the embodiments.
However, the embodiments may not be limited to those described below, but have
various modifications.

In the following description, when a predetermined part “includes” a predetermined
component, the predetermined part does not exclude other components, but may
further include other components unless otherwise indicated.

The thickness and size of each layer shown in the drawings may be exaggerated,
omitted or schematically drawn for the purpose of convenience or clarity. In addition,
the size of elements does not utterly reflect an actual size. The same reference numbers
will be assigned the same elements throughout the drawings.

In the description of the embodiments, it will be understood that, when a layer, a
film, a region, or a plate is referred to as being “on” or “under” another layer, another
film, another region, or another plate, it can be “directly” or “indirectly”” on the other
layer (or film), region, plate, or one or more intervening layers may also be present.

According to the present invention, a heat radiation member is applied to a heat
emission device package for the purpose of heat radiation.

Hereinafter, the heat emission device package according to the first embodiment will
be described with respect to FIGS. 1 to 4.

FIG. 1 is a perspective view showing a heat emission device package according to a
first embodiment, and FIG. 2 is a sectional view taken along line I-I' of the heat
emission device package of FIG. 1. FIG. 3 is an enlarged perspective view showing a
heat radiation member of FIG. 1, and FIG. 4 is a top view showing the heat radiation
circuit board of FIG. 1.

Referring to FIGS. 1 to 4, a heat emission device package 100 according to the first
embodiment includes a heat radiation circuit board 200, heat emission device 300 on
the heat radiation circuit board 200 and a heat radiation member 400.

The heat emission device 300 includes a device to emit heat in driving, and may be a
light emitting device such as a light emitting diode or a power device to generate
power.

On the heat radiation circuit board 200, a plurality of heat emission devices 300 may

be provided, and the heat radiation member 400 is provided in adjacent to each heat
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emission device 300.

The heat radiation member 400 includes a metallic material and has a bending
surface.

The heat radiation member 400 may include steels such as a steel plate cold
commercial (SPCC) material, or electrolytic galvanized iron (EGI) or an alloy material
including copper (Cu) representing high thermal conductivity and a low price. In
addition, the heat radiation member 400 may include metal allowing plating or
soldering.

The heat radiation member 400 may be provided on the surface thereof with a plating
layer, and the plating layer may include a metallic material, such as copper/zinc or
copper/nickel, allowing soldering.

The heat radiation member 400 may have the shape shown in FIG. 3.

Referring to FIG. 3, the heat radiation member 400 is provided along an axis per-
pendicular to a heat radiation circuit board, and includes a bottom surface 410 and two
blades 420 bent from two sides of the bottom surface 410 in opposition to each other.

The heat radiation member 400 has the thickness of 0.3 mm to 0.6 mm, and,
preferably, has the thickness of 0.5 mm. If the thickness of the heat radiation member
400 is equal to or thicker than 0.3 mm, the heat radiation effect of the heat emission
device 300 can be improved. In addition, if the thickness of the heat radiation member
400 is equal to less than 0.6 mm, the heat emission device package 100 is maintained
with a thin thickness while the superior heat radiation effect can be represented.

The bottom surface 410 may have the shape of a square, preferably, the shape of a
rectangle. In detail, the bottom surface 410 may have the shape of the rectangle having
a length of 8 mm at one side h2 and a length of 6 mm at another side h3. In other
words, when the area of the bottom surface 410 is 678 mm?2, the area of the bottom
surface 410 occupying on the heat radiation circuit board 200 can be minimized while
the heat radiation effect can be maximized.

In this case, the two blades 420 bent from two long sides of the bottom surface 410
may have the length h1 in the range of 7 mm to § mm, preferably, the length hl of 7. 8
mim.

The bending sides between the bottom surface 410 and the blades 420 may have a
curvature.

As shown in FIG. 1, in the heat radiation member 400, the blades 420 are fixedly
inserted into the heat radiation circuit board 200.

Therefore, a plurality of heat radiation members 400 are inserted into peripheral
portions of the heat emission device 300 without an additional heat sink, so that the
heat can be radiated from the heat emission device 300 to the outside.

The heat radiation circuit board 200 includes a printed circuit board, and includes an
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insulating plate 210, a base pad 220 connected to a circuit pattern formed on the in-
sulating plate 210, and a solder resist 230 to cover the circuit pattern.

Although the insulating plate 210 may be a support substrate of the heat radiation
circuit board 200 having a single circuit pattern therein, the insulating plate 210 may
refer to an insulating layer region in which one circuit pattern (not shown) of a printed
circuit board having a plurality of lamination structure is formed.

The insulating plate 210 may include a thermosetting polymer substrate, a ther-
moplastic polymer substrate, a ceramic substrate, an organic-inorganic hybrid
substrate, or an impregnated fiberglass substrate. If the insulating plate 210 includes
the polymer resin, the insulating plate 210 may include epoxy-based insulating resin.
Alternately, the insulating plate 210 may include polyimides resin.

The insulating plate 210 is provided thereon with a plurality of base pads 220
connected with a plurality of circuit patterns. The base pad 220 may have a solder (not
shown) which is attached thereto and serves as a bump to mount devices on the printed
circuit board 200.

The circuit pattern and the base pad 220 may include a conductive material, and may
be formed by simultaneously patterning a copper foil layer formed on the insulating
plate 210. Accordingly, the circuit pattern and the base pad 220 may include an alloy
including copper (Cu).

The top surface and the lateral surfaces of the base pad 220 may be subject to surface
treatment.

The insulating plate 210 is formed thereon with the solder resist 230 to cover the
circuit pattern.

The solder resist 230 protects the surface of the insulating plate 210. The solder resist
230 is formed on the front surface of the insulating plate 210, and has an opening to
open the top surface of the lamination structure of the base pad 220 to be exposed.

A heat radiation region 250 is defined on the top surface of the heat radiation circuit
board 200 in adjacent to the base pad 220 as shown in FIG. 4.

The heat radiation region 250 is a region in which the heat radiation member 400 is
mounted.

The heat radiation region 250 has the shape corresponding to that of the bottom
surface 410 of the heat radiation member 400, preferably, has the shape of a rectangle.
The heat radiation region 250 may have an area wider than that of the bottom surface
410 of the heat radiation member 400. In detail, the heat radiation region 250 may have
the area of 9.9 mm when the bottom surface 410 of the heat radiation member 400 has
the area of 8.6 mm.

In the heat radiation region 250, a copper foil layer having a circuit pattern at the

lower portion thereof is open by removing the solder resist 230.
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The open copper layer in the heat radiation region 250 is connected with the base pad
220 to directly discharge heat emitted from the heat emission device 200.

The heat radiation region 250 is provided at the central portion thereof with a central
island 235 in which the solder resist 230 remains, thereby preventing the bottom
surface 410 from being agglomerated due to the soldering.

The central island 235 is a region to which an adhesive for the bonding with the heat
radiation member 400 is applied. The central island 235 has no copper foil layer at the
lower portion thereof thereby preventing heat from being concentrated onto the central
island 235 so that the adhesive does not flow down.

The central island 235 has an area of 3.2 (d3) X 4.8 mm.

Blade holes 211 are formed at both sides of the central island 235 so that the blades
420 of the heat radiation member 400 are inserted into the blade holes 211.

The blade holes 211 have the shapes corresponding to the shapes of the sectional
surfaces of the blades 420 of the heat radiation member 400. When the thickness of the
heat radiation member 400 is 0.5 mm, the blade holes 211 have the shape of a
rectangle having a width d1 in the range of 1.0 mm to 1.5 mm, preferably, 1.3 mm, and
a length d2 of 6.8 mm.

The blade holes 211 are spaced apart from the boundary of the heat radiation region
250 by a predetermined distance, and the predetermined distance may be in the range
of 1 mm to 1. 3 mm, preferably, may be 1.1 mm.

A distance w between the base pad 220 and the heat radiation region 250 may be de-
termined depending on designs. When the distance 2 is 0, the base pad 220 may make
contact with the heat radiation region 250.

As described above, the blades 420 are inserted into the blade holes 211 of the heat
radiation circuit board 200 in which the heat radiation region 250 is defined.

In this case, the boundary of the bottom surface 410 of the inserted heat radiation
member 400 is soldered so that the heat radiation member 400 can be firmly attached
to the heat radiation circuit board 200. Alternately, after the heat radiation member 400
has been inserted into the blade holes 211, the heat radiation member 400 may be
attached to the heat radiation circuit board 200 through a plating process.

When a surface of the heat radiation circuit board 200, on which the heat emission
device 300 is mounted, is defined as a top surface of the heat radiation circuit board
200, and when the heat radiation region 250 is defined on the top surface similarly to
the base pad 220 on which the heat emission device 300 is mounted, the bottom
surface 410 of the heat radiation member 400 is provided on the top surface, and the
blades 420 are inserted in such a manner that the blades 420 protrude toward the rear
surface of the heat radiation circuit board 200.

Therefore, the heat emitted from the heat emission device 300 may be discharged to
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the rear surface of the heat radiation circuit board 200 through the blades 420.

In the heat emission device package 100, after the heat emission device 300 has been
mounted on the base pad 210 of the heat radiation circuit board and the heat radiation
member 400 has been mounted, the heat emission device 300 and the heat radiation
member 400 may be fixed onto the heat radiation circuit board through soldering.

Regarding the mounting of the heat radiation member 400, the heat radiation member
400 is mounted by applying an epoxy-based adhesive on the central island 235.

Next, after the adhesive has been heated and hardened, the heat radiation member
400 may be fixed by performing the soldering process.

In this case, the soldering process may be performed by performing a wave soldering
process, and the process of mounting the heat radiation member 400 may be performed
through an automatic insertion process.

To this end, the heat radiation members 400 may be reel-pocket-packed.

Hereinafter, the second embodiment will be described.

Referring to FIG. 5, a heat emission device package 100A according to the second
embodiment includes the heat radiation circuit board 200, the heat emission device 300
on the heat radiation circuit board 200 and the heat radiation member 400.

The heat emission device 300 includes a device to emit heat in driving, and may be a
light emitting device such as a light emitting diode or a power device to generate
power.

On the heat radiation circuit board 200, a plurality of heat emission devices 300 may
be provided, and the heat radiation member 400 is provided in adjacent to each heat
emission device 300.

The heat radiation member 400 according to the second embodiment has the same
shape as that of the heat radiation member 400 shown in FIG. 3.

The heat radiation circuit board 200 is a printed circuit board, and includes the
insulting plate 210, the base pad 220 connected with a circuit pattern formed on the in-
sulating plate 210 and the solder resist 230 to cover the circuit pattern.

In this case, the heat radiation region 250 of FIG. 5 is defined on the rear surface of
the heat radiation circuit board 200.

Although the configuration of the heat radiation region 250 is the same as that shown
in FIG. 4, the heat radiation region 250 is formed on a surface opposite to the surface
for the base pad, so that the heat radiation member may be coupled in opposition to
that shown in FIG. 2.

In other words, when the surface on which the heat emission device 300 is mounted
is defined as the top surface of the heat radiation circuit board 200, the heat radiation
region 250 is defined on a rear surface opposite to the based pad 220 on which the heat

emission device 300 is mounted, so that the bottom surface 410 of the heat radiation
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member 400 is provided on the rear surface.

Therefore, the blades 420 are inserted in such a manner that the blades 420 protrude
to the top surface of the heat radiation circuit board 200, so that the heat emitted from
the heat emission device 300 may be discharged to the top surface of the heat radiation
circuit board 200 through the blades 420.

In the case of a double-sided circuit board in which circuits are formed at both sides
of the heat radiation circuit board 200, the blades 420 protrude in the same direction as
that of the heat emission device 300, so that the heat emitted from the heat emission
device 300 is discharged upward of the heat emission device 300 through the blades
420. Accordingly, the length of the blades 420 is formed higher than the height of the
heat emission device 300, so that the convection effect is preferably maximized.

Regarding the mounting of the heat radiation member 400, solder paste is applied
onto the heat radiation region 250 and the heat radiation member 400 is mounted on
the heat radiation region 250.

Next, the heat radiation member 400 may be fixed by performing a soldering
process.

In this case, the soldering process may be performed by performing a reflow
soldering process, and the process of mounting the heat radiation member 400 may be
performed through an automatic insertion process.

To this end, the heat radiation members 400 may be reel-pocket-packed.

Hereinafter, various application examples of the heat radiation member of FIG. 3 will
be described with reference to FIG. 6.

Referring to FIG. 6a, a heat radiation member 400A according to the first application
example includes two blades 430 bent from two sides of a bottom surface 410 and two
sub-blades 440 bent from remaining sides adjacent to the two sides of the blades 430.

The sub-blades 440 have widths narrower than those of the remaining sides of the
bottom surface 410 so that the sub-blades 440 are spaced apart from the blades 430.

In other words, the sub-blades 440 are bent with widths narrower than those of the
remaining sides of the bottom surface 410.

Although the sub-blades 440 may have the length equal to that of the blades 430, the
sub-blades 440 may be formed with a length long than that of the blades 430.

Referring to FIG. 6b, a heat radiation member 400B according to the second ap-
plication example includes two blades 450 bent from two sides of the bottom surface
410, and the blades 450 have wing members 455 bent after extending perpendicularly
to the bottom surface 410.

The blade member 455 is bent toward the outside in such a manner that the blade
member 455 may be formed in parallel to the bottom surface 410. Preferably, the blade
450 may be perpendicular to the bottom surface 410, and the blade 450 may be per-
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pendicular to the blade member 455.

Meanwhile, referring to FIG. 6c, a heat radiation member 400c according to the third
application example includes two blades 450 bent from two sides of the bottom surface
410 and two sub-blades 440 bent from remaining sides adjacent to the two side of the
blade 450.

The sub-blades 440 have widths narrower than widths of the remaining sides of the
bottom surface 410 so that the sub-blades 440 are spaced apart from the blades 450.

In other words, the sub-blades 440 are bent with widths narrower than widths of the
remaining sides of the bottom surface 410.

Meanwhile, the blades 450 have the blade members 455 which are bent after
extending perpendicularly to the bottom surface 410.

Each blade member 455 may be bent out of the bottom surface 410 so that the blade
member 455 does not face the bottom surface 410, and formed in parallel to the bottom
surface 410. Preferably, the blades 450 are perpendicular to the bottom surfaces 410,
and perpendicular to the blade member 455.

The length of the sub-blade 440 may be equal to that of a portion of the blade 450
perpendicular to the bottom surface 410.

Although the above description has been made in that the heat radiation member 400
has various shapes, the embodiment is not limited thereto.

The shapes and the number of the blade holes 211 in the heat radiation region 250 of
the heat radiation circuit board 200 are varied depending on the shapes of the heat
radiation members of FIGS. 6a to 6c.

Hereinafter, a heat emission device package according to the third embodiment will
be described with reference to FIGS. 7a and 7b.

FIG. 7a is a perspective view showing the heat emission device package according to
the third embodiment when viewed from the top, and FIG. 7b is a perspective view
showing the heat emission device package according to the third embodiment when
viewed from the bottom.

Referring to FIGS. 7a and 7b, a heat emission device package 100B according to the
third embodiment includes the heat radiation circuit board 200, the heat emission
device 300 on the heat radiation circuit board 200 and a heat radiation member 400D.

The heat emission device 300 includes a device to emit heat in driving, and may be a
light emitting device such as a light emitting diode or a power device to generate
power.

On the heat radiation circuit board 200, a plurality of heat emission devices 300 may
be provided, and each of heat radiation members 400D is provided corresponding to
each of the heat emission device 300.

The heat radiation member 400D has a bending surface and includes a metallic
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alloy material including Cu representing high thermal conductivity and a low price. In
addition, the heat radiation member 400 may include metal allowing plating or
soldering.

The heat radiation member 400D may be formed on the surface thereof with a plating
layer, and the plating layer may include a metallic material, such as copper/zinc or
copper/nickel, allowing soldering.

The heat radiation member 400D includes a bottom surface 410 and two blades 460
bent from both sides of the bottom surface 410 while facing each other.

The heat radiation member 400D has the thickness in the range of 0.3 mm to 0.6 mm,
and, preferably, the heat radiation member 400D has the thickness of 0.5 mm.

The bottom surface 410 may have the shape of a square, preferably, the shape of a
rectangle. In detail, the bottom surface 410 may have the shape of a rectangle having a
length of 8§ mm at one side and a length of 6 mm at another side.

The bottom surface 410 is provided on a rear surface of the heat radiation circuit
board 200, that is, on an opposite surface to the top surface on which the heat emission
device 300 is provided. The bottom surface 410 is aligned in line with the heat
emission device 300 to directly discharge heat radiated from the heat emission device
300.

In this case, two blades 460 bent from two long sides of the bottom surface 410 may
have the lengths in the range of 7 mm to 8 mm. Preferably, the two blades 460 may
have the lengths of 7.8 mm.

The bending sides between the bottom surface 410 and the blades 460 may have a
curvature.

Meanwhile, the heat radiation member 400D includes a heat radiation fin 466 bent in
a direction opposite to that of the blade 460.

The heat radiation fin 466 is bent from another side adjacent to one side of the
bottom surface 410 from which the blade 460 is bent.

The heat radiation fin 466 is formed with a predetermined width at the central portion
of another side of the blade 460, and the width has the range similar to that of the
thickness of the heat radiation member 400D.

The heat radiation fin 466 protrudes to the top surface of the heat radiation circuit
board 200 through the blade hole 211 of the heat radiation circuit board 200, and the
length of the heat radiation fin 466 may be equal to that of the blade 460.

Meanwhile, the blade 460 is bent while extending to the top surface of the heat
radiation circuit board 200.

The blade 460 has a bending member 465 formed with a predetermined size around
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the bending side between the blade 460 and the bottom surface 410.

The bending member 465 extends with a predetermined width from the bending side,
and bent in the direction opposite to that of the blade 410. The bending member 465 is
cut out of the blade 460 and bent from the blade 460, so that the blade 460 is provided
therein with a hole 467 having the same shape as that of the bending member 465.

The bending member 465 protrudes to the rear surface of the heat radiation circuit
board 200 through the blade hole 211 formed in the heat radiation region 250 of the
heat radiation circuit board 200. The length of the bending member 465 is short than
that of the heat radiation fin 466, and the width of the bending member 465 is wider
than that of the heat radiation fin 466.

As described above, in the heat radiation member 400D, the blade 460 is bent to the
rear surface of the heat radiation circuit board 200 while a portion of the blade 460 is
bent to the top surface of the heat radiation circuit board 200. Accordingly, the
coupling force between the blade 460 and the heat radiation circuit board 200 is
increased while heat is radiated up and down along the axis perpendicular to the heat
emission device 300.

The heat radiation circuit board 200 serves as a printed circuit board. As shown in
FIG. 2, the heat radiation circuit board 200 includes the insulating plate 210, the base
pad 220 connected with the circuit pattern formed on the insulating plate 210 and the
solder resist 230 to cover the circuit pattern.

In the heat radiation circuit board 200, heat radiation regions 256 are defined in the
top surface where the heat emission device is provided and the rear surface opposite to
the top surface.

The heat radiation region 250 has a shape corresponding to that of the bottom surface
410 of the heat radiation member 400. Preferably, the heat radiation region 250 has the
shape of a rectangle, that is, the shape similar to that shown in FIG. 4.

The number and the shape of the blade holes 211 of the heat radiation region 250 are
determined depending on the shape and the number of heat radiation fins 466 and the
bending member 465 of the heat radiation member 400D.

The mounting of the heat radiation member 400D is performed by automatically
inserting the heat radiation member 400D, bending the heat radiation fin 466, and
fixing the heat radiation member 400D onto the heat radiation circuit board 200.

Next, a soldering process is performed. The soldering process may be performed by
performing a wave soldering process. In order to more firmly fix the heat radiation
member 400D onto the heat radiation circuit board 200, fixing ribs are provided at both
lateral surfaces of the heat radiation fin 466 to reinforce the heat radiation fin 466.

To this end, a plurality of heat radiation members 400D may be reel-pocket-packed.
In addition, the heat radiation member 400D may be packed after taping both ends of
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[136]

[137]

[138]

[139]
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[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

the bending member 465.

Hereinafter, a heat emission device package according to the fourth embodiment will
be described with reference to FIGS. 8a and 8b.

FIG. 8a is a perspective view showing the heat emission device package according to
the fourth embodiment when viewed from the top, and FIG. 8b is a perspective view
showing the heat emission device package according to the fourth embodiment when
viewed from the bottom.

Referring to FIGS. 8a and 8b, the heat emission device package 100C according to
the fourth embodiment includes the heat radiation circuit board 200, the heat emission
device 300 on the heat radiation circuit board 200, and a heat radiation member 400E.

The heat emission device 300 includes a device to emit heat in driving, and may be a
light emitting device such as a light emitting diode or a power device to generate
power.

On the heat radiation circuit board 200, a plurality of heat emission devices 300 may
be provided, and the heat radiation member 400E is provided on a surface opposite to
the surface for the heat emission device 300.

The heat radiation member 400E includes a metallic material and has a bending
surface.

The heat radiation member 400E may include steels such as SPCC, or EGI or an
alloy material including Cu representing high thermal conductivity and a low price. In
addition, the heat radiation member 400 may include metal allowing plating or
soldering.

The heat radiation member 400E may be provided on the surface thereof with a
plating layer, and the plating layer may include a metallic material, such as copper/zinc
or copper/nickel, allowing soldering.

The heat radiation member 400E includes the bottom surface 410 and a lateral
surface 470 bent from one side of the bottom surface 410.

The heat radiation member 400E has the thickness in the range of 0.3 mm to 0.6 mm,
and, preferably, the heat radiation member 400E has the thickness of 0.5 mm.

The bottom surface 410 may have the shape of a square, preferably, the shape of a
rectangle. In detail, the bottom surface 410 may have the shape of a rectangle having
the length of 8 mm at one side and the length of 6 mm at another side.

The bottom surface 410 is provided on a rear surface of the heat radiation circuit
board 200, that is, on an opposite surface to the top surface on which the heat emission
device 300 is provided. The bottom surface 410 is aligned in line with the heat
emission device 300 to directly discharge heat radiated from the heat emission device
300.

The lateral surface 470 is bent perpendicularly to the bottom surface 410. The lateral
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[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

surface 470 may be overlapped with the heat emission device 300.

The length of the lateral surface 470 is long than the length of the bottom surface 410
to form the shape of a rectangle.

The lateral surface 470 may include a top surface 473 bent from a short side so that
the top surface 473 faces the bottom surface 410, and the area of the top surface 473
may be equal to that of the bottom surface 410.

The lateral surface 470 includes two blades 471 bent from two long sides adjacent to
the short side while being parallel to each other.

The blade 471 may have the length equal to that of the top surface 473. The blade
471 is designed to have a width narrower than the length of the long side of the lateral
surface 470 so that the bottom surface 410 is spaced apart from the top surface 473.

In this case, the bottom surface 410 further includes heat radiation fins 476
protruding to the top surface of the heat radiation circuit board 200 through the blade
hole 211 of the heat radiation circuit board 200.

The heat radiation fins 476 are bent from both edges of the bending sides of the
bottom surface 410, and have the width in the range similar to that of the thickness of
the heat radiation member 400E.

The length of the heat radiation fin 476 may be equal to the length of the lateral
surface 470.

As described above, in the heat radiation member 400E, the lateral surface 470
protrudes to the rear surface of the heat radiation circuit board 200 and a plurality of
blades 471 bent from all sides of the lateral surface 470 while extending are formed,
thereby improving the heat radiation efficiency.

As shown in FIG.2, the heat radiation circuit board 200 includes the insulating plate
210, the base pad 220 connected with the circuit pattern formed on the insulating plate
210 and the solder resist 230 to cover the circuit pattern.

In the heat radiation circuit board 200, the heat radiation regions 250 are defined on
the top surface wherein the heat emission device is provided and the rear surface
opposite to the top surface.

The heat radiation region 250 has a shape corresponding to that of the bottom surface
410 of the heat radiation member 400E. Preferably, the heat radiation region 250 has
the shape of a rectangle, that is, the shape similar to that shown in FIG. 4.

In this case, the number and the shape of the blade holes 211 of the heat radiation
region 250 are determined depending on the shape and the number of heat radiation
fins 466 of the heat radiation member 400E.

The mounting of the heat radiation member 400E is performed by automatically
inserting the heat radiation member 400E, bending the heat radiation fin 476, and

fixing the heat radiation member 400E onto the heat radiation circuit board 200.
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[162] Next, the soldering process is performed. The soldering process may be performed
through the wave soldering process.

[163] To this end, a plurality of heat radiation members 400E may be reel-pocket-packed.
In addition, the heat radiation member 400E may be packed after taping and punching
both ends of the bending member 465.

[164] Hereinafter, the effect of the embodiment will be described.

[165] The heat radiation effect is represented by about -3.5 °C when the heat emission
device of FIG. 9a is attached to the heat sink, and represented by about -1.5 °C when
the heat emission device is packaged without the heat sink.

[166] In this case, the heat radiation effect is represented by -2 °C when a circuit pattern is
optimized in the packing to improve the heat radiation efficiency, and represented by -
3.5 °C when the soldering area is enlarged in packaging.

[167] In addition, the heat radiation effect may be represented by -1.5 °C when the metallic
plate is attached in adjacent to the heat emission device.

[168] On the contrary, when the heat radiation member according to the embodiment is
inserted, the heat radiation effect is represented by -10 °C. Accordingly, the heat
radiation efficiency can be improved by forming the heat radiation member having the
structure and providing the heat radiation member in adjacent to the heat emission
device.

[169] Although a preferred embodiment of the present invention has been described for il-

lustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of

the invention as disclosed in the accompanying claims.
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Claims

A heat radiation member comprising:

a bottom surface at one side of a circuit board; and

a lateral surface bent from the bottom surface.

The heat radiation member of claim 1, wherein the bottom surface has a
shape of a rectangle.

The heat radiation member of claim 2, wherein two lateral surfaces are
bent from two sides of the bottom surface while facing each other.

The heat radiation member of claim 3, further comprising a bending
member bent to an outside from the lateral surface.

The heat radiation member of claim 4, wherein the bending member is
parallel to the bottom surface.

The heat radiation member of claim 3, further comprising two sub-
lateral surfaces bent from remaining sides of the bottom surface while
facing each other.

The heat radiation member of claim 6, wherein the sub-lateral surface
is spaced apart from the lateral surface.

The heat radiation member of claim 6, wherein the sub-lateral surface
is bent in a direction opposite to the lateral surface.

The heat radiation member of claim 8, wherein the sub-lateral surface
has a width equal to a thickness of the heat radiation member.

The heat radiation member of claim 8, wherein the lateral surface
comprises a bending member bent in a direction opposite to the lateral
surface at a boundary between the lateral surface and the bottom
surface.

The heat radiation member of claim 2, further comprising a long lateral
surface bent from one side of the bottom surface and a plurality of
blade members bent perpendicularly to sides of the long lateral surface.
The heat radiation member of claim 11, further comprising a sub-lateral
surface bent from an opposite side of the bottom surface in a direction
opposite to the long lateral surface.

A heat radiation circuit board comprising:

a printed circuit board in which a heat radiation region is defined; and
a heat radiation member inserted into the heat radiation region and
comprising a bottom surface attached to the heat radiation region and a
lateral surface bent from the bottom surface to pass through the printed

circuit board.
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The heat radiation circuit board of claim 13, wherein a solder resist is
open in the heat radiation region of the printed circuit board.

The heat radiation circuit board of claim 14, wherein the heat radiation
region comprises a plurality of heat radiation holes and the lateral
surface of the heat radiation member passes through the heat radiation
holes.

The heat radiation circuit board of claim 15, wherein the heat radiation
region has an area larger than an area of the bottom surface of the heat
radiation member.

A heat emission device package comprising:

a heat emission device;

a printed circuit board mounted thereon with the heat emission device
and having a heat radiation region defined around the heat emission
device; and

a heat radiation member inserted into the heat radiation region and
comprising a bottom surface attached to the heat radiation region and a
lateral surface bent from the bottom surface to pass through the printed
circuit board.

The heat emission device package of claim 17, wherein the heat
radiation member comprises two lateral surfaces bent from two sides of
the bottom surface while facing each other, and two sub-lateral surfaces
bent from remaining sides of the bottom surface while facing each
other,

each sub-lateral surface is bent in a direction opposite to the lateral
surface, and

the heat emission device is aligned in line with the bottom surface of
the heat radiation member while interposing the printed circuit board
between the heat emission device and the bottom surface.

The heat emission device package of claim 18, wherein the heat
radiation member further comprises a long lateral surface bent from
one side of the bottom surface and a plurality of blade members bent
perpendicularly to sides of the long lateral surface, and

the heat emission device and the bottom surface of the heat radiation
member are provided on opposite surfaces about the printed circuit
board.

The heat emission device package of claim 17, wherein the printed
circuit board comprises a circuit pattern connected with the heat

emission device and the circuit pattern makes contact with the heat
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radiation member.
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[Fig. 7b]
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