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A heat dissipation device and a manufacturing method
: . thereof. The heat dissipation device includes a main body and
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(73)  Assignee LTD., New Taipei City (TW) ’ at least one fixing hole. The main body has a first board body

and a second board body corresponding to the first board
body. The first and second board bodies are mated with each
other to define a chamber. A working fluid and multiple
support pillars are disposed in the chamber. At least one
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(22) Filed: Oct. 25, 2011 capillary structure is disposed on a surface of the chamber.

The fixing hole is formed on the main body in a position

Publication Classification where any support pillar is positioned. The fixing hole passes

through the first and second board bodies and the support

(51) Int.ClL pillar. According to the above arrangement, the airtightness of

F28F 7/00 (2006.01) the chamber of the main body can be ensured. Also, the heat
B21D 53/02 (2006.01) spreader can be tightly connected with other components.
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HEAT DISSIPATION DEVICE AND
MANUFACTURING METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to a heat
dissipation device and a manufacturing method thereof, and
more particularly to a fixing structure for a heat dissipation
device. The fixing structure can be disposed on the heat dis-
sipation device without damaging the main body thereof.
Accordingly, the working fluid is prevented from leaking out
ofthe chamber of the heat dissipation device so as not to affect
heat transfer efficiency of the heat dissipation device.

[0003] 2. Description of the Related Art

[0004] There is a trend to slim the electronic devices. To
catch up this trend, the electronic components of the elec-
tronic devices must be miniaturized with the electronic
devices. While reducing the size of the semiconductors that
compose the electronic components, the electronic devices
are still required to have advanced performance. In this case,
it has become a critical topic how to efficiently dissipate heat
generated by the electronic components.

[0005] A conventional heat spreader is used to face to face
transfer heat by a large area. The heat spreader is different
from a heat pipe that transfers heat point to point. The heat
spreader is applicable to an electronic device with a narrower
space.

[0006] The conventional heat spreader is connected to a
substrate for transferring the heat generated by a heat genera-
tion component on the substrate. Conventionally, multiple
through holes are formed in four corners of the heat spreader
to avoid the chamber thereof. A copper pillar with an inner
thread is fitted through each through hole. The substrate is
formed with at least one perforation in a position where the
copper pillar of the heat spreader is positioned. A fastening
member is screwed through the copper pillar and the perfo-
ration to affix the heat spreader to the substrate. In such a
fixing manner, the copper pillars are arranged in four corners
of the heat spreader and spaced from the heat generation
component by a considerably long distance. Therefore, after
affixed to the substrate, the heat spreader can hardly tightly
attach to the heat generation component. This will lead to
thermal resistance. To overcome this problem, in another
conventional heat spreader, the copper pillars are directly
arranged in the heat spreader in a position near the heat
generation component. In this case, the copper pillars directly
pass through the chamber of the heat spreader to increase
assembling tightness and avoid thermal resistance. However,
after the copper pillars penetrate through the chamber of the
heat spreader, the chamber is no more vacuumed and will lose
its airtightness. Moreover, the copper pillars that pass through
the chamber will interrupt the flowing path of the working
fluid contained in the chamber and hinder the working fluid
from smoothly flowing. This will deteriorate heat transfer
efficiency or even cause leakage of the working fluid. Under
such circumstance, the heat spreader will lose its heat transfer
effect.

[0007] Please refer to FIGS. 1a and 15. U.S. Pat. Nos.
7,066,240, 6,302,192 and 7,100,680 disclose a heat spreader
structure 5 including a main body 51 composed of a first flat
board 511 and a second flat board 512. An outer protrusion
section 513 is formed along the periphery of each of the first
and second flat boards 511, 512.
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[0008] The outer protrusion sections 513 are connected
with each other to define a closed chamber 514. A recess 5111
is formed on the first flat board 511 and distal from the outer
protrusion section 513 and connected to the second flat board
512. A perforation 52 passes through the recess 5111 of the
first flat board 511 and the second flat board 512. The recess
5111 has an annular outer surface 5112 connected to a corre-
sponding annular peripheral surface 5121 of the second flat
board 512, whereby the perforation 52 is isolated from the
main body 51. A spacer section 53 extends into contact
between the first and second flat boards 511, 512. A capillary
fiber structure 54 is disposed in the closed chamber 514. By
means of the recess 5111, a support structure is provided for
the heat spreader to achieve an airtight effect. However, due to
the recess 5111, the internal room for vapor-liquid circulation
of the working fluid in the chamber of the heat spreader is
greatly minified. Also, due to the recess, the contact area
between the heat spreader and the heat source is greatly
reduced. This lowers the heat transfer efficiency.
[0009] According to the above, the conventional heat
spreader has the following shortcomings:
[0010] 1. The conventional heat spreader is likely to have
the problem of thermal resistance.
[0011] 2. The heat dissipation area of the conventional heat
spreader is smaller.
[0012] 3. The heat transfer efficiency of the conventional
heat spreader is lowered.

SUMMARY OF THE INVENTION

[0013] A primary object of the present invention is to pro-
vide a heat dissipation device, which can increase assembling
tightness to avoid thermal resistance.

[0014] A further object of the present invention is to pro-
vide a manufacturing method of a heat dissipation device,
which can increase assembling tightness to avoid thermal
resistance.

[0015] To achieve the above and other objects, the heat
dissipation device of the present invention includes a main
body and at least one fixing hole. The main body has a first
board body and a second board body corresponding to the first
board body. The first and second board bodies are mated with
each other to define a chamber. The chamber has a first inner
side and a second inner side. A working fluid and multiple
support pillars are disposed in the chamber. At least one
capillary structure is disposed on a surface of the chamber.
Two ends of the support pillar are connected to the first and
second sides of the chamber respectively. The fixing hole is
formed on the main body in a position where any support
pillar is positioned. The fixing hole passes through the first
and second board bodies and the support pillar.

[0016] The manufacturing method of the heat dissipation
device of the present invention includes steps of:

preparing a first board body and a second board body;
disposing at least one capillary structure and multiple support
pillars on inner faces of the first and second board bodies;
mating the first and second board bodies with each other to
form a heat dissipation device with a chamber, vacuuming the
chamber, filling a working fluid into the chamber and sealing
the heat dissipation device; and

mechanically processing the first and second board bodies to
form a fixing hole in a position where any support pillar is
positioned.

[0017] According to the heat dissipation device and the
manufacturing method thereof, the heat dissipation device
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can be more tightly attached to a heat source so as to avoid

thermal resistance. Moreover, the fixing hole is formed on the

main body without damaging the chamber of the main body.

Therefore, the chamber is kept vacuumed and airtight to avoid

leakage of working fluid. Accordingly, the present invention

has the following advantages:

[0018] 1. The heat dissipation device can be more tightly
attached to a heat source so as to avoid thermal resistance.

[0019] 2. The working fluid is prevented from leaking out
of the chamber.

[0020] 3. The lifetime of the heat dissipation device is
longer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings, wherein:

[0022] FIG. 1a is a sectional view of a conventional heat
spreader;
[0023]
spreader;
[0024] FIG. 2 is a perspective exploded view of a first
embodiment of the heat dissipation device of the present
invention;

[0025] FIG. 3 is a perspective assembled view of the first
embodiment of the heat dissipation device of the present
invention;

FIG. 15 is a top view of the conventional heat

[0026] FIG. 4 is a sectional view taken along line A-A of
FIG. 3,
[0027] FIG.5isaperspective view of a second embodiment

of the heat dissipation device of the present invention;
[0028] FIG. 6 is a sectional view of a third embodiment of
the heat dissipation device of the present invention;

[0029] FIG.7is a sectional view of a fourth embodiment of
the heat dissipation device of the present invention;

[0030] FIG. 8is aperspective view of a fifth embodiment of
the heat dissipation device of the present invention;

[0031] FIG. 9 is a perspective view of a sixth embodiment
of the heat dissipation device of the present invention;
[0032] FIG. 10 is a perspective exploded view of a seventh
embodiment of the heat dissipation device of the present
invention;

[0033] FIG. 11 is a perspective assembled view of the sev-
enth embodiment of the heat dissipation device of the present
invention;

[0034] FIG. 12 is a perspective exploded view of an eighth
embodiment of the heat dissipation device of the present
invention;

[0035] FIG. 13 is a perspective exploded view of a ninth
embodiment of the heat dissipation device of the present
invention;

[0036] FIG. 14 is aperspective assembled view of the ninth
embodiment of the heat dissipation device of the present
invention; and

[0037] FIG.15is a flow chart of the manufacturing method
of the heat dissipation device of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Please refer to FIGS. 2, 3 and 4. FIG. 2 is a perspec-
tive exploded view of a first embodiment of the heat dissipa-
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tion device of the present invention. FIG. 3 is a perspective
assembled view of the first embodiment of the heat dissipa-
tion device of the present invention. FIG. 4 is a sectional view
taken along line A-A of FIG. 3. According to the first embodi-
ment, the heat dissipation device 1 of the present invention
includes a main body 11 and at least one fixing hole 111.
[0039] The main body 11 has a first board body 112 and a
second board body 113 corresponding to the first board body
112. The first and second board bodies 112, 113 are mated
with each other to define a chamber 114. The chamber 114 has
a first inner side 1141 and a second inner side 1142. A work-
ing fluid 115 and multiple support pillars 116 are disposed in
the chamber 114. At least one capillary structure 117 is dis-
posed on a surface of the chamber 114. Two ends of the
support pillar 116 are connected to the first and second sides
1141, 1142 of the chamber 114 respectively. The capillary
structure 117 is a sintered powder body.

[0040] The fixing hole 111 is formed on the main body 11
in a position where any support pillar 116 is positioned. The
fixing hole 111 passes through the first and second board
bodies 112, 113 and the support pillar 116.

[0041] Inthis embodiment, the heat dissipation device 1 is,
but not limited to, a heat spreader for illustration purposes
only.

[0042] Pleasereferto FIG. 5, which is a perspective view of
a second embodiment of the heat dissipation device of the
present invention. The second embodiment is partially iden-
tical to the first embodiment in structure and thus will not be
repeatedly described hereinafter. The second embodiment is
different from the first embodiment in that the fixing hole 111
is formed with an inner thread 1111.

[0043] Please refer to FIG. 6, which is a sectional view of a
third embodiment of the heat dissipation device of the present
invention. The third embodiment is partially identical to the
first embodiment in structure and thus will not be repeatedly
described hereinafter. The third embodiment is different from
the first embodiment in that the capillary structure 117 is a
mesh body.

[0044] Please refer to FIG. 7, which is a sectional view of a
fourth embodiment of the heat dissipation device of the
present invention. The fourth embodiment is partially identi-
cal to the first embodiment in structure and thus will not be
repeatedly described hereinafter. The fourth embodiment is
different from the first embodiment in that the capillary struc-
ture 117 is a channeled structure.

[0045] Please referto FIG. 8, which is a perspective view of
a fifth embodiment of the heat dissipation device of the
present invention. The fifth embodiment is partially identical
to the first embodiment in structure and thus will not be
repeatedly described hereinafter. The fifth embodiment is
different from the first embodiment in that the fifth embodi-
ment of the heat dissipation device 1 further has a fixing
member 118. One end of the fixing member 118 is corre-
spondingly fitted through the fixing hole 111. The fixing
member 118 has a hole 1181 formed with an inner thread
1182.

[0046] Please referto FIG. 9, which is a perspective view of
a sixth embodiment of the heat dissipation device of the
present invention. The sixth embodiment is partially identical
to the first embodiment in structure and thus will not be
repeatedly described hereinafter. The sixth embodiment is
different from the first embodiment in that at least one raised
heated section 119 is disposed on an outer side of the main
body 11 in adjacency to the fixing hole 111.
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[0047] Please refer to FIGS. 10 and 11. FIG. 10 is a per-
spective exploded view of a seventh embodiment of the heat
dissipation device of the present invention. FIG. 11 is a per-
spective assembled view of the seventh embodiment of the
heat dissipation device of the present invention. The seventh
embodiment is partially identical to the first embodiment in
structure and thus will not be repeatedly described hereinaf-
ter. The seventh embodiment is different from the first
embodiment in that the main body 11 is correspondingly
attached to a substrate 2. At least one raised heated section
119 is disposed on one side of the main body 11. A heat sink
3 is connected to the other side of the main body 11 opposite
to the heated section 119. The heated section 119 of the main
body 11 contacts at least one heat source 21 on the substrate
2. Multiple fixing bosses 22 are arranged along a periphery of
the heat source 21 of the substrate 2. Each fixing boss 22 has
an inner thread 221 corresponding to the fixing hole 111. A
fastening member 4 is passed through the fixing hole 111 and
the inner thread 221 of the fixing boss 22 to affix the main
body 11 onto the substrate 2.

[0048] Please refer to FIG. 12, which is a perspective
exploded view of an eighth embodiment of the heat dissipa-
tion device of the present invention. The eighth embodiment
is partially identical to the seventh embodiment in structure
and thus will not be repeatedly described hereinafter. The
eighth embodiment is different from the seventh embodiment
in that the fixing hole 111 has an inner thread 1111. The
fastening member 4 is passed through the inner thread 1111 of
the fixing hole 111 and the inner thread 221 of the fixing boss
22 to affix the main body 11 onto the substrate 2.

[0049] Please refer to FIGS. 13 and 14. FIG. 13 is a per-
spective exploded view of a ninth embodiment of the heat
dissipation device of the present invention. FIG. 14 is a per-
spective assembled view of the ninth embodiment of the heat
dissipation device of the present invention. The ninth embodi-
ment is partially identical to the seventh embodiment in struc-
ture and thus will not be repeatedly described hereinafter. The
ninth embodiment is different from the seventh embodiment
in that the ninth embodiment of the heat dissipation device 1
further has a fixing member 118. One end of the fixing mem-
ber 118 is correspondingly fitted through the fixing hole 111
of'the main body 11. The fixing member 118 has a hole 1181
formed with an inner thread 1182. The fastening member 4 is
passed through the inner thread 1182 of the hole 1181 and the
inner thread 221 of the fixing boss 22 to affix the main body
11 onto the substrate 2.

[0050] Please refer to FIG. 15, which is a flow chart of the
manufacturing method of the heat dissipation device of the
present invention. Also referring to FIGS. 2 to 9, the manu-
facturing method of the heat dissipation device of the present
invention includes steps of:

S1: preparing a first board body and a second board body, a
first board body 112 and a second board body 113 being
prepared, the first and second board bodies 112, 113 being
made of a material with good heat conductivity, such as
copper material, aluminum material, stainless steel or
ceramic material, in this embodiment, the material being, but
not limited to, copper material for illustration purposes only;
S2: disposing at least one capillary structure and multiple
support pillars on inner faces of the first and second board
bodies, at least one layer of capillary structure 117 and mul-
tiple support pillars 116 being disposed on inner faces of the
first and second board bodies 112, 113, which inner faces are
to be mated with each other, the capillary structure 117 being
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selected from a group consisting of sintered powder body (as
shown in FIG. 4), mesh body (as shown in FIG. 6) and
channeled structure (as shown in FIG. 7), the support pillars
116 being selected from a group consisting of copper pillars
and aluminum pillars, the capillary structure 117 and the
support pillars 116 being connected with the first and second
board bodies 112, 113 by means of a process selected from a
group consisting of diffusion bonding, sintering and brazing;
S3: mating the first and second board bodies with each other
to form a heat dissipation device with a chamber, vacuuming
the chamber, filling a working fluid into the chamber and
sealing the heat dissipation device, the first and second board
bodies 112, 113 being mated and fixedly connected with each
other by means of diffusion bonding or brazing to form a heat
dissipation device 1 with a chamber 114, the chamber 114
being vacuumed and a working fluid 115 being filled into the
chamber 114 and then the heat dissipation device 1 being
sealed; and

S4: mechanically processing the first and second board bod-
ies to form a fixing hole in a position where any support pillar
is positioned, after sealed, the heat dissipation device 1 being
mechanically processed to form a fixing hole 111, the fixing
hole 111 being arranged in adjacency to a section of the heat
dissipation device 1 for attaching to a heat source and con-
ducting heat generated by the heat source, the fixing hole 111
being formed on the heat dissipation device 1 in a position
where the support pillar 116 is positioned in the chamber 114
of the heat dissipation device 1, the fixing hole 111 passing
through the main body 11 of the heat dissipation device 1 and
the support pillar 116.

[0051] The mechanical processing is selected from a group
consisting of punching, drilling and milling. In this embodi-
ment, the mechanical processing is, but not limited to, punch-
ing for illustration purposes only.

[0052] The above embodiments are only used to illustrate
the present invention, not intended to limit the scope thereof.
It is understood that many changes and modifications of the
above embodiments can be made without departing from the
spirit of the present invention. The scope of the present inven-
tion is limited only by the appended claims.

What is claimed is:

1. A heat dissipation device comprising:

a main body having a first board body and a second board
body corresponding to the first board body, the first and
second board bodies being mated with each other to
define a chamber, the chamber having a first inner side
and a second inner side, a working fluid and multiple
support pillars being disposed in the chamber, at least
one capillary structure being disposed on a surface ofthe
chamber, two ends of the support pillar being connected
to the first and second sides of the chamber respectively;
and

at least one fixing hole formed on the main body in a
position where any support pillar is positioned, the fix-
ing hole passing through the first and second board bod-
ies and the support pillar.

2. The heat dissipation device as claimed in claim 1,
wherein the capillary structure is selected from a group con-
sisting of sintered powder body, mesh body and channeled
structure.

3. Theheat dissipation device as claimed in claim 1, further
comprising a fixing member, one end of the fixing member
being correspondingly fitted through the fixing hole, the fix-
ing member having a hole formed with an inner thread.
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4. The heat dissipation device as claimed in claim 1,
wherein at least one raised heated section is disposed on an
outer side of the main body in adjacency to the fixing hole.

5. The heat dissipation device as claimed in claim 1,
wherein the heat dissipation device is a heat spreader.

6. The heat dissipation device as claimed in claim 1,
wherein the main body is correspondingly attached to a sub-
strate, at least one raised heated section being disposed on one
side of the main body, a heat sink being connected to the other
side of the main body opposite to the heated section, the
heated section of the main body contacting at least one heat
source on the substrate, multiple fixing bosses being arranged
along a periphery of the heat source of the substrate, each
fixing boss having an inner thread corresponding to the fixing
hole, a fastening member being passed through the fixing hole
and the inner thread of the fixing boss to affix the main body
onto the substrate.

7. The heat dissipation device as claimed in claim 6,
wherein the main body further has at least one fixing member,
one end of the fixing member being correspondingly fitted
through the fixing hole of the main body, the fixing member
having a hole formed with an inner thread, a fastening mem-
ber being passed through the inner thread of the hole and the
inner thread of the fixing boss to affix the main body onto the
substrate.

8. The heat dissipation device as claimed in claim 1,
wherein the fixing hole has an inner thread.

9. The heat dissipation device as claimed in claim 6,
wherein the fixing hole has an inner thread, the fastening
member being passed through the inner thread of the fixing
hole and the inner thread of the fixing boss to affix the main
body onto the substrate.
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10. A manufacturing method of a heat dissipation device,
comprising steps of:

preparing a first board body and a second board body;

disposing at least one capillary structure and multiple sup-

port pillars on inner faces of the first and second board
bodies;
mating the first and second board bodies with each other to
form a heat dissipation device with a chamber, vacuum-
ing the chamber, filling a working fluid into the chamber
and sealing the heat dissipation device; and

mechanically processing the first and second board bodies
to form a fixing hole in a position where any support
pillar is positioned.

11. The manufacturing method of the heat dissipation
device as claimed in claim 10, wherein the capillary structure
is selected from a group consisting of sintered powder body,
mesh body and channeled structure.

12. The manufacturing method of the heat dissipation
device as claimed in claim 10, wherein the main body further
has a fixing member, one end of the fixing member being
correspondingly fitted through the fixing hole, the fixing
member having a hole formed with an inner thread.

13. The manufacturing method of the heat dissipation
device as claimed in claim 10, wherein the mechanical pro-
cessing is selected from a group consisting of punching,
drilling and milling.

14. The manufacturing method of the heat dissipation
device as claimed in claim 10, wherein the capillary structure
and the support pillars are connected with the first and second
board bodies by means of a process selected from a group
consisting of diffusion bonding, sintering and brazing.
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