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A vapor chamber structure includes a main body formed from 

(73) Assignee: ASIA VITAL COMPONENTSCO a first plate and a second plate, which are correspondingly 
LTD., New Taipei City (TW) es closed to each other to define at least one open area on the 

main body and a chamber in the main body. The chamber is 
internally provided with at least one wick structure, a Sup 
porting structure, and a working fluid. The open area corre 
spondingly extends through the first plate, the second plate 

(21) Appl. No.: 13/274,360 

(22) Filed: Oct. 17, 2011 and the chamber. When the main body is positioned on a 
Substrate to contact with a heat source, the at least one open 

Publication Classification area allows other electronic elements higher than the heat 
source to extend therethrough without interfering with the 

(51) Int. Cl. direct contact of the main body with the heat source. A 
F28D I5/04 (2006.01) method of manufacturing the above-described vapor chamber 
B2ID 53/02 (2006.01) structure is also disclosed. 
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Provide a first piate and a second piate ; 

Mechanically process the first and the second piate, so that 
the first and the second piate are correspondingly formed 
at predetermined positions with at least one opening 

Provide at east one wick structure and a supporting 
structure on surfaces of the first and second plates that are / 
to be faced toward each other whers the first and secord 

plates are correspondingly closed later 

Correspondingly ciose the first and the second piate to 
each other to define a chamber therebetween, fixedly 
consect and seal joints between the first and the second 
piate as weii as between the first and the second opening, 
evacuate the chamber, and fill a working fluid into the 
caber 

Fig. 9 
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VAPOR CHAMBER STRUCTURE AND 
METHOD OF MANUFACTURING SAME 

FIELD OF THE INVENTION 

0001. The present invention relates to a vapor chamber 
structure, and more particularly to a vapor chamber structure 
that allows electronic elements located near and around a heat 
source on a substrate to extend therethrough without interfer 
ing with the direct contact of the vapor chamber structure with 
the heat source. The present invention also relates to a method 
of manufacturing the above-described vapor chamber struc 
ture. 

BACKGROUND OF THE INVENTION 

0002. In response to the market demands for compact and 
lightweight electronic devices, all electronic elements there 
for are also reduced in size. However, the heat generated by 
the electronic elements in the size-reduced electronic devices 
during operation thereof forms a major hindrance to the per 
formance improvement of the electronic devices and systems 
using same. Meanwhile, the semiconductors forming the 
electronic elements must be constantly upgraded in perfor 
mance even if their size is constantly reduced. 
0003) A vapor chamber is suitable for conducting and 
transferring heat between two relatively large Surfaces, and is 
therefore different from a heat pipe that transfers heat 
between two points. The vapor chamber can also be advanta 
geously used in a relatively narrow space for heat transfer and 
dissipation. 
0004 Since the vapor chamber provides a large contact 
and heat conducting area, it is very Suitable for use with a heat 
Source having a relatively large heat-generating area or a 
plurality of heat sources that are located close to one another. 
0005. However, according to most electronic circuit 
designs, it is impossible or not easy for all the electronic 
elements that generate heat and need heat dissipation to be 
arranged within the same Zone on a Substrate. In addition, not 
all the electronic elements are the same in height. Thus, the 
conventional vapor chamber could not always simulta 
neously contact with different heat sources provided on the 
same Substrate. 
0006 Furthermore, the electronic elements are different in 
their power and accordingly, generate different amounts of 
heat. In the case there is a big difference between the amounts 
of heat generated by two different electronic elements, it is 
not suitable to use the same one vapor chamber with these two 
electronic elements at the same time for the purpose of trans 
ferring and dissipating heat. 

SUMMARY OF THE INVENTION 

0007. A primary object of the present invention is to pro 
vide a vapor chamber structure that allows increased flexibil 
ity in use. 
0008 Another object of the present invention is to provide 
a method of manufacturing a vapor chamber structure that 
allows increased flexibility in use. 
0009. To achieve the above and other objects, the vapor 
chamber structure according to the present invention includes 
a main body formed from a first plate and a second plate, 
which are correspondingly closed to each other to define at 
least one open area on the main body and a chamber in the 
main body. The chamber is internally provided with at least 
one wick structure, a Supporting structure, and a working 

Apr. 18, 2013 

fluid; and the open area correspondingly extends through the 
first plate, the second plate and the chamber. 
0010. To achieve the above and other objects, the vapor 
chamber structure manufacturing method according to the 
present invention includes the following steps: (a) providing 
a first plate and a second plate; (b) mechanically processing 
the first and the second plate, so that the first and the second 
plate are correspondingly formed at predetermined positions 
with at least one opening; (c) providing at least one wick 
structure and a Supporting structure on Surfaces of the first and 
second plates that are to be faced toward each other when the 
first and second plates are correspondingly closed later; and 
(d) correspondingly closing the first and the second plate to 
each other to define a chambertherebetween, fixedly connect 
ing and sealing joints between the first and the second plate as 
well as between the first and the second opening, evacuating 
the chamber, and filling a working fluid into the chamber. 
0011. By forming one or more open areas on the main 
body at positions corresponding to predetermined electronic 
elements that are higher than the heat source on the same 
Substrate, the selected electronic elements can extend through 
the open areas without interfering with the direct contact of 
the main body with the heat source, so that the vapor chamber 
structure has increased flexibility in use. Further, the open 
areas also effectively isolate the chamber in the main body 
from the selected electronic elements to achieve good thermal 
insulation of the chamber. 

0012. In brief, the present invention provides the follow 
ing advantages: (1) ensuring direct contact of the vapor cham 
ber with a heat source without being interfered by other 
nearby electronic elements that are higher than the heat 
source on the substrate; (2) providing increased flexibility in 
use; and (3) enabling good thermal insulation of the chamber 
defined in the main body of the vapor chamber structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 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 
0014 FIG. 1 is an exploded perspective view of a vapor 
chamber structure according to a first embodiment of the 
present invention; 
0015 FIG. 2 is an assembled view of FIG. 1; 
0016 FIG. 3 is a sectional view taken along line A-A of 
FIG. 2: 
0017 FIG. 4 is an exploded perspective view of a vapor 
chamber structure according to a second embodiment of the 
present invention; 
0018 FIG. 5 is an assembled view of FIG. 4; 
0019 FIG. 6 is a sectional view taken along line B-B of 
FIG. 5; 
0020 FIG. 7 is an exploded perspective view schemati 
cally showing the use of the vapor chamber structure of the 
present invention; 
0021 FIG. 8 is an assembled view of FIG. 7; and 
0022 FIG. 9 is a flowchart showing the steps included in a 
method of manufacturing vapor chamber structure according 
to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0023 The present invention will now be described with 
some preferred embodiments thereof and with reference to 
the accompanying drawings. For the purpose of easy to 
understand, elements that are the same in the preferred 
embodiments are denoted by the same reference numerals. 
0024. Please refer to FIGS. 1 and 2 that are exploded and 
assembled perspective views, respectively, of a vapor cham 
ber structure according to a first embodiment of the present 
invention; and to FIG. 3 that is a sectional view taken along 
line A-A of FIG. 2. As shown, in the first embodiment, the 
vapor chamber structure includes a main body 1. 
0025. The main body 1 is formed from a first plate 11 and 
a second plate 12, which are correspondingly closed to each 
other to define at least one open area 13 on the main body 1 
and a chamber 14 in the main body 1. In the chamber 14, at 
least one wick structure 15, a Supporting structure 16, and a 
working fluid 17 are provided. The open area 13 correspond 
ingly extends through the first and second plates 11, 12 and 
the chamber 14. The chamber 14 is an independent and sealed 
space spreading between the first and the second plates 11, 12 
and the open area 13. 
0026. The first plate 11 has a first opening 111 formed 
thereon to extend through the first plate 11 in a thickness 
direction thereof. The first opening 111 is mechanically pro 
cessed so that an axially inward perpendicularly bent first 
extension wall 1111 is formed along a border of the first 
opening 111. The second plate 12 has a second opening 121 
formed thereon to extend through the second plate 12 in a 
thickness direction thereof. When the first and the second 
plate 11, 12 are closed to each other, the first extension wall 
1111 is extended toward the second plate 12 with a free end of 
the first extension wall 1111 abutted on a border of the second 
opening 121, so that the open area 13 is enclosed in the first 
extension wall 1111 and the border of the second opening 
121. 

0027. The wick structure 15 is selected from the group 
consisting of a sintered powder structure, a netlike structure, 
and a plurality of grooves. The illustrated first embodiment is 
described with the wick structure 15 being a sintered powder 
structure, but it is understood the present invention is not 
necessarily limited thereto. The Supporting structure 16 may 
include a plurality of copper posts, sintered powder posts, or 
round hollow posts. While the illustrated first embodiment is 
described with the Supporting structure being a plurality of 
copper posts, it is understood the present invention is not 
necessarily limited thereto. 
0028 Please refer to FIGS. 4 and 5 that are exploded and 
assembled perspective views, respectively, of a vapor cham 
ber structure according to a second embodiment of the 
present invention; and to FIG. 6 that is a sectional view taken 
along line B-B of FIG. 5. As shown, the second embodiment 
is generally structurally similar to the first embodiment, 
except that the second opening 121 is mechanically processed 
so that an axially inward perpendicularly bent second exten 
sion wall 1211 is formed along a border of the second opening 
121. Therefore, when the first and the second plate 11, 12 are 
closed to each other, the first extension wall 1111 is extended 
toward the second plate 12 and the second extension wall 
1211 is extended toward the first plate 11, such that the first 
extension wall 1111 abuts a free end thereof on a free end of 
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the second extension wall 1211 and the open area 13 is 
enclosed in the first extension wall 1111 and the second 
extension wall 1211. 

0029 FIGS. 7 and 8 are exploded and assembled perspec 
tive views, respectively, schematically showing the use of the 
vapor chamber structure of the present invention. As shown, 
to use the vapor chamber structure of the present invention, 
first put the main body 1 on a top of a substrate 2. On the 
Substrate 2, at least one heat source 21 and a plurality of 
electronic elements 22 are provided. The electronic elements 
22 are located near and around the heat Source 21 and are 
different in height. The main body 1 put atop the substrate 2 
is in direct contact with the heat source 21 to absorb heat 
generated by the heat source 21. One or more open areas 13 
may beformed on the main body1 at positions corresponding 
to predetermined electronic elements 22 that are higher than 
the heat source 21, so that the higher electronic elements 22 
can extend through the open areas 13 without interfering with 
the direct contact of the main body 1 with the heat source 21. 
Further, as can be seen from FIGS. 3 and 6, since the chamber 
14 is an independent and sealed space in the main body 1, the 
provision of the open areas 13 may effectively isolate the 
chamber 14 from other electronic elements 22 to achieve 
good thermal insulation of the chamber 14. 
0030 FIG. 9 is a flowchart showing steps S1 to S4 
included in a method of manufacturing vapor chamber struc 
ture according to the present invention. Please refer to FIG.9 
along with FIGS. 1 to 6. 
0031. In the step S1, a first plate and a second plate are 
provided. 
0032 More specifically, a first plate 11 and a second plate 
12 are provided. The first and second plates 11, 12 are pref 
erably made of a material with good heat conducting prop 
erty, such as a copper material, an aluminum material, a 
stainless steel material, or a ceramic material. In the illus 
trated embodiment of the method according to the present 
invention, the first and second plates 11, 12 are described with 
a copper material. However, it is understood the present 
invention is not necessarily limited thereto. 
0033. In the step S2, the first and the second plate are 
mechanically processed to correspondingly form at least one 
opening thereon. 
0034 More specifically, the first plate 11 and the second 
plate 12 are mechanically processed so as to correspondingly 
form at predetermined positions with at least one opening, 
Such as the first opening 111 and the second opening 121 
shown in FIG. 3, for defining at least one open area 13 
between the first and the second plate 11, 12. The first and 
second plates 11, 12 may be mechanically processed by way 
of punching, drawing or cutting to form the openings 111, 
121. While the illustrated embodiment of the method of the 
present invention is described with the openings 111, 121 
being formed by punching, it is understood the present inven 
tion is not necessarily limited thereto. To form the openings, 
Such as the first opening 111 and the second opening 121 
shown in FIG. 3, on the first and the second plate 11, 12, first 
punch the first plate 11 to form the first opening 111 and then 
slowly process the first opening to form an axially inward 
perpendicularly bent extension wall along a border of the first 
opening 111, such as the first extension wall 1111 shown in 
FIG. 3. Thereafter, punch the second plate 12 to form the 
second opening 121 at a position corresponding to the first 
opening 111 on the first plate 11, as shown in FIG. 3. 
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0035 Alternatively, the openings can be formed on the 
first and the second plate 11, 12 by punching the first plate 11 
at a predetermined position to form the first opening 111 and 
then slowly processing the first opening to form an axially 
inward perpendicularly bent extension wall along a border of 
the first opening 111, such as the first extension wall 1111 
shown in FIG. 3. Thereafter, punch the second plate 12 to 
form the second opening 121 at a position corresponding to 
the first opening 111 on the first plate 11, as shown in FIG. 6, 
and then slowly process the second opening 121 to form an 
axially inward perpendicularly bent extension wall along a 
border of the second opening 121. Such as the second exten 
sion wall 1211 shown in FIG. 6. 

0036. In the step S3, at least one wick structure and a 
Supporting structure are provided on Surfaces of the first and 
the second plate that are to be faced toward each other later. 
0037 More specifically, at least one wick structure 15 and 
a Supporting structure 16 are provided on Surfaces of the first 
plate 11 and the second plate 12 that are to be faced toward 
each other when the first and second plates 11, 12 are closed 
together later. The wick structure 15 may be a sintered powder 
structure, a netlike structure, or a plurality of grooves pro 
vided on the facing surfaces of the first and second plates 11, 
12. The illustrated embodiment of the method of the present 
invention is described with the wick structure 15 being a 
sintered powder structure formed on the facing surfaces of the 
first and second plates 11, 12 by way of sintering, but the 
present invention is not intended to be limited thereto. And, 
the supporting structure 16 can be a plurality of copper posts, 
sintered powder posts, or round hollow posts. While the 
method of the present invention is described with the support 
ing structure being a plurality of copper posts, it is understood 
the present invention is not necessarily limited thereto. 
0038. In the step S4, the first and the second plate are 
correspondingly closed together to define a chamber therebe 
tween, joints between the first and second plates as well as 
between the first and second openings are fixedly connected 
and sealed, the chamber is evacuated, and a working fluid is 
filled into the chamber. 

0039 More specifically, the first and the second plate 11, 
12 are correspondingly closed together to define a chamber 
14 therebetween, and joints between the first and the second 
plate 11, 12 as well as between the first and the second 
opening 111, 121 are fixedly connected and sealed by way of 
soldering, diffusion bonding or ultrasonic welding. In the 
illustrated embodiment of the method of the present inven 
tion, while the connection and sealing of the joints is 
described as diffusion bonding, it is understood the present 
invention is not limited thereto. Finally, the chamber 14 is 
evacuated and filled with a working fluid 17. 
0040. The present invention has been described with some 
preferred embodiments thereofand it is understood that many 
changes and modifications in the described embodiments can 
be carried out without departing from the Scope and the spirit 
of the invention that is intended to be limited only by the 
appended claims. 
What is claimed is: 

1. A vapor chamber structure comprising a main body 
formed from a first plate and a second plate; the first plate and 
the second plate being correspondingly closed to each other 
to thereby together define at least one open area on the main 
body and a chamber in the main body; the chamber being 
internally provided with at least one wick structure, a Support 
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structure, and a working fluid; and the open area correspond 
ingly extending through the first plate, the second plate, and 
the chamber. 

2. The vapor chamber structure as claimed in claim 1, 
wherein the chamber is an independent and sealed space 
spreading between the first plate, the second plate and the at 
least one open area. 

3. The vapor chamber structure as claimed in claim 1, 
wherein the first plate has a first opening formed thereon to 
extend through the first plate in a thickness direction thereof, 
and the first opening having an axially inward perpendicu 
larly bent first extension wall extended along a border thereof; 
and wherein the second plate has a second opening formed 
thereon to extend through the second plate in a thickness 
direction thereof, and the second opening having an axially 
inward perpendicularly bent second extension wall extended 
along a border thereof; whereby when the first and the second 
plate are correspondingly closed to each other, the first exten 
sion wall has a free end abutted on a free end of the second 
extension wall, so that the open area is enclosed in the first and 
second extension walls. 

4. The vapor chamber structure as claimed in claim 1, 
wherein the first plate has a first opening formed thereon to 
extend through the first plate in a thickness direction thereof, 
and the first opening having an axially inward perpendicu 
larly bent first extension wall extended along a border thereof; 
and wherein the second plate has a second opening formed 
thereon to extend through the second plate in a thickness 
direction thereof, whereby when the first and the second plate 
are correspondingly closed to each other, the first extension 
wall has a free end abutted on a border of the second opening, 
so that the open area is enclosed in the first extension wall and 
the border of the second opening. 

5. The vapor chamber structure as claimed in claim 1, 
wherein the wick structure is provided on inner wall surfaces 
of the chamber and is selected from the group consisting of a 
sintered powder structure, a netlike structure, and a plurality 
of grooves. 

6. The vapor chamber structure as claimed in claim 1, 
wherein the Supporting structure is selected from the group 
consisting of copper posts, sintered powder posts, and round 
hollow posts. 

7. A method of manufacturing vapor chamber structure, 
comprising following steps: 

(a) providing a first plate and a second plate; 
(b) mechanically processing the first and the second plate, 

So that the first and the second plate are correspondingly 
formed at predetermined positions with at least one 
opening: 

(c) providing at least one wick structure and a Supporting 
structure on Surfaces of the first and second plates that 
are to be faced toward each other when the first and 
second plates are correspondingly closed later, and 

(d) correspondingly closing the first and the second plate to 
each other to define a chamber therebetween, fixedly 
connecting and sealing joints between the first and the 
second plate as well as between the first and the second 
opening, evacuating the chamber, and filling a working 
fluid into the chamber. 

8. The vapor chamber structure manufacturing method as 
claimed in claim 7, wherein in the step (d) the joints between 
the first and the second plate as well as between the first and 
second opening are fixedly connected and sealed by a manner 
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selected from the group consisting of soldering, diffusion 
bonding, and ultrasonic welding. 

9. The vapor chamber structure manufacturing method as 
claimed in claim 7, wherein in the step (c) the wick structure 
is selected from the group consisting of a sintered powder 
structure, a netlike structure, and a plurality of grooves. 

10. The vapor chamber structure manufacturing method as 
claimed in claim 7, wherein in the step (c) the wick structure 

Apr. 18, 2013 

is a sintered powder structure being molded on the facing 
Surfaces of the first and second plates by sintering. 

11. The vapor chamber structure manufacturing method as 
claimed in claim 7, wherein in the step (b) the first and the 
second plate are mechanically processed in a manner selected 
from the group consisting of punching, drawing, and cutting. 

k k k k k 


