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(57) ABSTRACT 

The present invention relates to a ?at type heat transferring 
device, and manufacturing method of the same, Which is 
comprises of a capillary Wick that is provided inside a case 
and formed by Weaving a Wire in the horizontal direction and 
the vertical direction so as to absorb a liquid coolant, and a 
linear member that is formed to have a different Wire 
diameter from the Wire of the capillary Wick and Woven in 
the capillary Wick to form a space Where a vapor coolant 
?oWs. Accordingly, the mechanically stabilized support 
rigidity can be secured and an ultra thin con?guration can be 
implemented With a light-Weight, in particular, the problem 
of degrading the capillary force is resolved, and it has the 
effect that the cooling ef?ciency can be improved With 
smooth ?owing of a coolant. 
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FLAT TYPE HEAT TRANSFERRING DEVICE AND 
MANUFACTURING METHOD OF THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to a ?at type heat 
transferring device Which can be applied to an electronic 
device including CPU, IC chip, and a printed circuit board, 
in particular, to a ?at heat transferring device and manufac 
turing method thereof, Which can improve the cooling 
performance With a simple structure by using a unistructure 
of the mesh type combining a linear member With a capillary 
Wick. 

BACKGROUND OF THE INVENTION 

[0002] The ?at type heat transferring device, generally 
called as heat pipe, is a cooling device Which delivers the 
heat from the place having a high heating density to the 
place having a loW heating density by using a latent heat 
Which is necessary for the process of the state transition of 
the ?uid. 

[0003] As electronic products including a notebook PC, 
PDA, a cellular phone, and a ?at panel display device 
become slim and ultra lighting, the development of the heat 
transferring device has been continued, Which has an excel 
lent cooling performance While it is thin and light. 

[0004] FIG. 1 is a perspective vieW in Which the heat pipe 
is disclosed in the Japanese patent publication No. 2004 
22603, Which is one of a ?at type heat transferring device. 
Referring to it, the ?at type heat transferring device structure 
of the related art Will be described. 

[0005] The ?at type heat transferring device is comprised 
of a container 1 made by Welding a peripheral unit 4 of 
polymeriZed sheets 2, 3 of the thin shape, a mesh 5 Which 
generates a capillary force With being accepted Within the 
container 1 on Working state, and an operation ?uid sealed 
Within the container 1. 

[0006] Particularly, the mesh 5 is formed in such a manner 
that a column 6 and a roW 7 have different diameters, While 
it is exempli?ed that the diameter of the column 6 is larger 
in the draWing. 

[0007] As to the ?at type heat transferring device in Which 
such kind of mesh 5 is equipped, in the mesh 5, the column 
6 having a relatively larger diameter supports the gap of the 
container 1 to form a space such that the passage in Which 
a vapor coolant ?oWs is formed. 

[0008] HoWever, as to the ?at type heat transferring device 
as described above, the diameter of one of the column 6 and 
the roW 7, that is, the Wire diameter is con?gured to be large 
such that the gap betWeen the column 6 and the roW 7 does 
not dense. Therefore, there is a problem in that the capillary 
force is degraded and the ?oW of the liquid coolant is not 
smooth. 

[0009] Further, due to such a problem, in case the gap 
betWeen the column 6 and the roW 7 is tightly formed so as 
to increase the capillary force, the line 6 Which has a 
relatively large Wire diameter occupies a considerable vol 
ume inside of the container 1 to stick to the upper and loWer 
side of the container 1. Therefore, the ?oW of the vapor 
coolant is obstructed by the tightly arranged column 6. 
Accordingly, the problem that the ?oW of the vapor coolant 
is not smooth is generated. 
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[0010] In this Way, there is a problem in that the cooling 
e?iciency of the conventional ?at type heat transferring 
device is, on the Whole, degraded as the ?oW of the vapor 
coolant and the liquid coolant is not smooth. 

[0011] Further, as to the conventional ?at type heat trans 
ferring device, it is manufactured While the Wire diameter of 
the column 6 and the roW 7 is different. Therefore, there is 
a problem that the manufacturing method is exceedingly 
restrictive, and it is di?icult to apply to the porosity capillary 
Wick that is not Weaved body structure. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, an object of the present invention is to 
solve at least the problems and disadvantages of the back 
ground art. 

[0013] An object of the present invention is to provide to 
a ?at heat transferring device and manufacturing method 
thereof, Which can reduce the manufacturing cost With a 
simple general structure and assembling structure by com 
bining the linear member With the capillary Wick to form an 
unistructure. 

[0014] Another object of the present invention is to pro 
vide to a ?at heat transferring device and manufacturing 
method thereof, Which can secure a support sti?fness Which 
is mechanically stabiliZed inside of the ?at heat transferring 
device, While it can strengthen the durability With increasing 
the ?exibility of the ?at type heat transferring device. 

[0015] A further object of the present invention is to 
provide a ?at heat transferring device and manufacturing 
method thereof, Which can form one uniWeave structure to 
move a liquid coolant and a vapor coolant at the same time 
by Weaving a linear member forming a space in Which the 
vapor coolant passes in the capillary Wick, thereby, the 
thickness, as a Whole, becomes thin and, simultaneously, a 
ultra thin con?guration can be used With a light Weight. 

[0016] A still further object of the present invention is to 
provide a ?at heat transferring device and manufacturing 
method thereof, Which can resolve the problem that the 
capillary force is, on the Whole, degraded, thereby, the 
cooling e?iciency can be improved. 

[0017] A still further object of the present invention is to 
provide a ?at heat transferring device and manufacturing 
method thereof, Which can adequately secures the channel of 
the vapor coolant as Well as the liquid coolant, thereby, the 
cooling e?iciency can be more improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The invention Will be described in detail With 
reference to the folloWing draWings in Which like numerals 
refer to like elements. The accompany draWings, Which are 
included to provide a further understanding of the invention 
and are incorporated in and constitute a part of this speci 
?cation, illustrate embodiments of the invention and 
together With the description serve to explain the principles 
of the invention. In the draWings: 

[0019] FIG. 1 is a perspective vieW illustrating a ?at type 
heat transferring device of related art. 

[0020] FIG. 2 is a disassembled perspective vieW illus 
trating a ?at type heat transferring device of an embodiment 
according to the present invention. 



US 2007/0295494 A1 

[0021] FIG. 3 is a perspective vieW of an embodiment 
according to the present invention illustrating the state 
Where a linear member is installed in the capillary Wick. 

[0022] FIG. 4 is a cross-sectional vieW of A-A line direc 
tion of FIG. 3. 

[0023] FIG. 5 is a cross-sectional vieW illustrating the 
state Where the capillary Wick and the linear member of the 
embodiment are installed inside the case. 

[0024] FIG. 6 is a How chart for illustrating an embodi 
ment of the method for combining a capillary Wick and With 
a linear member according to the present invention. 

[0025] FIG. 7 is a How chart for illustrating another 
embodiment of the method for combining a capillary Wick 
and With a linear member according to the present invention. 

[0026] FIGS. 8 to 10 are plane vieWs illustrating various 
embodiments of the method of inserting a linear member 
into the capillary Wick. 

[0027] FIG. 11 is a perspective vieW of other embodiment 
illustrating the state Where a linear member is installed in the 
capillary Wick according to the present invention. 

[0028] FIG. 12 is a cross-sectional vieW of B-B line 
direction of FIG. 11. 

[0029] FIG. 13 and FIG. 14 are draWings illustrating the 
con?guration of other embodiment of a linear member 
according to the present invention. 

[0030] FIG. 15 is a draWing illustrating the con?guration 
Where an unistructure is arranged With a multiplex construc 
tion in a ?at type tube structure according to the present 
invention. 

[0031] FIG. 16 is a draWing illustrating the state Where a 
linear member is installed in a capillary Wick of a multiplex 
construction in a ?at type tube structure according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] Embodiments of the present invention Will be 
described in a more detailed manner With reference to the 
draWings. 
[0033] A ?at type heat transferring device according to an 
aspect of the present invention comprises a case of ?at 
structure forming a sealed internal space; a coolant injected 
inside the case; and an uniWeave structure including a 
capillary Wick that is provided inside the case and formed by 
Weaving a Wire in the horiZontal direction and the vertical 
direction so as to absorb a liquid coolant, and a linear 
member that is formed to have a different Wire diameter 
from the Wire of the capillary Wick and Woven in the 
capillary Wick to form a space Where a vapor coolant ?oWs. 

[0034] The case is comprised of a ?rst plate and a second 
plate forming a sealed internal space, While they form an 
upper surface and a loWer surface respectively. 

[0035] The case is comprised of a ?at type tube forming 
the outer cell. 

[0036] The Wire diameter of the linear member is formed 
to be larger than the diameter of the Wire forming the 
capillary Wick. 

Dec. 27, 2007 

[0037] In accordance With an aspect of the present inven 
tion, a plurality of the linear members are Woven in the 
capillary Wick. 

[0038] The plurality of the linear members are arranged in 
parallel With the capillary Wick. 

[0039] The exposed locations of the plurality of linear 
members Woven in the capillary Wick are positioned to be 
opposed to the exposed locations of the adjacent linear 
member. 

[0040] The exposed locations of the plurality of linear 
members Woven in the capillary Wick are positioned to be 
identical With the exposed locations of the adjacent linear 
member. 

[0041] The linear member is implemented in the capillary 
Wick With a structure Woven With a ZigZag form. 

[0042] The linear member is formed With one or more 
materials among metal, plastic combinations, glass, and 
graphite. 

[0043] The linear member is formed With a porous mate 
rial. 

[0044] The linear member is formed With a bundle struc 
ture collecting a plurality of Wires. 

[0045] In accordance With an aspect of the present inven 
tion, an uniWeave structure in Which the linear member is 
combined With the capillary Wick is arranged With a mul 
tiplet structure Within the case. 

[0046] The capillary Wick is arranged With a multiplet 
structure; and the linear member is inserted into the gap 
betWeen the capillary Wicks to combine. 

[0047] A ?at type heat transferring device according to 
another aspect of the present invention comprises a case of 
?at structure forming a sealed internal space; a coolant 
injected inside the case; a capillary Wick that is provided 
inside the case and absorbs a liquid coolant; and a linear 
member that is combined With the capillary Wick and 
inserted into the capillary Wick to form a space Where a 
vapor coolant ?oWs. 

[0048] The capillary Wick is made of a porosity sheet. 

[0049] The capillary Wick is made of a groove sheet 
having a plurality of grooves or holes. 

[0050] A manufacturing method of the ?at type heat 
transferring device according to further aspect of the present 
invention comprises an uniWeave structure for an internal 
space of the case, Which is manufactured by Weaving the 
linear member together in the process of Weaving the 
horiZontal Wire and the vertical Wire. 

[0051] A manufacturing method of the ?at type heat 
transferring device according to still further aspect of the 
present invention comprises forming one or more cut-out 
parts so as to insert the linear member into the capillary Wick 
in a constant distance; and manufacturing an uniWeave 
structure for an internal space of the case by inserting the 
linear member into the capillary Wick in Which the cut-out 
part is formed. 

[0052] The cut-out part is formed by using a press die. 
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[0053] A manufacturing method of the ?at type heat 
transferring device according to still further aspect of the 
present invention comprises folding the capillary Wick With 
a zigzag form to arrange; inserting the linear member into 
the arranged capillary Wick; and unfolding the capillary 
Wick to manufacture the uniWeave structure for the internal 
space of the ?at type heat transferring device. 

[0054] In accordance With still further aspect of the 
present invention, When the linear member is inserted into 
the capillary Wick, ?rstly an insertion pipe is inserted into 
the capillary Wick; and the linear member is inserted into the 
insertion pipe. 

[0055] Hereinafter, exemplary embodiments of the present 
invention Will be described in detail With reference to the 
attached draWings. 

[0056] FIG. 2 is a disassembled perspective vieW illus 
trating a ?at type heat transferring device of an embodiment 
according to the present invention, FIG. 3 is a perspective 
vieW of an embodiment according to the present invention 
illustrating the state Where a linear member is installed in the 
capillary Wick, FIG. 4 is a cross-sectional vieW of A-A line 
direction of FIG. 3, and FIG. 5 is a cross-sectional vieW 
illustrating the state Where the capillary Wick and the linear 
member of the embodiment are installed inside the case. 

[0057] As shoWn in FIG. 2 to FIG. 5 the ?at type heat 
transferring device is comprised of a ?rst plate 11, forming 
the upper side, and a second plate 12 forming the loWer 
surface. The ?rst plate 11 and the second plate 12 con?gure 
a case 10 that forms the outer shape of the ?at type heat 
transferring device. 

[0058] Here, the ?rst plate 11 and the second plate 12 are 
comprised of a board material Which has the rigidity that can 
su?iciently protect the inner structure, such as aluminum, 
titanium, plastic, metalized plastic, graphite or other metal 
material and plastic combinations, preferably, a copper 
board Which is a metal having a high heat conductivity can 
be used. 

[0059] The ?rst plate 11 and the second plate 12 form a 
cover plate and a bottom plate, While the edge part of tWo 
plates 11, 12 is mutually Welded such that a structure in 
Which the inside is sealed up is formed in order that a coolant 
is not ?oWed out, thereby, the case 10 is formed. Addition 
ally, one of the plates is adhered closely to the heating source 
including a PCB substrate or an IC chip for cooling doWn. 

[0060] For example, in order to adhere readily the ?rst 
plate 11 closely to PCB or the IC chip, it can be formed as 
a planar structure, While a bonding layer can be formed on 
the plane. 

[0061] In the tWo plates 11, 12, that is, in the internal space 
of the case 10, a capillary Wick 21 is provided so as to absorb 
the liquid coolant by a capillary phenomenon. 

[0062] Here, it is preferable that the capillary Wick 21 is 
formed With a plane sheet type structure, While it can be 
formed With a material of synthetic ?ber having a porous 
structure or of a Weaved body manufactured by Weaving a 
Wire. 

[0063] Hereinafter, in the embodiment, the Weaved body 
Which is manufactured by Weaving in the vertical and the 
horizontal direction Will be exempli?ed and illustrated. In 
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the draWings, for convenience, the Wire in the vertical 
direction Will be called as a vertical line 23 and the Wire in 
the horizontal direction Will be called as a horizontal line 22. 

[0064] To such a capillary Wick 21, a linear member 30 is 
combined With a Woven method to form a mesh type 
uniWeave structure 20. The linear member 30 is installed to 
support so as to secure the internal space betWeen tWo plates 
11, 12, to secure the path in Which the vapor coolant 
evaporated in the capillary Wick 21 moves. 

[0065] The diameter of the linear member 30, that is, the 
Wire diameter is formed to be larger than the Wire diameter 
of the horizontal line 22 and the vertical line 23 Which form 
the capillary Wick 21, thereby, such a structure can be 
implemented. 
[0066] As to the linear member 30, it is preferable that the 
Wire structure of one or mixed among metal, plastic com 
binations, glass or graphite, hoWever, it is not thus restricted 
and various structures and con?gurations can be imple 
mented. The example of other con?guration Will be illus 
trated in FIG. 13 and FIG. 14. 

[0067] One or more linear members 30 are installed in the 
capillary Wick 21. Preferably, multiple linear members 30 
are uniformly inserted in the capillary Wick 21 With a 
constant gap. 

[0068] The structure of combining the linear member 30 
With the capillary Wick 21 can be variously con?gured 
according to the implement condition, While the combina 
tion structure of the embodiment Will be illustrated through 
FIG. 3 and FIG. 4. 

[0069] As shoWn in FIG. 3, the capillary Wick 21 is formed 
With the structure in Which the horizontal line 22 and vertical 
line 23 are Woven. a plurality of linear members 30 are 
combined With the capillary Wick 21 in the same direction as 
the horizontal line (the same direction as the vertical line can 
also be available) in order to be located alternately in the 
upper and the loWer portion of the capillary Wick 21 by 
being inserted into the linear members 30. 

[0070] At this time, as to the plurality of linear members 
30, While each linear member 30 is parallelly arranged, it is 
preferable that the gap of the linear member 30 is uniformly 
arranged. 
[0071] In this Way, the capillary Wick 21 and the linear 
member 30 form one mesh type uniWeave structure 20. 

[0072] FIG. 5 is a cross-sectional vieW shoWing a ?at type 
heat transferring device installing the structure in Which a 
plurality of linear members 30 are inserted into the capillary 
Wick 21 of the Weaved body inside of tWo plates 11, 12. The 
capillary Wick 21 adheres closely to tWo plates 11, 12 by the 
linear member 30 in Which the Wire diameter is relatively 
largely formed according to the structure, at the same time, 
the space K betWeen tWo plates 11, 12 in Which the vapor 
coolant can move can be secured. 

[0073] Therefore, as to the ?at type heat transferring 
device, the liquid coolant evaporates into the vapor coolant 
due to the heat delivered from at least one side of tWo plates 
11, 12 in the state Where the liquid coolant is absorbed into 
the capillary Wick 21 through the capillary phenomena. The 
vapor coolant Which is evaporated like that delivers the heat 
With ?oWing through the internal space K formed by the 
linear member 30. 
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[0074] Particularly, according to the present invention, as 
the linear member 30 is combined With the capillary Wick 21 
Woven in the horizontal and vertical direction, the space is 
secured by the linear member 30 in the state Where the 
capillary force of the capillary Wick 21 is suf?ciently main 
tained. Therefore, it has an excellent cooling performance, 
and the capillary effect Which is excellent than the structure 
having different Wire diameters of the horizontal Wire and 
the vertical Wire of the capillary Wick 21 like the related art. 

[0075] Further, the capillary Wick 21 and the linear mem 
ber 30 form one mesh type uniWeave structure 20. There 
fore, it can be conveniently installed inside the case 10, 
While the mechanical rigidity can be sufficiently maintained. 

[0076] Referring to FIG. 6 and FIG. 7, the combination 
method of the capillary Wick 21 and the linear member 30 
according to the present invention Will be illustrated. 

[0077] Firstly, FIG. 6 is a How chart for illustrating an 
embodiment of the method for combining the capillary Wick 
With the linear member. 

[0078] According to the embodiment illustrated in FIG. 6, 
an unistructure 20 for the internal space of the ?at type heat 
transferring device is manufactured after the scar from a 
knife, that is, a plurality of cut-outs C are formed on the 
place Where the linear member 30 is to be inserted in the 
capillary Wick 21, and then, each linear member 30 betWeen 
the cut-outs C is inserted in the capillary Wick 21 for 
combination. 

[0079] Here, it is preferable that the capillary Wick 21 is 
comprised of a Weaved body. HoWever, it is not thus 
restricted. If the various con?guration is capable of gener 
ating the capillary force such as a porosity sheet, it can be 
selected. 

[0080] As to the method for forming the cut-out C on the 
capillary Wick 21, the mode in Which a manufacturer directly 
forms the cut-out C on the capillary Wick 21 With a tool 
including a knife can be used. HoWever, more preferably, the 
mode in Which the cut-out C is formed With a press pro 
cessing method by using the mold Which is manufactured in 
order to form the cut-out C With a ?xed arrangement can be 
used. 

[0081] FIG. 7 is a How chart for illustrating another 
embodiment according to the present invention. 

[0082] According to the embodiment illustrated in FIG. 7, 
after the capillary Wick 21 is folded With the zigzag form, a 
plurality of linear members 30 are inserted into the capillary 
Wick 21 Which folded like that, then, the capillary Wick 21 
is unfolded to manufacture the unistructure 20 for the 
internal space of the ?at type heat transferring device. 

[0083] At this time, When the linear member 30 is inserted 
into the folded capillary Wick 21, after an insertion pipe P is 
inserted into the place Where the linear member 30 is 
inserted, the linear member 30 is inserted in this insertion 
pipe P. Thereafter, the insertion pipe P is pulled out, and the 
capillary Wick 21 is unfolded in the state Where only the 
linear member 30 is left. 

[0084] Here, it is desirable that the insertion pipe P is used 
for the state in Which multiple insertion pipes are ?xed 
together in the pipe ?xing panel F. The hole H can be formed 
in advance on the part in Which the linear member 30 is 
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inserted in the capillary Wick 21, While the linear member 30 
can be inserted into this hole. 

[0085] A various method for inserting the linear member 
30 in the capillary Wick 21 Will be described With reference 
to FIG. 8 to FIG. 10. 

[0086] FIG. 8 is a plane vieW, Which is identical With the 
embodiment of FIG. 4 and FIG. 5, exempli?es the structure 
in Which the linear member 30 is inserted in the capillary 
Wick 21. As to the unistructure 20A, the location of a 
plurality of linear members 30 is con?gured to be opposed 
to the location exposed in the capillary Wick 21 of the other 
adjacent linear member 30. 

[0087] In FIG. 8, While the ?rst linear member 30A and the 
second linear member 30B are inserted in parallel With the 
capillary Wick 21, in case the ?rst linear member 30A 
ascends to the upper portion of the capillary Wick 21, the 
second linear member 30B descends, on the contrary, to be 
inserted into the loWer part of the capillary Wick 21. 

[0088] This structure has the characteristic that the secur 
ing of space betWeen tWo plates 11, 12 is facilitated, and at 
the same time, the space becomes uniform. 

[0089] As to the unistructure 20B illustrated in FIG. 9, 
differently With the example of FIG. 8, the exposed location 
of the linear member 30 is con?gured to be identical With the 
exposed location in the capillary Wick 21 of the adjacent 
linear member 30. 

[0090] As shoWn in FIG. 8 and FIG. 9, the unistructure 
20C illustrated in FIG. 10 is a draWing shoWing the structure 
in Which not a plurality of linear members 30 but one linear 
member 30 is inclined and inserted With a zigzag form for 
the horizontal direction of the capillary Wick 21. 

[0091] In FIG. 10, it exempli?ed that one linear member 
30 is used. HoWever, it can be con?gured that a plurality of 
linear members 30 can be inserted With a zigzag form, if 
necessary. 

[0092] In the meantime, in the above case, the structure of 
inserting the linear member 30 into the capillary Wick 21 
Was exempli?ed. HoWcnm,uyt42/ever, according to the 
implementation condition, the linear member 30 can be 
Woven together When the capillary Wick 21 is Woven. 

[0093] The above-described ?at type heat transferring 
device of the present invention exempli?ed the structure of 
the linear member 30 Which is inserted into the capillary 
Wick 21. HoWever, referring to FIG. 11 and FIG. 12, another 
embodiment of the present invention illustrates the method 
for Weaving together When the capillary Wick 21 is Woven. 

[0094] FIG. 11 is a perspective vieW of another embodi 
ment shoWing the state Where the linear member 30 is 
installed in the capillary Wick 21 in the present invention. 
FIG. 12 shoWs a cross-sectional vieW of B-B line direction 
of FIG. 11. 

[0095] As shoWn in the draWings, the capillary Wick 21 is 
formed by Weaving the horizontal line 22 and the vertical 
line 23, While the Wire of one side of the horizontal line 22 
and the vertical line 23 is con?gured to be relatively large, 
that is, it is con?gured by adding or replacing a thick linear 
member 30 to Weave. 
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[0096] In the drawing of this embodiment, the con?gura 
tion in which the linear member 30 that has a wire diameter 
larger than other vertical line 23 was added in a constant gap 
among vertical lines 23 was exempli?ed. However, the same 
con?guration can be used in the horizontal line 22. 

[0097] Here, it may be acceptable that the linear member 
30 can be made of the same material as the vertical lines 23 
or the horizontal line 22 weaving the capillary wick 21 or 
can be made of the other material. However, the linear 
member 30 should have a thickness that can secure a 
su?icient space in the ?at type heat transferring device. 

[0098] In the meantime, it is preferable that the part where 
the linear member 30 is woven in the capillary wick 21 is 
formed to be relatively sparse than the other part. 

[0099] That is, the gap between the vertical lines 23 where 
the linear member 30 is located is formed to be broad, while 
the gap between the vertical line 23 and the vertical line 23 
is formed to be relatively narrow. 

[0100] As to another embodiment of the present invention, 
the other linear member 30 having a different thick is woven 
together when the linear member 30 is woven. Therefore, 
according to the present invention, the structure of combin 
ing the linear member 30 with the capillary wick 21 is 
facilitated. In some cases, the linear member 30 performs the 
auxiliary function of generating the capillary force with the 
capillary wick 21, thereby, it can contribute to enhance the 
cooling e?iciency. 

[0101] FIG. 13 and FIG. 14 are a drawing showing the 
con?guration of another embodiment of a linear member 
used in the present invention. 

[0102] FIG. 13 is formed with structure in which the linear 
member 30 is foamy. Thus, the linear member 30 itself has 
a capillary force. 

[0103] That is, as to the foaming linear member 30, as the 
inside is formed with the porous structure, it has the space 
in which the liquid coolant can ?ow. Accordingly, the 
capillary force can be improved with the capillary wick 21 
such that it can contribute to enhance the cooling ef?ciency. 

[0104] Here, the foaming linear member 30 is, on the 
whole, con?gured to improve the cooling ef?ciency with 
making the weight of the ?at type heat transferring device 
light. The method of combining the capillary wick 21 is 
available with various methods as the above-described dif 
ferent embodiment. 

[0105] FIG. 14 is a drawing showing a structure that the 
linear member 30 is formed with a bundle structure, thus, it 
can improve a capillary force. 

[0106] That is, as to one linear member 30, several wires 
w having a small wire diameter forms one bindle to combine 
with the capillary wick 21. For example, the linear member 
30 can be formed with the structure of Nano Tube. 

[0107] In this case, as the linear member 30 is formed with 
the bundle structure, the surface area is enlarged through 
each wire w, thereby, the capillary force can be improved. 

[0108] FIG. 15 and FIG. 16 are drawings of an embodi 
ment showing the con?guration of arranging an unistructure 
to the ?at type tube structure with a multiple-structure. 
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[0109] As to the ?at type heat transferring device of this 
embodiment, differently with the above-described embodi 
ment, the case 10 is not con?gured by welding the ?rst plate 
11 and the second plate 12, but con?gured with one ?at type 
tube 15 forming the outer cell. The unistructure 20 in which 
the capillary wick 21 and the linear member 30 are com 
bined is installed at the inside of the case 10. 

[0110] Here, as to the ?at type tube 15, a cylindrical tube 
having a ?xed length is pressed into the plate type structure. 
After the press processing, it is con?gured that an unistruc 
ture 20 and a coolant are inserted into the inside, with sealing 
both opening part. 

[0111] Hereinafter, the unistructure shown in FIG. 15 and 
FIG. 16 will be illustrated. In this embodiment, 20 it is 
exempli?ed that the unistructure 20 is formed in the ?at type 
tube 15. However, it is not thus restricted and, like the 
embodiment described in the above, it can be applicable to 
the case 10 comprised of the ?rst plate 11 and the second 
plate 12. 

[0112] In FIG. 15, the con?guration that the unistructure 
20 in which the linear member 30 is combined with the 
capillary wick 21 is arranged within the ?at type tube with 
a multiplet structure (double structure in the drawing) is 
shown. 

[0113] FIG. 16 shows the con?guration of arranging the 
capillary wick 21 with a multiplet structure within the ?at 
type tube, and combining the linear member 30 in the inside 
to arrange the unistructure 20. 

[0114] In the meantime, in the present invention, the 
capillary wick 21 can use a synthetic ?ber material having 
a porous structure besides a weaved body. It is a seat 
structure which is formed to have a porous structure with the 
?at type so as to generate the capillary phenomena. The 
capillary wick 21 made of a porosity synthetic ?ber material 
can be comprised of a foamed sheet, or a net body where a 
plurality of holes are formed. 

[0115] Further, the capillary wick can be comprised of a 
groove sheet in which a plurality of grooves or holes are 
formed in a metal or a plastic combinations sheet besides the 
porosity synthetic ?ber material. 

[0116] Besides, as to the capillary wick 21 having a well 
known seat structure used in the ?at type heat transferring 
device, as described above, the linear member 30 having a 
relatively large wire diameter can be combined to apply. 

[0117] As described above, as to the ?at type heat trans 
ferring device and the manufacturing method of the same 
according to the present invention, the capillary wick and the 
linear member are combined to form an unistructure, 
thereby, it has the following effects. 

[0118] Firstly, as to the present invention, the capillary 
wick and linear member are formed with an unistructure. 
Therefore, when the ?at type heat transferring device is 
assembled, it is needless to separately assemble it. Hence, 
the assembly can be performed at a time, and thus, the 
assembling structure can be simple. Moreover, the cost 
relating to the assembly can be also cut down. Thus, on the 
whole, it has the advantage of reducing the manufacturing 
cost of the ?at type heat transferring device. 

[0119] Further, in the present invention, the linear member 
is combined with the capillary wick as if it is inserted into 



US 2007/0295494 Al 

the capillary Wick. Therefore, the rigidity Which is mechani 
cally suf?cient and stabilized can be secured in the inside of 
the ?at type heat transferring device. Accordingly, it has the 
advantage of strengthening a durability With enhancing the 
?exibility of the ?at type heat transferring device. 

[0120] Further, in the present invention, since the capillary 
Wick and the linear member are formed With an unistructure, 
the thickness becomes small in comparison With the con 
ventional ?at type heat transferring device using an addi 
tional support, thereby, an ultra thin con?guration can be 
available, and it has the advantage of the light Weight 
depending on the material of the linear member. 

[0121] Further, in the present invention, it has the advan 
tage that the manufacture of the unistructure can be facili 
tated in case of Weaving the linear member together in 
Weaving the capillary Wick. 

[0122] Further, in the present invention, it has the advan 
tage that the unistructure can be manufactured by simply 
inserting the linear member into the capillary Wick in case of 
inserting the linear member by folding the capillary Wick. 

[0123] Particularly, in the present invention, the unistruc 
ture is manufactured by combining the linear member With 
out altering the structure of the capillary Wick, thereby, the 
problem of degrading the capillary force is resolves. Addi 
tionally, it has the advantage of improving the cooling 
ef?ciency With increasing the capillary force in case the 
linear member has a capillary force. 

[0124] At the same time, the linear member combines With 
the top and the bottom of the capillary Wick. Therefore, the 
channel of the vapor coolant as Well as the channel of the 
liquid coolant can be adequately secured. Accordingly, the 
How of the liquid coolant can be more smoothly performed, 
thereby, it has the advantage of improving the cooling 
ef?ciency of a thermal medium. 

[0125] It Will be apparent to those skilled in the art that 
various modi?cations and variation can be made in the 
present invention Without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven 
tion cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 

What is claimed is: 
1. A ?at type heat transferring device, comprising: 

a case of ?at structure forming a sealed internal space; 

a coolant injected into the inside of the case; and 

an uniWeave structure including a capillary Wick that is 
provided in the inside of the case and is formed by 
Weaving a Wire in the horiZontal direction and the 
vertical direction so as to absorb a liquid coolant, and 

a linear member that is formed to have a different Wire 
diameter from the Wire of the capillary Wick and Woven 
in the capillary Wick to form a space Where a vapor 
coolant ?oWs. 

2. The device of claim 1, Wherein the case is comprised 
of a ?rst plate and a second plate forming a sealed internal 
space, While they form an upper surface and a loWer surface 
respectively. 

3. The device of claim 1, Wherein the case is comprised 
of a ?at type tube forming the outer cell. 
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4. The device of claim 1, Wherein the Wire diameter of the 
linear member is formed to be larger than the diameter of the 
Wire forming the capillary Wick. 

5. The device of claim 1, Wherein a plurality of the linear 
members are Woven in the capillary Wick. 

6. The device of claim 5, Wherein the plurality of the 
linear members are arranged in parallel With the capillary 
Wick. 

7. The device of claim 5, Wherein the exposed locations 
of the plurality of linear members Woven in the capillary 
Wick are positioned to be opposed to the exposed locations 
of the adjacent linear member. 

8. The device of claim 5, Wherein the exposed locations 
of the plurality of linear members Woven in the capillary 
Wick are positioned to be identical With the exposed loca 
tions of the adjacent linear member. 

9. The device of claim 1, Wherein the linear member is 
implemented in the capillary Wick With a structure Woven 
With a ZigZag form. 

10. The device of claim 1, Wherein the linear member is 
formed With one or more materials among metal, plastic 
combinations, glass, and graphite. 

11. The device of claim 1, Wherein the linear member is 
formed With a porous material. 

12. The device of claim 1, Wherein the linear member is 
formed With a bundle structure collecting a plurality of 
Wires. 

13. The device of claim 1, Wherein an uniWeave structure 
in Which the linear member is combined With the capillary 
Wick is arranged With a multiplet structure Within the case. 

14. The device of claim 1, Wherein the capillary Wick is 
arranged With a multiplet structure; and the linear member is 
inserted into the gap betWeen the capillary Wicks to com 
bine. 

15. A ?at type heat transferring device, comprising: a case 
of ?at structure forming a sealed internal space; 

a coolant injected inside the case; 

a capillary Wick that is provided inside the case and 
absorbs a liquid coolant; and 

a linear member that is combined With the capillary Wick 
and inserted into the capillary Wick to form a space 
Where a vapor coolant ?oWs. 

16. The device of claim 1, Wherein the capillary Wick is 
made of a porosity sheet. 

17. The device of claim 1, Wherein the capillary Wick is 
made of a groove sheet having a plurality of grooves or 
holes. 

18. A manufacturing method of the ?at type heat trans 
ferring device of claim 1, Wherein an uniWeave structure for 
an internal space of the case is manufactured by Weaving the 
linear member together in the process of Weaving the 
horiZontal Wire and the vertical Wire. 

19. A manufacturing method of the ?at type heat trans 
ferring device of claim 1, the method comprising: 

forming one or more cut-out parts so as to insert the linear 
member into the capillary Wick in a constant distance; 
and 

manufacturing an uniWeave structure for an internal space 
of the case by inserting the linear member into the 
capillary Wick in Which the cut-out part is formed. 
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20. The manufacturing method of claim 19, wherein the unfolding the capillary Wick to manufacture the uniWeaVe 
Cut-Out pan is formed by using a press die_ structure for the internal space of the ?at type heat 

- _ transferring device. 

feriln'gAdgzggstsgculzil? initlioilgélgzfcfiitlgigfngéat trans 22. The manufacturing method of claim 21, Wherein, 
’ ' When the linear member is inserted into the capillary Wick, 

folding the capillary Wick With a ZigZag form to arrange; ?rs?y an_ insertion Pipe~ i5_ insemxl into lb? Capillary Wick; 
and the linear member 1s 1nserted into the 1nsert1on p1pe. 

inserting the linear member into the arranged capillary 
Wick; and * * * * * 


