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ABSTRACT OF THE DISCLOSURE 

A heat dissipation structure includes a housing, a heat conduction sheet and a 

thin film. The housing includes a wall surface, which includes an accommodating 

groove, a supporting surface and an inclined surface. The accommodating groove 

is recessed on the supporting surface. The inclined surface is connected to the 

supporting surface, and is located on one side of the accommodating groove. The 

heat conduction sheet is accommodated in the accommodating groove, and a 

surface of the heat conduction sheet is in aligned with a surface of the supporting 

surface. The thin film covers the supporting surface, the heat conduction sheet and 

the inclined surface. An electronic device including the above housing and heat 

conduction sheet is further provided.
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HEAT DISSIPATION STRUCTURE AND ELECTRONIC DEVICE 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present application relates to an electronic device and an electronic 

device including a heat dissipation structure.  

DESCRIPTION OF THE PRIOR ART 

[0002] With the popularity of electronic devices, users have higher requirements 

on electronic devices. Thus, most electronic devices are equipped with expansion 

ports for a user to expand and connect to required electronic elements as needed.  

To enable a user to more easily expand and connect to an electronic element, an 

electronic element is usually configured to be connected by a pluggable means, 

thereby enabling a user to easily complete expansion or removal of the electronic 

element.  

[0003] To ensure operation smoothness of pluggable electronic elements, a gap 

is reserved in a space in which a corresponding pluggable electronic element is 

assembled in an electronic device, ensuring that the pluggable electronic element 

can be smoothly plugged into the electronic device. However, once the pluggable 

electronic element is plugged into the electronic device, the gap around the 

pluggable electronic element becomes an air layer that is high in thermal resistance, 

and this leads to poor heat dissipation effects needing to be improved.  
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SUMMARY OF THE INVENTION 

[0004] The present application provides a heat dissipation structure including a 

housing, a heat conduction sheet and a thin film. The housing includes a wall 

surface, which includes an accommodating groove, a supporting surface and an 

inclined surface. The accommodating groove is recessed on the supporting surface.  

The inclined surface is connected to the supporting surface, and is located on one 

side of the accommodating groove. The heat conduction sheet is accommodated in 

the accommodating groove, and a surface of the heat conduction sheet is in aligned 

with a surface of the supporting surface. The thin film covers the supporting surface, 

the heat conduction sheet and the inclined surface.  

[0005] Thus, a pluggable heat source can directly dissipate heat through the heat 

conduction sheet after it is placed into the housing, hence enhancing heat 

dissipation effects. The inclined surface on the housing can guide the pluggable 

heat source to be placed into the housing. Moreover, the thin film on the housing 

can further assist the pluggable heat source to be inserted with minimal effort into 

the housing, and the thin film that extends and covers the inclined surface can 

further prevent the pluggable heat source from contacting an end portion of the thin 

film during a plugging/unplugging process, reducing the risks of the thin film being 

scooped up by the pluggable heat source and enhancing structural stability.  

[0006] In some embodiments, the heat conduction sheet has a first thickness, the 

thin film has a second thickness, and the second thickness is 10% to 35% of the 

first thickness.  

[0007] In some embodiments, the coefficient of friction of the thin film is less than 

the coefficient of friction of the heat conduction sheet.  
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[0008] In some embodiments, the coefficient of friction of the thin film is less than 

the coefficient of friction of the supporting surface.  

[0009] In some embodiments, the thin film is made of polyethylene (PE) or 

polytetrafluoroethylene (PTFE).  

[0010] In some embodiments, a direction perpendicular to the supporting surface 

is a first direction, the accommodating groove has a groove bottom surface, the 

inclined surface has a first end and a second end, the first end is connected to the 

support surface, and the second end is farther away from the support surface than 

the groove bottom surface in the first direction.  

[0011] In some embodiments, the housing further has an interface, and the 

second end of the inclined surface is closer to the interface than the first end.  

[0012] In some embodiments, a direction perpendicular to the first direction is a 

second direction, the supporting surface has a first length between the 

accommodating groove and the inclined surface in the second direction, the inclined 

surface has a second length between the first end and the second end, and the 

second length is more than the first length.  

[0013] In some embodiments, an included angle at the first end between the 

supporting surface and the inclined surface is an obtuse angle.  

[0014] In some embodiments, the wall surface further includes an extension 

surface which is connected to the inclined surface, and a slope of the extension 

surface is more than a slope of the inclined surface.  

[0015] The present application further provides an electronic device including a 

housing, a heat conduction sheet, a thin film and a pluggable heat source. The 

housing includes a wall surface, which includes an accommodating groove, a 

supporting surface and an inclined surface. The accommodating groove is recessed 
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on the supporting surface. The inclined surface is connected to the supporting 

surface, and is located on one side of the accommodating groove. The heat 

conduction sheet is accommodated in the accommodating groove, and a surface of 

the heat conduction sheet is in aligned with a surface of the supporting surface. The 

thin film covers the supporting surface, the heat conduction sheet and the inclined 

surface. The pluggable heat source is arranged on the thin film.  

[0016] In some embodiments, the housing further has an interface, and the 

pluggable heat source is slidably arranged in the housing through the interface.  

[0017] In some embodiments, the electronic device further includes a host, and 

the housing is arranged on a side surface of the host.  

[0018] The present application further provides an electronic device including a 

housing, a heat conduction sheet and a pluggable heat source. The housing 

includes a wall surface, which includes an accommodating groove, a supporting 

surface and an inclined surface. The accommodating groove is recessed on the 

supporting surface. The inclined surface is connected to the supporting surface, 

and is located on one side of the accommodating groove. The heat conduction 

sheet is accommodated in the accommodating groove, and a surface of the heat 

conduction sheet is in aligned with a surface of the supporting surface. The 

pluggable heat source is arranged on the supporting surface and the heat 

conduction sheet.  

[0019] In some embodiments, the housing further includes a sidewall which is 

arranged around a periphery of the wall surface, and the sidewall and one side of 

the wall surface jointly define an accommodating space for insertion of the 

pluggable heat source.  
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[0020] In some embodiments, the sidewall has an interface in communication 

with the accommodating space.  

[0021] In some embodiments, the inclined surface has a first end and a second 

end opposite to each other, the first end is connected to the supporting surface, and 

the second end is away from the supporting surface and faces the interface.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is an appearance schematic diagram of an electronic device having 

a heat dissipation structure according to an embodiment of the present application; 

FIG. 2 is a three-dimensional structural schematic diagram of a heat 

dissipation structure used in coordination with a pluggable heat source according 

to an embodiment of the present application; 

FIG. 3 is an exploded planar structural schematic diagram of a heat 

dissipation structure used in coordination with a pluggable heat source according 

to an embodiment of the present application; 

FIG. 4 is a planar assembly structural schematic diagram of a heat 

dissipation structure used in coordination with a pluggable heat source according 

to an embodiment of the present application; 

FIG. 5 is an enlarged partial schematic diagram of a circled portion 5 in 

FIG. 4; and 

FIG. 6 is a planar assembly structural schematic diagram of a heat 

dissipation structure used in coordination with a pluggable heat source according 

to another embodiment of the present application.  
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0023] Refer to FIG. 1 to FIG. 6. FIG. 1 shows an appearance schematic diagram 

of an electronic device having a heat dissipation structure according to an 

embodiment of the present application. FIG. 2 shows a three-dimensional structural 

schematic diagram of a heat dissipation structure used in coordination with a 

pluggable heat source according to an embodiment of the present application. FIG.  

3 shows an exploded planar structural schematic diagram of a heat dissipation 

structure used in coordination with a pluggable heat source according to an 

embodiment of the present application. FIG. 4 shows a planar assembly structural 

schematic diagram of a heat dissipation structure used in coordination with a 

pluggable heat source according to an embodiment of the present application. FIG.  

5 shows an enlarged partial schematic diagram of a circled portion 5 in FIG. 4. FIG.  

6 shows a planar assembly structural schematic diagram of a heat dissipation 

structure used in coordination with a pluggable heat source according to another 

embodiment of the present application.  

[0024] The heat dissipation structure of the present application is for providing a 

pluggable heat source 10 with good heat dissipation effects. The heat dissipation 

structure includes a housing 20, a heat conduction sheet 30 and a thin film 40. As 

shown in FIG. 3, the housing 20 includes a wall surface 21. The wall surface 21 

includes an accommodating groove 211, a supporting surface 212 and an inclined 

surface 213. The accommodating groove 211 is recessed on the supporting surface 

212. The inclined surface 213 is connected to the supporting surface 212, and is 

located on one side of the accommodating groove 211. The heat conduction sheet 

30 is accommodated in the accommodating groove 211, and a surface of the heat 

conduction sheet 30 is in aligned with a surface of the supporting surface 212. The 
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thin film 40 covers the supporting surface 212, the heat conduction sheet 30 and 

the inclined surface 213.  

[0025] Thus, the pluggable heat source 10 can directly dissipate heat through the 

heat conduction sheet 30 after it is placed into the housing 20, hence enhancing 

heat dissipation effects. The inclined surface 213 on the housing 20 can guide the 

pluggable heat source 10 to be placed into the housing 20. Moreover, the thin film 

40 on the housing 20 can further assist the pluggable heat source 10 to be inserted 

with minimal effort into the housing 20, and the thin film 40 that extends and covers 

the inclined surface 213 can further prevent the pluggable heat source 10 from 

contacting an end portion of the thin film 40 during the plugging/unplugging process, 

reducing the risks of the thin film 40 being scooped up by the pluggable heat source 

10 and enhancing structural stability.  

[0026] Referring to FIG. 1, in some embodiments, the heat dissipation structure 

is a part of an electronic device E. In these embodiments, the electronic device E 

includes a host El, a heat dissipation structure and the pluggable heat source 10.  

The heat dissipation structure is arranged on a side surface of the electronic device 

E, and the pluggable heat source 10 is a pluggable electronic element and can be 

inserted into the housing 20 of the heat dissipation structure or be removed from 

the housing 20, depending on requirements. The pluggable heat source 10 is 

electrically connected to a connection terminal 52 in the electronic device E through 

a connection terminal 51. The electronic device E is, for example but not limited to, 

a laptop computer, a tablet computer, a keyboard base, a cellphone or a camera.  

The pluggable heat source 10 is, for example but not limited to, a pluggable memory, 

a pluggable hard drive, a television card, or other types of peripheral controller 

interface (PCI) cards.  
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[0027] Referring to FIG. 1 to FIG. 3, the housing 20 is arranged on one side 

surface of the host El to accommodate the pluggable heat source 10. In some 

embodiments, the housing 20 includes a wall surface 21 and a sidewall 22. The 

sidewall 22 is arranged around a periphery of the wall surface 21, and the sidewall 

22 and one side of the wall surface 21 jointly define an accommodating space S for 

insertion of the pluggable heat source 10. In these embodiments, the other side of 

the wall surface 21 is for connecting to the host El, and the sidewall 22 has an 

interface 221 in communication with the accommodating space S for the pluggable 

heat source 10 to be inserted into the accommodating space S.  

[0028] Referring to FIG. 3 and FIG. 4, in some embodiments, the accommodating 

groove 211, the supporting surface 213 and the inclined surface 213 of the wall 

surface 21 are located on one side of the wall surface 21 facing the accommodating 

space S. Thus, the heat conduction sheet 30 accommodated in the accommodating 

space S and the thin film 40 covering the supporting surface 212 are also located 

on one side of the wall surface 21 facing the accommodating space S. As such, 

when the pluggable heat source 10 is inserted into the housing 20 through the 

interface 221, the pluggable heat source 10 can be accommodated in the 

accommodating space S and be in contact with the heat conduction sheet 30 or the 

thin film 40. That is to say, the heat dissipation structure of the electronic device E 

can include the thin film 40 (as shown in FIG. 2 to FIG. 5) or can exclude the thin 

film 40 (as shown in FIG. 6).  

[0029] In some embodiments, the accommodating groove 211 has a groove 

bottom surface 2111 and a groove side surface 2112 arranged around a periphery 

of the groove bottom surface 2111. In these embodiments, the heat conduction 

sheet30isasheet structure having an outer shape corresponding to the 
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accommodating groove 211, and has a first surface 31 and a second surface 32 

opposite to each other. Thus, when the heat conduction sheet 30 is accommodated 

in the accommodating groove 211, the first surface 31 of the heat conduction sheet 

30 is pressed against the groove bottom surface 2111, the second surface 32 of 

the heat conduction sheet 30 is aligned with the supporting surface 212, and the 

periphery of the heat conduction sheet 30 is pressed against the groove side 

surface 2112 and hence stabilized and limited by the groove side surface 2112. As 

such, when the pluggable heat source 10 is inserted into the accommodating space 

S of the housing 10, the pluggable heat source 10 is directly in contact with the 

second surface 32 (as shown in FIG. 6) of the heat conduction sheet 30, hence 

achieving heat dissipation effects. Further, when the thin film 40 covers the heat 

conduction sheet 30, the pluggable heat source 10 is directly in contact with the thin 

film 40 (as shown in FIG. 4 and FIG. 5), the thin film 40 is directly in contact with 

the heat conduction sheet 30, and heat energy of the pluggable heat source 10 can 

be directly transferred to the heat conduction sheet 30 through the thin film 40 

covering the supporting surface 212, similarly providing heat dissipation effects.  

Herein, the heat conduction sheet 30 is a sheet structure having a heat conduction 

function. In other embodiments, the heat conduction sheet 30 can also be a thermal 

pad, a thermal grease, a heat pipe or a thermal paste, and is not limited to these 

examples.  

[0030] Referring to FIG. 3 to FIG. 5, in some embodiments, a direction 

perpendicular to the support surface 212 of the housing 20 is a first direction D1, 

and a direction perpendicular to the first direction D1 is a second direction D2. The 

inclined surface 213 has a first end 2131 and a second end 2132, wherein the first 

end 2131 is connected to the supporting surface 212, and the second end 2132 is 
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farther away from the supporting surface 212 than the groove bottom surface 2111 

in the first direction D1. The inclined surface 213 can guide the pluggable heat 

source 10 to be smoothly inserted into the housing 20 in the second direction D2, 

and be arranged on the supporting surface 212. On the other hand, a length by 

which the thin film 40 extends out of the supporting surface 212 and covers the 

inclined surface 213 in the second direction D2 is more than a depth of the 

accommodating groove 211 in the first direction D1, so as to ensure that the part of 

the thin film 40 extending out of the supporting surface 212 and covering the inclined 

surface 213 has a sufficient length in the second direction D2, hence ensuring that 

the thin film 40 can be stably adhered to the inclined surface 213 even at a turning 

section of a junction between the supporting surface 212 and the inclined surface 

213.  

[0031] In some embodiments, in the second direction D2, the supporting surface 

212 has a first length L between the accommodating groove 211 and the inclined 

surface 213, the inclined surface 213 has a second length L2 between the first end 

2131 and the second end 2132, and the second length L2 is more than the first 

length L1. In these embodiments, the thin film 40 completely covers the inclined 

surface 213, and an end portion of the thin film 40 extends to the second end 2132 

of the inclined surface 213, so as to ensure that the thin film 40 extends out of the 

supporting surface 212 and covers the inclined surface 213 by a sufficient length, 

further ensuring the stability of the thin film 40 adhering on the inclined surface 213.  

[0032] Moreover, referring to FIG. 5, in some embodiments, in the second 

direction D2, the second end 2132 is closer to the interface 221 than the first end 

2131. As such, the inclined surface 213 becomes a form that extends from the 

second end 2132 toward the interface 221 and away from the supporting surface 
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212. The plugging/unplugging process of the pluggable heat source 10 is performed 

while pressing against the thin film 40 on the supporting surface 212, the thin film 

40 covers the inclined surface 213, and the end portion of the thin form 40 is kept 

away from the plugging/unplugging of the pluggable heat source 10 by the inclined 

form of the inclined surface 213. Thus, the pluggable heat source 40 does not come 

into contact with the end portion of the thin film 40 during the plugging/unplugging 

process, and the plugging/unplugging operation of the pluggable heat source 10 

does not scoop up the thin film 40, hence ensuring the stability of the thin film 40.  

[0033] Referring to FIG. 4 and FIG. 5, in some embodiments, to ensure that the 

heat energy of the pluggable heat source 10 is transferred to the heat conduction 

sheet 30 through the thin film 40, the heat conduction sheet 30 has a first thickness 

T1 and the thin film 40 has a second thickness T2 in the first direction D1, wherein 

the second thickness T2 of the thin film 40 is 10% to 35% of the first thickness T1 

of the heat conduction sheet 30. Thus, by setting the thickness of the thin film 40, it 

is ensured that the heat energy of the pluggable heat source 10 is transferred to the 

heat conduction sheet 30 through the thin film 40 for heat dissipation.  

[0034] In some embodiments, to improve the plugging/unplugging smoothness of 

the pluggable heat source 10 with respect to the housing 20, the thin film 40 with 

which the pluggable heat source 10 comes into direct contact during the 

plugging/unplugging operation of the pluggable heat source 10 is made of a material 

having a lower coefficient of friction. In these embodiments, the coefficient of friction 

of the thin film 40 is less than the coefficient of friction of the heat conduction sheet 

30 and supporting surface 212. More specifically, the thin film 40 is made of 

polyethylene (PE) or polytetrafluoroethylene (PTFE); it should be noted that the 

present application is not limited to the above examples.  
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[0035] Referring to FIG. 3 to FIG. 5, in some embodiments, to further prolong the 

life cycle of the thin film 40, a connecting angle e is located at the first end 2131 

between the supporting surface 212 and the inclined surface 213. In these 

embodiments, the connecting angle e is an obtuse angle. Thus, when the thin film 

40 coversthe supporting surface 212 and extends to coverthe inclined surface 213, 

because the thin film 40 necessarily covers the obtuse angle 0, the obtuse 

connecting angle e is capable of preventing from contacting the thin film 40 with a 

sharp angle, as well as minimizing possible damage of the thin film 40 caused by 

the connecting angle e during the plugging/unplugging process of the pluggable 

heat source 10, hence prolonging the life cycle of the thin film 40.  

[0036] Referring to FIG. 3 to FIG. 5, in some embodiments, the wall surface 21 

further includes an extension surface 214. The extension surface 214 is connected 

to the second end 2132 of the inclined surface 213, and a slope of the extension 

surface 214 is more than a slope of the inclined surface 213 In these embodiments, 

the end portion of the thin film 40 extends to the second end 2132 of the inclined 

surface 213. Since the second end 2132 of the inclined surface 213 is connected 

to the extension surface 214, not only the thin film 40 can extend to the second end 

2132 of the inclined surface 213, the thin film 40 having a longer length can also 

further extend to be adhered to the inclined surface 214 instead of being incapable 

of adhesion due to an insufficient length. Thus, the end portion of the thin film 40 is 

effectively prevented from lifting and hence from affecting the stability of the thin 

film 40, and the thin film 40 is also provided a length tolerance to reduce 

manufacturing difficulties.  

[0037] The present disclosure is disclosed as the embodiments above. However, 

these embodiments are not to be construed as limitation to the present disclosure.  
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Slight modifications and variations may be made by a person skilled in the art 

without departing from the spirit and scope of the present disclosure. Therefore, the 

scope of protection of the present application should be accorded with the broadest 

interpretation of the appended claims.  
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CLAIMS 

What is claimed is: 

1. A heat dissipation structure, comprising: 

a housing, comprising a wall surface, the wall surface comprising an 

accommodating groove, a supporting surface and an inclined surface, the 

accommodating groove recessed on the supporting surface, and the inclined 

surface connected to the supporting surface and located on one side of the 

accommodating groove; 

a heat conduction sheet, accommodated in the accommodating groove, 

wherein a surface of the heat conduction sheet is in aligned with a surface of the 

supporting surface; and 

a thin film, covering the supporting surface, the heat conduction sheet and 

the inclined surface.  

2. The heat dissipation structure according to claim 1, wherein the heat 

conduction sheet has a first thickness, the thin film has a second thickness, and the 

second thickness is 10% to 35% of the first thickness.  

3. The heat dissipation structure according to claim 1, wherein a coefficient of 

friction of the thin film is less than a coefficient of friction of the heat conduction 

sheet.  

4. The heat dissipation structure according to claim 1, wherein a coefficient of 

friction of the thin film is less than a coefficient of friction of the supporting surface.  

5. The heat dissipation structure according to claim 1, wherein the thin film is 

made of polyethylene (PE) or polytetrafluoroethylene (PTFE).  

6. The heat dissipation structure according to claim 1, wherein a direction 

perpendicular to the supporting surface is a first direction, the accommodating 
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groove has a groove bottom surface, the inclined surface has a first end and a 

second end, the first end is connected to the support surface, and the second end 

is farther away from the support surface than the groove bottom surface in the first 

direction.  

7. The heat dissipation structure according to claim 6, wherein the housing further 

has an interface, and the second end of the inclined surface is closer to the interface 

than the first end.  

8. The heat dissipation structure according to claim 6, wherein a direction 

perpendicular to the first direction is a second direction, the supporting surface has 

a first length between the accommodating groove and the inclined surface in the 

second direction, the inclined surface has a second length between the first end 

and the second end, and the second length is more than the first length.  

9. The heat dissipation structure according to claim 6, wherein a connecting angle 

is located at the first end between the supporting surface and the inclined surface, 

and the connecting angle is an obtuse angle.  

10. The heat dissipation structure according to claim 1, wherein the wall surface 

further comprises an extension surface, the extension surface is connected to the 

inclined surface, and a slope of the extension surface is more than a slope of the 

inclined surface.  

11. An electronic device, comprising: 

a housing, comprising a wall surface, the wall surface comprising an 

accommodating groove, a supporting surface and an inclined surface, the 

accommodating groove recessed on the supporting surface, and the inclined 

surface connected to the supporting surface and located on one side of the 

accommodating groove; 
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a heat conduction sheet, accommodated in the accommodating groove, 

wherein a surface of the heat conduction sheet is in aligned with a surface of the 

supporting surface; 

a thin film, covering the supporting surface, the heat conduction sheet and 

the inclined surface; and 

a pluggable heat source, arranged on the thin film.  

12. The electronic device according to claim 11, wherein the housing further has 

an interface, and the pluggable heat source is slidably arranged in the housing 

through the interface.  

13. The electronic device according to claim 11, further comprising a host, wherein 

the housing is arranged on a side surface of the host.  

14. An electronic device, comprising: 

a housing, comprising a wall surface, the wall surface comprising an 

accommodating groove, a supporting surface and an inclined surface, the 

accommodating groove recessed on the supporting surface, and the inclined 

surface connected to the supporting surface and located on one side of the 

accommodating groove; 

a heat conduction sheet, accommodated in the accommodating groove, 

wherein a surface of the heat conduction sheet is in aligned with a surface of the 

supporting surface; and 

a pluggable heat source, arranged on the supporting surface and the heat 

conduction sheet.  

15. The electronic device according to claim 14, wherein the housing further 

comprises a sidewall which is arranged around a periphery of the wall surface, and 
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the sidewall and one side of the wall surface jointly define an accommodating space 

for insertion of the pluggable heat source.  

16. The electronic device according to claim 15, wherein the sidewall has an 

interface in communication with the accommodating space.  

17. The electronic device according to claim 16, wherein the inclined surface has 

a first end and a second end opposite to each other, the first end is connected to 

the supporting surface, and the second end is away from the supporting surface 

and faces the interface.  
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