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( 57 ) ABSTRACT 
According to one embodiment , an electronic device accord 
ing to an embodiment includes , for example , a board , a first 
electronic component , and a heat dissipation member . The 
board includes a first face . The heat dissipation member is 
disposed at a side opposite to the first face of the first 
electronic component . The heat dissipation member is ther 
mally connected to the first electronic component . The heat 
dissipation member includes a first extending portion , a 
second extending portion , and a plurality of third extending 
portions . The first extending portion extends along the first 
face . The second extending portion is positioned away , in a 
direction that intersects the first face , from the first extending 
portion by a space . The second extending portion extends 
along the first face . The plurality of the third extending 
portions are connected to the first extending portion and the 
second extending portion . The plurality of the third extend 
ing portions are positioned away from each other by a space . 

19 Claims , 9 Drawing Sheets 
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ELECTRONIC DEVICE FIG . 12 is an exemplary schematic plan view illustrating 
a heat dissipation member according to a modified example 
of the fourth embodiment ; and Matter enclosed in heavy brackets [ ] appears in the FIG . 13 is an exemplary schematic plan view illustrating original patent but forms no part of this reissue specifica an inner portion of an electronic device according to a fifth tion ; matter printed in italics indicates the additions embodiment . made by reissue ; a claim printed with strikethrough 

indicates that the claim was canceled , disclaimed , or held DETAILED DESCRIPTION 
invalid by a prior post - patent action or proceeding . 

In general , according to one embodiment , an electronic 
CROSS - REFERENCE TO RELATED device according to an embodiment includes , for example , a 

APPLICATIONS board , a first electronic component , and a heat dissipation 
member . The board includes a first face . The heat dissipation 

This application is based upon and claims the benefit of member is disposed at a side opposite to the first face of the 
priority from U.S. Provisional Application No. 62 / 131,077 , 15 first electronic component . The heat dissipation member is 
filed on Mar. 10 , 2015 ; the entire contents of which are thermally connected to the first electronic component . The 
incorporated herein by reference . heat dissipation member includes a first extending portion , 

a second extending portion , and a plurality of third extend 
FIELD ing portions . The first extending portion extends along the 

20 first face . The second extending portion is positioned away , 
Embodiments described herein relate generally to an in a direction that intersects the first face , from the first 

electronic device . extending portion by a space . The second extending portion 
extends along the first face . The plurality of the third 

BACKGROUND extending portions are connected to the first extending 
25 portion and the second extending portion . The plurality of 

There is a known electronic component in which a heat the third extending portions are positioned away from each 
other by a space . sink is mounted and heat dissipation performance is 

improved . In the following , exemplary embodiments of the elec 
tronic device and the heat dissipation member will be It is meaningful to provide a heat dissipation member 30 disclosed . Configurations and control ( technical character having higher heat dissipation performance , and an elec istics ) of the following embodiments described below , and tronic device including such a heat dissipation member . functions and results ( effects ) provided by such configura 
tions and control are examples . Further , a plurality of BRIEF DESCRIPTION OF THE DRAWINGS embodiments and a modified example exemplified below 

35 include same components . In the following , the same com FIG . 1 is an exemplary schematic perspective view illus ponents are denoted by same references sings , and repetition trating an electronic device according to an embodiment ; of description will be omitted . 
FIG . 2 is an exemplary schematic cross - sectional view In the respective drawings , directions are indicated for the 

illustrating a portion of the electronic device according to a sake of convenience . An X - direction and a Y - direction are 
first embodiment ; 40 directions along a face 3a of a circuit board 3 ( board , refer 
FIG . 3 is an exemplary schematic block diagram illus- to FIG . 2 ) and intersect each other . One of the X - direction 

trating an electronic component according to an embodi- and the Y - direction may be referred to as a row direction , 
ment ; and the other may be referred to as a column direction . One 
FIG . 4 is an exemplary schematic plan view illustrating a of the X - direction and the Y - direction may be referred to as 

heat dissipation member according to the first embodiment ; 45 a vertical direction , and the other may be referred to as a 
FIG . 5 is an exemplary schematic perspective view illus horizontal direction . A Z - direction is a direction that inter 

trating a portion of the heat dissipation member according to sects the face 3a , and may be referred to as a thickness 
the first embodiment ; direction or a height direction of a housing 2 , the circuit 
FIG . 6 is an exemplary schematic side view illustrating a board 3 , and an electronic component 4. The X - direction , 

board assembly including a heat dissipation member accord 50 Y - direction , and Z - direction are orthogonal to each other . 
ing to a second embodiment ; First Embodiment FIG . 7 is an exemplary schematic plan view illustrating a 
heat dissipation member including the heat dissipation mem FIG . 1 is an exemplary schematic perspective view illus 
ber according to the second embodiment ; 55 trating an electronic device according to an embodiment . An FIG . 8 is an exemplary schematic side view illustrating a electronic device 1 according to the present embodiment 
board assembly including a heat dissipation member accord- includes a housing 2 shaped in a flat thin rectangular 
ing to a third embodiment ; parallelepiped as exemplified in FIG . 1. The housing 2 may 
FIG . 9 is an exemplary schematic plan view illustrating a be formed of , for example , metallic material such as alumi 

heat dissipation member including the heat dissipation mem- 60 num alloy and magnesium alloy , or synthetic resin material . 
ber according to the third embodiment ; For the housing 2 , a member having relatively high thermal 
FIG . 10 is an exemplary schematic plan view illustrating conductivity may be partially or entirely used . The housing 

a heat dissipation member according to a fourth embodi- 2 has a plurality of walls 2a . Each of the plurality of walls 
ment ; 2a is formed in a square plate shape . The walls 2a include 

FIG . 11 is an exemplary schematic side view illustrating 65 two walls 21 , 22 and four walls 23. The two walls 21 , 22 are 
the heat dissipation member according to the fourth embodi- each formed along the X - direction and the Y - direction , 
ment ; further parallel to each other , and positioned away from each 
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other in the Z - direction . The four walls 23 surround sides . tronic component 4 may also be disposed on the face 3b , or 
The four walls 23 are formed along the Z - direction , and the electronic component 4 may be disposed on each of the 
further orthogonal to the X - direction and the Y - direction . face 3a and the face 3b . In this case , a heat dissipation 
Among the four walls 23 , two walls 23 apart from each other member 5 may also be disposed at the electronic component 
in the X - direction are formed along the Y - direction and the 5 on each of the face 3a and the face 3b . The thickness 
Z - direction . Further , among the four walls 23 , two walls 23 direction is the direction orthogonal to the face 4a and the apart from each other in the Y - direction are formed along the face 4b . 
X - direction and the Z - direction . FIG . 3 is an exemplary schematic block diagram illus Additionally , the wall 2a is provided with an opening 2b . trating a controller included in a semiconductor device The opening 2b penetrates the wall 2a in a thickness 10 according to an embodiment . As illustrated in FIG . 3 , the direction of the wall 2a , and connects an interior and an 
exterior of the housing 2. The opening 2b is , for example , a electronic component 4 may be formed as a package SSD 
through hole , a notch , and a slit . The opening 2b may be ( package ) including , for example , a memory 41 , a controller 
used to , for example , insert and pass an external component 42 , and a data buffer 43 . 
such as a connector , expose an internal component such as 15 The memory 41 is a non - volatile memory such as a 
a connector or an indicator ( light emitting portion ) , and NAND flash memory . The memory 41 is not limited to the 
ventilate air . NAND flash memory , and may be a magnetoresistive ran 

The electronic device 1 is , for example , a solid state drive dom access memory ( MRAM ) , a resistance random access 
( SSD ) . The SSD may be also referred to as a silicon drive , memory ( RERAM ) , a ferroelectric random access memory 
a flash drive , and so on . Note that the electronic device 1 20 ( FERAM ) , and so on . Further , the memory 41 stores user 
may be , for example , an electronic device other than the data transmitted from the outside ( host device ) of the 
SSD , such as a personal computer , a smartphone , a smart- semiconductor device 1 , system data used only inside the 
television , a smartbook , a cellular phone , a personal digital electronic component 4 , and so on . Furthermore , the 
assistant ( PDA ) , an image display device , and a video memory 41 includes a memory cell array in which a plurality 
telephone set . 25 of memory cells ( not illustrated ) is arrayed in a matrix form . 

FIG . 2 is an exemplary schematic cross - sectional view Each of the memory cells can store two value or multiple 
illustrating a portion of the electronic device according to values . Additionally , the memory 41 includes a plurality ( n ) 
the first embodiment ; As illustrated in FIG . 2 , the circuit of memory chips 41a ( # 0 to # n - 1 ) . 
board 3 and the electronic component 4 are housed inside the The data buffer 43 temporarily holds data . The data buffer 
housing 2 of the electronic device 1. The circuit board 3 30 43 is , for example , a dynamic static random access memory 
( board ) is , for example , a rigid printed wiring board , and ( DRAM ) . Note that the data buffer 43 is not limited to the 
formed as a multi - layer board , a subcomposite , a coreless DRAM , and may be a static random access memory 
board , and so on . The circuit board 3 includes an insulator ( SRAM ) or the like . The data buffer 43 may be provided 
and a conductor . The insulator may be formed of synthetic independently from the controller 42 , or may be imple 
resin material having insulation properties , ceramic , and so 35 mented as an incorporated memory inside a chip of the 
on . Further , the conductor may be a conductor pattern controller 42 . 
( wiring pattern ) , a conductor layer , a wire , a through - hole , a The controller 42 controls the electronic component 4 . 
via , a through - electrode , and so on . The circuit board 3 is Functions of the controller 42 are implemented by , for 
rectangular ( square ) and formed in a plate shape . Further , the example , a processor configured to execute firmware stored 
circuit board 3 includes a face 3a and a face 3b . The face 3a 40 in the memory 41 or a read only memory ( ROM ) included 
and the face 3b are positioned on the sides opposite to each in the controller 42 , or hardware . The controller 42 reads 
other in a thickness direction ( Z - direction ) of the circuit data from the memory 41 and writes data in the memory 41 
board 3. The thickness direction is a direction orthogonal to in accordance with a command from the host device . 
the face 3a and the face 3b . The face 3a is an example of a Further , the controller 42 includes , for example , a com 
first face . 45 mand processor 420 , a memory interface unit 421 , a data 

The electronic component 4 ( first electronic component ) controller 422 , a data read controller 423 , a data write 
is disposed on the face 3a . The electronic component 4 is a controller 424 , an ECC encoder 425 , and an ECC decoder 
face mount component provided on the face 3a by a face 426 . 
mount technology . More specifically , the electronic compo- The command processor 420 determines a command 
nent 4 may be formed as a land grid array ( LGA ) , a ball grid 50 received from the host . The commands includes , for 
array ( BGA ) , and a chip size package ( CSP ) , for example . example , a read command , a write command , a command to 
Note that the electronic component 4 is not necessarily the retrieve individual information , and a command to change 
face mount component . The electronic component 4 may setting values in order to control various kinds of operation . 
also be referred to as a package . Further , the electronic The controller 42 executes processing in accordance with 
component 4 thermally connected with a heat dissipation 55 the command determined by the command processor 420 . 
member may be an electronic component ( package ) other The memory interface unit 421 is a controller to control 
than the SSD , such as a central processing unit ( CPU ) . the memory 41. The memory interface unit 421 writes , in the 

The electronic component 4 includes a face 4a and a face memory 41 , a code word received from the ECC encoder 
4b . The face 4a faces the face 3a of the circuit board 3. The 425 in accordance with control of the data write controller 
face 4b is positioned at a side opposite to the face 4a in the 60 424 and the like . Further , the memory interface unit 421 
thickness direction ( Z - direction ) of the electronic compo- reads the code word from the memory 41 in accordance with 
nent 4 and the circuit board 3. Further , according to the control of the data read controller 423 and the like , and 
present embodiment , the electronic component 4 is disposed transfers the same to the ECC decoder 426 . 
on the face 3a of the circuit board 3 , and not disposed on the The data controller 422 controls a position where data is 
face 3b . Therefore , the face 3a may be referred to as a 65 to be stored on the memory 41. The data controller 422 has 
component mounting face , and the face 3b may be referred an address conversion table 222a in which a logic address 
to as a non - component mounting face . Note that the elec- provided from the host device is correlated to a physical 
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position on the memory 41 , and executes garbage collection electronic component 4. The heat conductive material 6 may 
in accordance with a block usage condition on the memory . be fixed to the electronic component 4 or the wall 21 by 

The data read controller 423 executes processing to read bonding , for example . 
data from the memory 41 in accordance with a command Further , as illustrated in FIGS . 2 , 4 , and 5 , the heat 
notified from the host device via a connector 44. More 5 dissipation member 5 includes a plurality of layers 55 
specifically , the data read controller 423 acquires , from the ( levels ) . In other words , the heat dissipation member 5 has 
data controller 422 , a physical position on the memory 41 a multi - layer structure or a multi - level structure . The layers 
corresponding to a logic address of read data , and notifies 55 are each expanded in the X - direction and Y - direction . 
the memory interface unit 421 of the physical position . The According to the present embodiment , the heat dissipation 
read data is transmitted to the host device via the ECC 10 member 5 includes two layers 55 , but may include the three 
decoder 426 , data buffer 43 , and so on . or more layers 55. Further , the plurality of layers 55 is 

The data write controller 424 executes processing to write positioned away from each other in the Z - direction by a 
space ( air ) . The heat dissipation member 5 having the data in the memory 41 in accordance with a command multi - layer structure has a face area , namely , a contact area 

notified from the host device via the connector 44. More 15 with the air larger than a face area of a heat dissipation specifically , the data write controller 424 acquires , from the member having a single - layer structure . Therefore , accord 
data controller 422 , a physical position on the memory 41 ing to the present embodiment , the heat dissipation member 
where the data is to be written , and outputs the physical 5 having higher heat dissipation performance is easily 
position and a code word output from the ECC encoder 425 obtained . Among the two layers 55 , the layer 55 close to the 
to the memory interface unit 421 . 20 circuit board 3 is an example of the first extending portion , 

The ECC encoder 425 encodes the data held at the data and the layer 55a ( 55 ) distant from the circuit board 3 is an 
buffer 43 , and generates a code word including data and a example of the second extending portion . Further , according 
redundant portion ( parity ) . The ECC decoder 426 acquires , to the present embodiment , the layer 55a distant from the 
from the memory interface unit 421 , the code word read circuit board 3 is plate - shaped , but may also be mesh 
from the memory 41 , and decodes the acquired code word . 25 shaped . 
The ECC decoder 426 notifies the data read controller 423 Further , the heat dissipation member 5 has a framework 
of a read error in the case of failing in error correction at the structure as illustrated in FIGS . 2 , 4 , and 5. As illustrated in 
time of decoding . Further , the electronic component 4 may FIG . 5 , the heat dissipation member 5 includes a plurality of 
be other a controller not including a memory , or other nodes 54 in which a plurality of frames 51 , 52 , 53 gathers . 
electronic components that generate heat , such as a CPU and 30 The frame 51 extends along the X - direction , the frame 52 
an amplifier . The electronic component 4 is the component extends along the Y - direction , and the frame 53 extends 
that generates a large amount of heat , compared to other along the Z - direction . The heat dissipation member 5 has a 
components inside the housing 2. The electronic component three - dimensional lattice shape formed by connecting the 
4 may also be referred to as a heating element . plurality of frames 51 , 52 , 53 via the plurality of nodes 54 . 
FIG . 4 is an exemplary schematic plan view illustrating 35 Note that the frames 51 , 52 , 53 are defined as an interval 

the heat dissipation member according to the first embodi- between a node 54 and another node 54 , or an interval from 
ment . FIG . 5 is an exemplary schematic perspective view a node 54 to a free end . In this structure , the node 54 is an 
illustrating a portion of the heat dissipation member accord- example of a connecting portion . Further , according to the 
ing to the first embodiment . The heat dissipation member 5 present embodiment , the frame 51 extended along the X - di 
is provided on a face 4b of the electronic component 4 as 40 rection is an example of a row portion , the frame 52 
illustrated in FIGS . 2 , 4 , and 5. In other words , the heat extended along the Y - direction is an example of a column 
dissipation member 5 is disposed at a side opposite to the portion , and the frame 53 extended along the Z - direction is 
circuit board 3 of the electronic component 4. The heat an example of the third extending portion . Further , in the 
dissipation member 5 is brought into close contact with the layer 55 on a side close to the electronic component 4 among 
face 4b of the electronic component 4. The heat dissipation 45 the two layers 55 , 55 adjacent to each other in the Z - direc 
member 5 may be mounted on the face 4b by bonding , for tion at an interval , the frame 51 is an example of a row 
example . Further , the heat dissipation member 5 is disposed portion , the frame 52 is an example of a column portion , and 
between the electronic component 4 and the wall 21 of the the node 54 is an example of a connecting portion . Note that 
housing 2. The heat dissipation member 5 is thermally the row portion and the column portion may be reversed . 
connected to the electronic component 4. Therefore , heat 50 According to the above - described framework structure 
generated at the electronic component 4 is transmitted to the ( three - dimensional lattice shape ) , the contact area with the 
heat dissipation member 5. By heat exchanging air with the air tends to be formed further larger . Therefore , according to 
heat dissipation member 5 , heat is transmitted to the air from the present embodiment , the heat dissipation member 5 
the heat dissipation member 5. Further , the heat dissipation having higher heat dissipation performance is easily 
member 5 is thermally connected to the wall 21 of the 55 obtained . Further , the framework structure also provides 
housing 2. Therefore , heat generated at the electronic com- some effects that , for example , a weight of the heat dissi 
ponent 4 is transmitted to the wall 21 via the heat dissipation pation member 5 is reduced , and the heat dissipation mem 
member 5. The heat is transmitted from the wall 21 to the air ber 5 becomes more easily elastically deformed and 
by heat exchanging the air with the wall 21. Therefore , becomes more flexible . Further , since the three - dimensional 
temperature at the electronic component 4 is easily 60 lattice shape has regularity in the shape , a plurality of the 
decreased , compared to a structure not provided with the heat dissipation members 5 having different sizes can be 
heat dissipation member 5. Note that a heat conductive obtained by cutting out from a large framework structure , for 
material 6 is interposed between the heat dissipation mem- example . Therefore , labor and cost for manufacture may be 
ber 5 and the wall 21. The heat conductive material 6 may easily reduced . Note that the heat dissipation member 5 is 
have , for example , elasticity , flexibility , or cushioning prop- 65 not limited to a rigid - frame structure , and may be a frame 
erties . The heat conductive material 6 is softer , less elastic work structure different from the three - dimensional lattice 
modulus , and more flexible , compared to the wall 21 and the shape such as a truss - like structure . Further , the heat dissi 



case 

US RE48,664 E 
7 8 

pation member 5 may have the framework structure ( three- schematic plan view illustrating a heat dissipation member 
dimensional lattice shape ) not entirely but partially . More- including the heat dissipation member according to the 
over , directions of the frames 51 , 52 , 53 may be directions second embodiment . A heat dissipation member 5A accord 
oblique to the X - direction , Y - direction , or Z - direction . Addi ing to the second embodiment illustrated in FIGS . 6 and 7 
tionally , the frames 51 , 52 , 53 may not be orthogonal to each 5 also has a multi - layer structure and a framework structure 
other but may be disposed oblique to each other . Further , a ( three - dimensional lattice shape ) same as a heat dissipation 
repetitive unit shape by the frame is not limited to a cube , member 5 of a first embodiment . Therefore , same effects 

based on the same structures as the first embodiment can be and may be various kinds of shape such as a rectangular also obtained in an electronic device 1A according to the parallelepiped . Also , the plurality of frames may include a portion in which a hexagonal shape and other polygonal 10 present embodiment . However , the heat dissipation member 5A of the present embodiment differs from the first embodi shapes are combined . Additionally , the frame may be ment in points of covering a plurality of electronic compo curved , and the node may be formed planar or massive . nents 4 ( first electronic component and second electronic Further , the heat dissipation member may be porous . Fur component ) and being thermally connected to the plurality thermore , the number of the layers of the heat dissipation of electronic components 4. With this structure , labor and 
member may be three or more , and multiple levels of air 15 cost for manufacture are easily reduced , compared to 
passages may be provided at the heat dissipation member . where the heat dissipation member is mounted on each of the 

Additionally , the heat dissipation member 5 may be plurality of electronic components 4 , for example . Further , 
formed by integrally connecting a plurality of components an interval between the two electronic components 4 can be 
( split bodies ) . As an example , each of the plurality of shortened . As a result , the electronic device 1A may be 
components may be formed of a structure including the layer 20 formed more downsized . 
55 and the plurality of frames 53. Further , the plurality of Further , as illustrated in FIGS . 6 and 7 , the heat dissipa 
components may be connected by , for example , bonding , tion member 5A is provided with an opening 5a . The 
welding , or soldering . Furthermore , the heat dissipation opening 5a is , for example , a through hole , a slit , a notch , 
member 5 may be manufactured as a layered modeled object and a recessed portion . Clearance is provided between a 
by using a layered modeling device ( 3D printer ) , or may be 25 component 71 and the heat dissipation member 5A by the 
manufactured by combining molding and cutting work . Note opening 5a . In other words , interference between the com 
that the heat dissipation member 5 may be formed by ponent 71 ( 7 ) and the heat dissipation member 5A is 
including material having relatively high thermal conduc prevented by the opening 5a , and further heat transmission 

between the heat dissipation member 5A and the component tivity , for example , metallic material such as copper - based 
material , aluminum - based material , and iron - based material , 30 various positions of the heat dissipation member 5A . Fur 

71 is suppressed . The openings 5a may be provided at 
or synthetic resin material including a thermal conductive ther , a heat insulation member ( heat blocking member ) may 
filler . also be provided at the opening 5a between the heat dissi 
As described above , according to the present embodi- pation member 5A and the component 71. The opening 5a is 

ment , the heat dissipation member 5 includes the plurality of useful in the case where the component 71 ( 7 ) taller than the 
layers 55 ( first extending portion and second extending 35 electronic component 4 is implemented on a face 3a of a 
portion ) disposed away from each other by a space in the circuit board 3. The opening 5a is an example of a first 
Z - direction ( second direction ) that intersects the face 3a of opening 
the circuit board 3 , and the plurality of layers 55 is mutually Further , as illustrated in FIG . 6 , according to the present 
connected with the frame 53 ( third extending portion ) embodiment , a component 72 is disposed on the face 3a 
extended along the Z - direction . Therefore , according to the 40 between the two electronic components 4 , 4 thermally 
present embodiment , for example , the heat dissipation mem- connected to the heat dissipation member 5A . Clearance is 
ber 5 having the larger face area and higher heat dissipation provided between the component 72 and the heat dissipation 
performance , therefore the electronic device 1 provided with member 5A . Therefore , even when the heat dissipation 
the electronic component 4 having the improved heat dis member 5A is disposed across the two electronic compo 
sipation performance can be easily obtained . nents 4 , 4 like the present embodiment , space between the 

Further , according to the present embodiment , the heat two electronic components 4 , 4 can be more effectively used . 
dissipation member 5 has the framework structure . There Therefore , according to this structure , package density of the 
fore , the heat dissipation member 5 having the larger face components tends to be higher , for example . Further , heat 

transmission between the heat dissipation member 5A and area and much higher heat dissipation performance , there the component 72 is suppressed by this structure . Note that 
fore the electronic device 1 provided with the electronic 50 the component 72 provided with the clearance between the component 4 having the more improved heat dissipation heat dissipation member 5A is disposed between three or performance can be easily obtained . Further , the heat dissi more electronic components 4 , and the heat dissipation 
pation member 5 may be formed having less weight and member 5A may also be disposed so as to cover the 
more easily bendable , for example . component 72. Further , the components 7 ( 71 , 72 ) are , for 

Moreover , in the case where the heat dissipation member 55 example , components having an amount of heat generation 
5 has the three - dimensional lattice shape including the three smaller than that of the electronic component 4 in which heat 
frames 51 , 52 , 53 formed along the three directions ( X - di- is dissipated by the heat dissipation member 5A , more 
rection , Y - direction , and Z - direction ) orthogonal to each specifically , electronic components such as a capacitor , a 
other , not only manufacture may be facilitated but also labor resistor , and a connector . Additionally , the component 7 may 
and cost for manufacturing the electronic device 1 may be 60 be , for example , a component other than the electronic 
reduced . component , for example , a fixing tool such as a screw , and 

a pressing member . 
Second Embodiment 

Third Embodiment 
FIG . 6 is an exemplary schematic side view illustrating a 65 

board assembly including a heat dissipation member accord- FIG . 8 is an exemplary schematic side view illustrating a 
ing to a second embodiment . FIG . 7 is an exemplary board assembly including a heat dissipation member accord 

45 
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ing to a third embodiment . FIG.9 is an exemplary schematic third embodiment described above . Therefore , same effects 
plan view illustrating a heat dissipation member including based on the same structure as the first embodiment , second 
the heat dissipation member according to the third embodi- embodiment , and third embodiment can also be obtained in 
ment . A heat dissipation member 5B according to the third an electronic device including the heat dissipation member 
embodiment illustrated in FIGS . 8 and 9 also has a multi- 5 5C according to the present embodiment . The heat dissipa 
layer structure and a framework structure ( three - dimen- tion member 5C can be incorporated instead of the heat 
sional lattice shape ) same as a heat dissipation member 5 of dissipation members 5 , 5A , 5B , 5D , 5E of electronic devices 
a first embodiment and a heat dissipation member 5A of a 1 , 1A , 1B , 10 , 1E of other embodiments , for example . 
second embodiment . Therefore , same effects based on the However , in the heat dissipation member 5C according to 
same structures as the first embodiment and second embodi- 10 the present embodiment , respective layers 55 are not lattice 
ment can be also obtained in an electronic device 1B shaped ( mesh - shaped ) but are plate - shaped walls . Further , a 
according to the present embodiment . However , a slope 5b plate - shaped wall 56 extended in a Z - direction is disposed 
is provided at the heat dissipation member 5B according to between the two layers 55 , 55 instead of a column - shaped 
the present embodiment . The slope 5b is provided at an end ( bar - shaped ) frame 53. Space is interposed between a plu 
portion 5b1 on a side opposite to a face 3a of a circuit board 15 rality of the layers 55 , and space is also interposed between 
3. The slope 5b is a portion ( area ) in which a distance in a a plurality of the walls 56. Among the two layers 55 , 55 apart 
Z - direction from the face 3a of the circuit board 3 to the end from each other in the Z - direction by a space , the layer 55 
portion 5b1 is gradually reduced in a direction along the face close to an electronic component 4 is a first extending 
3a , more specifically , an X - direction or Y - direction , and a portion and also a wall , and the other layer 55 distant from 
rightward direction in the example in FIG . 8. Further , in the 20 the electronic component 4 is a second extending portion 
heat dissipation member 5B , the slope 5b is provided in an and also a wall . Further , the wall 56 is a third extending 
area apart from an electronic component 4 in the case of portion . Additionally , an air passage 57 surrounded by the 
viewing from the Z - direction ( planar view ) . Further , as a two layers 55 , 55 and two walls b6 , 56 is formed inside the 
position approaches to the electronic component 4 , a dis- heat dissipation member 5C . The air passage 57 extends in 
tance from the face 3a of the circuit board 3 to the slope 5b 25 a direction orthogonal to the Z - direction , more specifically , 
is gradually increased in a direction along the face 3a , more along an XY - plane , and penetrates the inside of the heat 
specifically , the X - direction or the Y - direction , and a left- dissipation member 5C . According to the present embodi 
ward direction in the example in FIG . 8. With this structure , ment , heat exchange is executed between the heat dissipa 
air can be flown along a pitch of the slope 5b . Therefore , tion member 5C and the air flowing inside the air passage 57 , 
resistance of the air can be reduced , compared to a case of 30 and furthermore , temperature at the electronic component 4 
not providing the slope 5b . In this case , a flow rate is may be decreased . According to the air passage 57 sur 
suppressed from being decreased . Therefore , a cooling effect rounded by the walls like the present embodiment , the air 
by the air flow may be increased . In the example of FIG . 8 , can flow more smoothly , and efficiency of heat dissipation 
in the case where the air flow along the face 3a of the circuit by the air may be more improved . Further , as for the air 
board 3 is generated from the right side of FIG . 8 , the air 35 passage 57 , an air flow area and a direction thereof can be 
flow can be smoothly led to the end portion 5c of the heat set by a layout and shapes of the walls 56 in various 
dissipation member 5B which is at a side opposite to the manners . For instance , the air passage 57 may be provided 
electronic component 4. In this case , for example , swirl is at a portion having a large heat receiving amount from the 
prevented from being generated , compared to the case of not electronic component 4 , density of the air passage 57 at the 
providing the slope 56. As a result , the flow speed of the air 40 portion having the large heat receiving amount may be 
flow tends to be increased at the end portion 5c . Therefore , increased more than at a potion having a small heat receiving 
according to this structure , not only a cooling effect of the amount , the air passage 57 may be set at a position and a 
heat dissipation member 5B by the air flow but also a heat direction in which the air can be easily introduced , or the air 
dissipation effect by the heat dissipation member 5B are passage 57 may be set at a position and a direction in which 
more easily increased . Note that a slope angle and a slope 45 the air can be easily discharged . As an example according to 
direction of the slope 5b are set in various manners . the present embodiment , as illustrated in FIG . 10 , the wall 

Further , an opening 5a ( first opening ) is also provided at 56 and the air passage 57 are curved along a face 3a , more 
the heat dissipation member 58B of the present embodiment . specifically , along the XY - face and are extended between an 
According to the present embodiment , interference between end portion 5d ( side portion , edge portion , first end portion ) 
a component ( not illustrated ) and the heat dissipation mem- 50 of the heat dissipation member 5C and the other end portion 
ber 5B is prevented by the opening 5a . In other words , 5e ( side portion , edge portion , second end portion ) in the 
clearance is provided between the component and the heat case of viewing from the Z - direction . The air passage 57 is 
dissipation member 5B by the opening 5a . According to the opened at an opening end 5d1 in the end portion 5d , and 
present embodiment , effects by the opening 5a same as the opened at an opening end 5el in the end portion 5e . Further , 
second embodiment can be also obtained . 55 a plurality of air passages 57 extends radially from the end 

portion 5d . In this case , an exhaust port of a fan ( not 
Fourth Embodiment illustrated ) is disposed facing the end portion 5d , and air 

flow discharged from the fan may be flown along the 
FIG . 10 is an exemplary schematic plan view illustrating plurality of air passages 57 so as to be radially expanded . 

a heat dissipation member according to a fourth embodi- 60 The air flow in the air passage 57 is not limited to , for 
ment . FIG . 11 is an exemplary schematic side view illus- example , a forced flow by the fan or the like disposed inside 
trating the heat dissipation member according to the fourth a housing 2 , and may be generated by natural convection or 
embodiment . A heat dissipation member 5C of the fourth the like generated along with heat generation , etc. inside the 
embodiment illustrated in FIGS . 10 and 11 also has a housing 2. Note that a plurality of frames 53 may be 
multi - layer structure same as a heat dissipation member 5 of 65 provided at the heat dissipation member 5C instead of the 
a first embodiment , a heat dissipation member 5A of a wall 56 between the plate - shaped layers 55 , 55 , or the 
second embodiment , and a heat dissipation member 5B of a plate - shaped wall 56 may be provided between the layers 55 , 
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55 partially or entirely formed of the mesh - like framework member 5D as an example . Thus , even in the case where the 
structure . Further , an opening such as a through hole , a slit , plurality of openings 2b of the housing 2D is unsymmetri 
a notch , and a recessed portion ( not illustrated ) may be cally provided , the openings 2b of the housing 2D and the 
partially or entirely provided at the layer 55 and the wall 56 opening ends 5d1 , 5d2 of the heat dissipation member 5D 
such that the air or other refrigerant can effectively flow in 5 can face each other by setting a layout and a shape of the air 
the air passage 57 within a range where space for disposing passage 57 in the heat dissipation member 5D . 
the heat dissipation member can be secured , or such that a 
certain size of a contact face with the refrigerant can be Fifth Embodiment 
secured . According to this embodiment , as illustrated in 
FIG . 12 , the opening 2b is an example of a second opening , 10 FIG . 13 is an exemplary schematic plan view illustrating 
an opening 2b1 is an example of one of the plurality of the an inner portion of an electronic device according to a fifth 
second openings , an opening 2b2 is an example of the other embodiment . A heat dissipation member 5E according to a 
of the plurality of the second openings , an opening 2b3 is an fifth embodiment illustrated in FIG . 13 also has a structure 
example of a third opening , an air passage 571 is an example same as a heat dissipation member 5C of a fourth embodi 
of a first air passage , an air passage 572 is an example of a 15 ment and a heat dissipation member 5D of a modified 
second air passage , an air passage 573 is an example of a example of the fourth embodiment , and an air passage 57 
third air passage , an opening end 5dla is an example of a same as the heat dissipation members 5C , 5D of the fourth 
first opening end of the air passage 571 , an opening end 5d1b embodiment is formed at the heat dissipation member 5E . 
is an example of a first opening end of the air passage 572 , Therefore , same effects based on the same structure as the 
an opening end 5d1c is an example of a first opening end of 20 fourth embodiment and the modified example of the fourth 
the air passage 573 , an opening end 5d1d is an example of embodiment can be also obtained in an electronic device 1E 
a second opening end of the air passage 573 , an opening end according to the present embodiment . However , according 
5ela is an example of a second opening end of the air to the present embodiment , an electronic component 4 
passage 571 , and an opening end 5elb is an example of a provided with the heat dissipation member 5E and an 
second opening end of the air passage 572 . 25 electronic component 8 not provided with the heat dissipa 

tion member 5E are disposed on a circuit board 3. The 
Modified Example of Fourth Embodiment electronic component 8 is , for example , a memory or a data 

buffer of an SSD , and the electronic component 4 is , for 
FIG . 12 is an exemplary schematic plan view illustrating example , a controller of the SSD . The electronic component 

a heat dissipation member according to a modified example 30 4 is disposed on one side ( left side in FIG . 13 ) in an 
of a fourth embodiment . A heat dissipation member 5D X - direction ( first direction ) of the circuit board 3 , and the 
according to the modified example of the fourth embodiment electronic component 8 ( third electronic component ) is 
illustrated in FIG . 12 also has a structure same as a heat disposed on the other side ( right side in FIG . 13 ) in the 
dissipation member 5C of the fourth embodiment , and an air X - direction of the circuit board 3. In the heat dissipation 
passage 57 same as the heat dissipation member 5C is 35 member 5E , an air passage 57 penetrating between an end 
formed at the heat dissipation member 5D . Therefore , same portion 5d and an end portion 5e along a Y - direction ( second 
effects based on the same structure as the fourth embodiment direction ) . An opening end 5d1 on one side ( upper side in 
can be also obtained in an electronic device 1D according to FIG . 13 ) in the Y - direction of the air passage 57 faces an 
the present embodiment . However , the heat dissipation opening 2b located at a wall 2a ( 23 ) on one side of a housing 
member 5D of the present embodiment differs from the heat 40 2E , and an opening end 5el on the other side ( lower side in 
dissipation member 5C of the fourth embodiment in a point FIG . 13 ) in the Y - direction of the air passage 57 faces an 
of having a different shape of the air passage 57. More opening 2b located at a wall 2a on the other side of the 
specifically , according to the present modified example , an housing 2E . In this case , the opening ends 501 , 5el and the 
opening end 5d1 on one side of the air passage 57 and an openings 2b face , for example , the Y - direction , more spe 
opening end 5el on the other side are respectively oriented 45 cifically , an extended direction of the air passage 57 , a 
to openings 2b provided at walls 2a ( 23 ) of a housing 2D . thickness direction of the walls 2a where the openings 2b are 
The openings 2b penetrate the interior and the exterior of the provided , and a penetrating direction of the openings 2b at 
housing 2D . Therefore , according to the present modified the walls 2a . According to the present embodiment , the 
example , air can easily enter the inside of the air passage 57 electronic component 4 can be more effectively cooled . 
from the outside of the housing 2D via the openings 2b of 50 Further , air passing through the air passage 57 and heated by 
the housing 2D , and further the air can easily flow out from the electronic component 4 does not affect the electronic 
the inside of the air passage 57 to the outside of the housing component 8. Therefore , the electronic component 8 is 
2D via the openings 2b of the housing 2D . Accordingly , heat hardly heated . Note that a direction of disposing the elec 
exchange is more accelerated between the heat dissipation tronic components 4 , 8 ( first direction ) and an extending 
member 5D and an air flow . Further , in the heat dissipation 55 direction of the air passage 57 ( second direction ) are not 
member 5D according to the present modified example , the necessarily orthogonal to each other as long as the directions 
opening ends 5d1 , 5e1 of the air passage 57 can be located intersect each other . Further , not limited to the examples in 
so as to face the openings 2b of the housing 2D . In other FIGS . 10 to 13 , specification of the air passage 57 can be set 
words , the openings 2b can be located at the wall 2a of the in various manners . 
housing 2D so as to face the opening ends 501 , 5el of the 60 While the present embodiments and modified example 
air passage 57. The air passage 57 is curved between the have been exemplified above , the present embodiments and 
opening ends 5d1 , 5e1 facing the two different openings 2b . modified example are examples and not intended to limit the 
The openings 2b are examples of a second opening . Further , scope of the invention . The present embodiments and modi 
according to the present modified example , a plurality of fied example can be implemented in other various modes , 
openings 2b faces an end portion 5d on one side of the heat 65 and various kinds of omission , replacement , combination , 
dissipation member 5D , and one of the openings 2b faces an and change can be made in the scope without departing from 
end portion 5e on the other side of the heat dissipation the gist of the present invention . The present embodiments 
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and modified example are included in the scope and gist of [ 5. The electronic device according to claim 4 , comprising 
the invention and further included in the scope equivalent to a housing that houses the board , the first electronic compo 
the inventions recited in the scope of claims . Further , the nent , and the heat dissipation member . ] 
structures and shapes in the respective present embodiments 6. The electronic device according to claim 1 , comprising 
and modified example can be partially switched for imple- 5 a second electronic component disposed on the board , 
mentation . Additionally , the specification such as the respec- wherein 
tive structures and shapes ( structure , type , direction , shape , the heat dissipation member is thermally connected to the size , length , width , thickness , height , number , arrangement , first electronic component and to the second electronic position , material , etc. ) can be suitably changed for imple component . 
mentation . 7. The electronic device according to claim 1 , wherein the 
What is claimed is : heat dissipation member has a first opening , the first opening 
1. An electronic device comprising : being configured to provide clearance between the heat 
a board having a first face ; dissipation member and a component , the component being 
a first electronic component disposed on the first face ; 15 disposed on the first face . 

[ and ] 8. The electronic device according to claim 7 , wherein the 
a heat dissipation member disposed at a side opposite to first opening is a through hole that penetrates the heat 

the first face of the first electronic component , the heat dissipation member . 
dissipation member being thermally connected to the 9. The electronic device according to claim 1 , wherein 
first electronic component , the heat dissipation member 20 the heat dissipation member includes a slope at a side 
including a first extending portion , a second extending opposite to the first face , and 
portion , and a plurality of third extending portions , a distance from the first face to the slope decreases in a 
wherein direction along the first face . 

the first extending portion extends along the first face , the [ 10. The electronic device according to claim 1 , wherein 
second extending portion is positioned away , in a 25 the first extending portion , the second extending portion , 
direction that intersects the first face , from the first and the plurality of third extending portions are walls , 
extending portion by a space , the second extending and 
portion extending along the first face , and the plurality a plurality of air passages that are surrounded by the first 
of third extending portions are connected to the first extending portion , the second extending portion , and 
extending portion and the second extending portion , the 30 two third extending portions among the plurality of 
plurality of third extending portions being positioned third extending portions , the plurality of air passages 
away from each other by a space , penetrating the heat dissipation member is provided in 

the first extending portion , the second extending portion , the heat dissipation member . ] 
and the plurality of third extending portions are walls , 11. [ The ] An electronic device [ according to claim 10 ) , 
and 35 comprising : 

a plurality of air passages that are surrounded by the first a board having a first face ; 
extending portion , the second extending portion , and a first electronic component disposed on the first face ; and 
two third extending portions among the plurality of a heat dissipation member disposed at a side opposite to 
third extending portions , the plurality of air passages the first face of the first electronic component , the heat 
penetrating the heat dissipation member , is provided in 40 dissipation member being thermally connected to the 
the heat dissipation member , and first electronic component , the heat dissipation member 

a housing that houses the board , the first electronic including a first extending portion , a second extending 
component , and the heat dissipation member , wherein portion , and a plurality of third extending portions , 
the housing has a second opening , the second opening wherein 
penetrating an interior and an exterior of the housing , 45 the first extending portion extends along the first face , the 
the plurality of air passages extend in a direction along second extending portion is positioned away , in a 
the first face , and an opening end of the air passages direction that intersects the first face , from the first 
face the second opening . extending portion by a space , the second extending 

2. The electronic device according to claim 1 , wherein portion extending along the first face , and the plurality 
the heat dissipation member has a framework structure , 50 of third extending portions are connected to the first 

and extending portion and the second extending portion , 
the framework structure includes the first extending por the plurality of third extending portions being posi 

tion , the second extending portion , and the plurality of tioned away from each other by a space , 
third extending portions . the first extending portion , the second extending portion , 

3. The electronic device according to claim 2 , wherein and the plurality of third extending portions are walls , 
the first extending portion includes a plurality of row a plurality of air passages that are surrounded by the first 

portions and a plurality of column portions , extending portion , the second extending portion , and 
the plurality of row portions are disposed away from each two third extending portions among the plurality of 

other , third extending portions , the plurality of air passages 
the plurality of column portions intersect the row por- 60 penetrating the heat dissipation member , is provided in 

tions , the plurality of column portions being disposed the heat dissipation member , and 
away from each other . the plurality of air passages are curved . 

4. The electronic device according to claim 3 , wherein [ 12. The electronic device according to claim 10 , com 
the plurality of third extending portions connect a con- prising a housing that houses the board , the first electronic 

necting portion , the connecting portion being a portion 65 component , and the heat dissipation member , wherein 
via which the row portion and the column portion are the housing has a second opening , the second opening 
connected . penetrating an interior and an exterior of the housing , 

55 
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the plurality of air passages extend in a direction along the 18. The electronic device according to claim 17 , wherein 
first face , and the third electronic component is a NAND flash memory , 

an opening end of the air passages face the second and the first electronic component is a controller that 
opening . ] controls the NAND flash memory . 

13. The electronic device according to claim [ 10 ] 11 , 5 19. An electronic device comprising : 
comprising a housing that houses the board , the first elec a board having a first face ; tronic component , and the heat dissipation member , wherein a first electronic component disposed on the first face ; the housing includes two walls that are disposed away a second electronic component disposed on the first face from each other in a direction along the first face , and disposed at a first distance from the first electronic a first opening end of a first passage among the plurality 10 

of passages and a first opening end of a second passage component ; and 
a heat dissipation member disposed at a side opposite to among the plurality of passages are located at a first end 

portion of the heat dissipation member in the direction a contact surface of the first electronic component with 
along the first face , the board , the heat dissipation member being thermally 

a plurality of second openings [ that ] are [ pr - vided ] pro- 15 connected to the first electronic component and to the 
vided through one wall among the two walls of the second electronic component , the heat dissipation 
housing , the plurality of second openings penetrating member including a first extending portion , a second 
an interior and an exterior of the housing , and extending portion , and a plurality of third extending 

the first opening end of the first passage faces one of the portions , wherein 
plurality of second openings , and the first opening end 20 the first extending portion extends along the first face , 
of the second passage faces another opening among the the second extending portion is positioned away , in a 
plurality of second openings . direction that intersects the first face , from the first 

14. The electronic device according to claim 13 , wherein extending portion by a space , the second extending 
a second opening end of the first passage and a second portion extending along the first face , and the second 

opening end of the second passage are located at a 25 extending portion being thermally connected to the first 
second end portion of the heat dissipation member , the extending portion , 
second end portion being at a side opposite to the first the plurality of third extending portions respectively 
end portion in a direction along the first face , extend from the first extending portion , the plurality of a third opening is provided at the other wall among the third extending portions being positioned away from two walls of the housing , the third opening penetrating 30 each other , an interior and an exterior of the housing , and a first opening is provided in the first extending portion both the second opening end of the first passage and the a second opening is provided between end portions of the second opening end of the second passage face the third 
opening first extending portion and second extending portion , 

15. The electronic device according to claim [ 10 ] 11 , 35 a passage connects the first and second openings , 
comprising a housing that houses the board , the first elec at least one of the third extending portions is a wall 
tronic component , and the heat dissipation member , wherein extending in a direction from the second opening to the 

the housing includes two walls that are disposed away first opening in a plan view , 
from each other in a direction along the first face , in a plan view , a first number of the plurality of third 

a plurality of second openings [ that ] are provided through 40 extending portions are provided in a region where the 
one wall among the two walls of the housing , the first electronic component is located and are separated 
plurality of second openings penetrating an interior and from each other , and 
an exterior of the housing , a second number of the plurality of third extending 

a first opening end of a third passage among the plurality portions are provided in a region where the second 
of passages and a second opening end of the third 45 electronic component is located and are separated from 
passage are located at the first end portion of the heat each other . 
dissipation member in the direction along the first face , 20. The electronic device according to claim 1 , wherein 
and the plurality of air passages are curved . 

the first opening end of the third passage faces one of the 21. The electronic device according to claim 1 , wherein 
plurality of second openings , and the second opening 50 the housing includes two walls that are disposed away 
end of the third passage faces another opening among from each other in a direction along the first face , 
the plurality of second openings . a first opening end of a first passage among the plurality 

16. The electronic device according to claim [ 12 ] 1 , of passages and a first opening end of a second passage 
wherein among the plurality of passages are located at a first 

the housing includes two walls disposed away from each 55 end portion of the heat dissipation member in the 
other in a direction along the first face , and direction along the first face , 

one of the opening ends of the air passage faces one of the a plurality of third openings are provided through one 
two walls , and the other of the opening ends of the air wall among the two walls of the housing , the plurality 
passage faces the other wall among the two walls . of third openings penetrating an interior and an exte 

17. The electronic device according to claim 16 , com- 60 rior of the housing , and 
prising a third electronic component that is disposed on the the first opening end of the first passage faces one of the 
board , the third electronic component being disposed away plurality of third openings , and the first opening end of 
from the heat dissipation member , wherein the second passage faces another opening among the 

the third electronic component is positioned at a first plurality of third openings . 
direction side of the first electronic component , and 22. The electronic device according to claim 1 , wherein 

the air passage extends along a second direction that the housing includes two walls that are disposed away 
intersects the first direction . from each other in a direction along the first face , 

65 
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a plurality of third openings are provided through one 

wall among the two walls of the housing , the plurality 
of third openings penetrating an interior and an exte 
rior of the housing , 

a first opening end of a third passage among the plurality 5 
of passages and a second opening end of the third 
passage are located at the first end portion of the heat 
dissipation member in the direction along the first face , 
and 

the first opening end of the third passage faces one of the 10 
plurality of third openings , and the second opening end 
of the third passage faces another opening among the 
plurality of third openings . 

* 


