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(57) ABSTRACT 

The present invention is to provide a heat sink Withheat pipe, 
Which is limited in height, not so noisy, compact and highly 
e?icient in radiation, and can loWer the temperature inside a 
casing as a Whole more effectively even When it is used in an 
electronic appliance limited in height such as a personal com 
puter, a game machine or the like. 

A heat sink With centrifugal fan of the present invention, 
comprising: 

a cover of a given shape, Which has an air intake and an air 

outlet; 
a heat receiving block, Which is thermally connected to a 

heat generating body to be cooled; 
a heat conductive bottom, Which is thermally connected at 

one surface to the heat receiving block, and is engaged 
With the cover to form a space; 

a radiation ?n part, Which is thermally connected to the 
bottom, has a given shape having at least an air in?oW 
portion, and comprises a plurality of ?n parts housed in 
the space; 

a centrifugal fan, Which has a rotation axis positioned in a 
neighborhood of the air in?oW portion of the radiation 
?n part, takes in air from the air intake, generates an air 
?oW toWard gap portions formed between adjacent ?ns 
of the radiation ?n part, and generates an air ?oW along 
an inner Wall of the cover toWard the outlet; and 

heat transfer members, Which are arranged such that resis 
tance of the air ?oW generated toWard a side of the 
radiation ?n part becomes smaller, and are inserted 
through the plurality of ?n parts to transfer heat from the 
bottom. 
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HEAT SINK PROVIDED WITH 
CENTRIFUGAL FAN 

TECHNICAL FIELD 

[0001] The present invention relates to a heat sink With a 
centrifugal fan provided With a plurality of radiation ?ns and 
a centrifugal fan, and particularly to a heat sink With a cen 
trifugal fan that is compact and characterized by an increased 
amount of ventilation and highly e?icient heat radiation. 

BACKGROUND ART 

[0002] A high-performance heat sink having superior heat 
radiation ef?ciency is desired as quantity and density of heat 
generated by a CPU, a device or the like increase. Further, for 
an electronic appliance such as a personal computer or a game 
machine, a compact loW-noise heat sink having a limited 
height and highly e?icient heat radiation is desired. Conven 
tionally, a loW-cost heat sink made of extruded aluminum is 
used. A heat sink of extruded material can be produced easily 
since a heat receiving block and radiation ?ns are formed 
integrally With each other. HoWever, the pitch of radiation ?ns 
is limited by constraint in production. As a result it is di?icult 
to form radiation ?ns at a ?ne pitch. 
[0003] Further, it becomes di?icult for only a combination 
of a heat receiving block and radiation ?ns to cope With 
increase of generated heat quantity. Thus, noW, a heat sink 
combined With a heat pipe is used. Among such heat sinks, 
Widely used is a heat sink of the type that many radiation ?ns 
of a thin plate shape are inserted through a plurality of per 
pendicularly-arranged heat pipes attached at each pipe’s one 
end to a heat receiving block. By using heat pipes in this a Way 
of above mentioned, it is possible to increase a radiation area 
and ?n e?iciency, and to radiate a large quantity of generated 
heat. 
[0004] Inside a heat pipe, there is a space that becomes a 
?oW channel of Working ?uid. When the Working ?uid kept in 
the space moves or changes its phase by evaporation or con 
densation, heat is transferred. That is to say, the Working ?uid 
is evaporated by heat that is released from a part to be cooled 
Which is transferred by heat conduction through the material 
of the housing constituting the heat pipe on the heat absorbing 
side of the heat pipe, and the steam moves to the radiating side 
of the heat pipe. On the radiating side, the steam of the 
Working ?uid is cooled and returns to its liquid phase again. 
The Working liquid that has returned to the liquid phase 
moves (?oWs back) to the heat absorbing side again. Such 
phase change and movement of the Working ?uid causes heat 
transfer. 
[0005] Usually, in the case of a forced cooling system using 
a heat sink of the type that many radiation ?ns are inserted 
through a plurality of perpendicularly-arranged heat pipes 
connected to a heat receiving block, cooling is performed as 
folloWs. That is to say, a fan is attached to a side surface of the 
radiation ?ns, heat of a part to be cooled is transferred to the 
radiation ?ns through the heat pipes, and the cooling fan 
forcedly cools the radiation ?ns. 
[0006] Patent Document 1: Japanese Un-examined Patent 
Application Laid-Open No. l 1-351769 
[0007] Patent Document 2: Japanese Un-examined Patent 
Application Laid-Open No. 2001 -2 l 0767 

DISCLOSURE OF THE INVENTION 

Problem to be Solved By the Invention 

[0008] HoWever, in the above-described conventional heat 
sink provided With a cooling fan, the area of the front surface 
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of the ?ns is as much as the area of the axial ?oW fan, and thus 
the height of the fan tends to be higher. When such a heat sink 
is used in an electronic appliance, Whose height is limited, 
such as a personal computer, a game machine or the like, the 
heat sink becomes long horiZontally since its radiation ?ns 
should be short in height. This makes the radiation ?ns Wider. 
To cool such radiation ?ns, it is required to arrange many 
small-diameter fans, and thus the number of fans combined 
With the radiation ?ns becomes larger. At the same time, the 
noise becomes louder. Further, an exhaust opening of the 
electronic appliance becomes larger. This as Well as the need 
for ensuring a space for placing various terminals makes the 
casing of the electronic appliance larger. 
[0009] Further, as the performance of an electronic appli 
ance becomes higher, many heat generating devices are 
arranged inside the casing, it is necessary to reduce the tem 
perature inside the casing more e?iciently. 
[0010] Further, conventionally, the position of a heat trans 
fer member for ?xing a radiation ?n part consisting of a 
plurality of ?ns of a thinplate shape is determined by focusing 
only on the function of transferring heat to the radiation ?n 
part. As a result, there is a problem that an air ?oW coming 
from a centrifugal fan to the radiation ?n part strikes the heat 
transfer member, making the air ?oW turbulent and Worsening 
the radiation e?iciency. 
[0011] Thus, an object of the present invention is to provide 
a heat sink With centrifugal fan, Which is limited in height, not 
so noisy, compact and highly e?icient in radiation, and can 
loWer the temperature inside a casing as a Whole more effec 
tively even When it is used in an electronic appliance limited 
in height such as a personal computer, a game machine or the 
like. 

Means to Solve the Problem 

[0012] The inventor has kept researching, trying to solve 
the above-described conventional problems. As a result, the 
inventor has found that the amount of ventilation inside a 
casing is remarkably increased and the temperature in the 
casing can be loWered more ef?ciently by forming radiation 
?ns layered at given intervals to have an approximately semi 
circular shape corresponding to a centrifugal fan, and by 
generating an air ?oW, other than a ?oW of air moving through 
the radiation ?n, that rapidly ?oWs along the inner Wall of a 
cover toWard an outlet, in a space formed by a highly heat 
conductive bottom that is thermally connected With the cover 
and the radiation ?ns. 
[0013] That is to say, the centrifugal fan is positioned in the 
space in a state that one side of the centrifugal fan is opposed 
to the semicircular air in?oW portion of the radiation ?ns 
layered at the prescribed intervals and the other side of the 
centrifugal fan is directly opposed to the inner Wall of the 
cover. As a result, on the side opposed directly to the inner 
Wall of the cover, an air ?oW is generated by the centrifugal 
fan to folloW along the inner Wall of the cover and toWard the 
outlet. Further, high heat radiation e?iciency can be obtained 
since heat transfer members are arranged such that an air ?oW 
bloWn from the air in?oW portion of the radiation ?n part, 
?oWing through the radiation ?n part to emerge from a curve 
portion, does not impede the air ?oW that ?oWs along the 
inner Wall of the cover toWard the air outlet. 
[0014] The heat sink With centrifugal fan of the present 
invention has been made based on the above research results. 
[0015] A ?rst mode of the invention is a heat sink With 
centrifugal fan, comprising: 
[0016] a cover of a given shape, Which has an air intake and 
an air outlet; 
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[0017] a heat receiving block, Which is thermally connected 
to a heat generating body to be cooled; 
[0018] a heat conductive bottom, Which is thermally con 
nected at one surface to the heat receiving block, and is 
engaged With the cover to form a space; 

[0019] a radiation ?n part, Which is thermally connected to 
the bottom, has a given shape having at least an air in?oW 
portion, and comprises a plurality of ?n parts housed in the 
space; 
[0020] a centrifugal fan, Which has a rotation axis posi 
tioned in a neighborhood of the air in?oW portion of the 
radiation ?n part, takes in air from the air intake, generates an 
air ?oW toWard gap portions formed betWeen adjacent ?ns of 
the radiation ?n part, and generates an air ?oW along an inner 
Wall of the cover toWard the outlet; and 
[0021] heat transfer members, Which are arranged such that 
resistance of the air ?oW generated toWard a side of the 
radiation ?n part becomes smaller, and are inserted through 
the plurality of ?n parts to transfer heat from the bottom. 
[0022] A second mode of the invention is a heat sink With 
centrifugal fan, Wherein: the radiation ?n part has a plurality 
of ?n edge portions formed by a plurality of thin plate ?ns 
layered at prescribed intervals; the plurality of ?n edge por 
tions has the air in?oW portion of a semicircular shape 
opposed to at least the centrifugal fan, a curve portion con 
necting to the air in?oW portion and extending along the inner 
Wall of the cover, and an outlet portion opposed to the outlet. 
[0023] A third mode of the invention is a heat sink With 
centrifugal fan, Wherein: a part of an outer peripheral surface 
of the centrifugal fan is opposed to the air in?oW portion of the 
semicircular shape of the radiation ?n part, and a remaining 
part of the outer peripheral surface is arranged to oppose the 
inner Wall of the cover, so that the air ?oW along the inner Wall 
of the cover is generated from a prescribed position of the 
inner Wall of the cover as a start point toWard the outlet. 

[0024] A fourth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the cover has an in?ection part of a 
curve surface forming the inner Wall of the cover at a position 
corresponding to a boundary portion betWeen the air in?oW 
portion and the curve portion of the radiation ?n part; and the 
in?ection part causes the air ?oW along the inner Wall of the 
cover. 

[0025] A ?fth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the radiation ?n part has another ?n 
edge portion that is in direct contact With the inner Wall of the 
cover; and an end portion of the another ?n edge portion 
forms the start point. 
[0026] A sixth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the air outlet is in common With an 
outlet of the air passing through the radiation ?n part and an 
outlet of the air ?oWing along the inner Wall of the cover. 
[0027] A seventh mode of the invention is a heat sink With 
centrifugal fan, Wherein: the heat transfer members are 
arranged in a radial pattern starting from the centrifugal fan. 
[0028] An eighth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the heat transfer members are 
arranged such that an air ?oW bloWn from the air in?oW 
portion of the radiation ?n part, ?oWing through the radiation 
?n part, to emerge from the curve portion, does not impede the 
air ?oWing along the inner Wall toWard the air outlet. 
[0029] A ninth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the heat transfer members consist of 
heat pipes. 
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[0030] A tenth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the air outlet comprises an outlet for 
the air passing through the radiation ?n part and an outlet for 
the air ?oWing along the inner Wall of the cover, separately. 
[0031] An eleventh mode of the invention is a heat sink With 
centrifugal fan, Wherein: the heat receiving block is provided 
With at least one heat pipe. 
[0032] A tWelfth mode of the invention is a heat sink With 
centrifugal fan, Wherein: the air outlet is provided being 
directed toWard an outside of a casing. 
[0033] Another mode of the invention is a heat sink With 
centrifugal fan, Wherein: the outlet is provided at one place. 
[0034] Another mode of the invention is a heat sink With 
centrifugal fan, Wherein: the outlet is provided at a plurality of 
places. 
[0035] Another mode of the invention is a heat sink With 
centrifugal fan, Wherein: 
[0036] the heat sink With centrifugal fan comprises: 
[0037] a centrifugal fan for sending a sWirling air ?oW from 
a side of the centrifugal fan; 
[0038] a radiation ?n assembly that is positioned on the side 
of the centrifugal fan and used for cooling by the sWirling air 
?oW sent from the centrifugal fan; 
[0039] a heat receiving block that is ?xed to the radiation ?n 
assembly, and transfers heat from a heat generating body to be 
cooled to the radiation ?n assembly; and a case member that 
supports the centrifugal fan, the radiation ?n assembly and 
the heat receiving block, and forms an air ?oW space; 
[0040] the case member comprises: 
[0041] ?rst and second plate members for forming the air 
?oW space by positioning the radiation ?n assembly betWeen 
the ?rst and second plate members; and 
[0042] a side member that covers a part of a side of a space 
betWeen the ?rst and second plate members, and cooperates 
With the ?rst and second plate member to form the air ?oW 
space; 
[0043] the radiation ?n assembly comprises: 
[0044] a plurality of radiation ?ns layered at intervals; and 
[0045] a group of heat transfer members that are inserted 
through the layered radiation ?ns and transfers heat to the 
radiation ?ns; 
[0046] the group of heat transfer members includes a plu 
rality of ?at heat transfer members each having a cross section 
of a ?at shape, and the plurality of ?at heat transfer members 
are arranged to be distributed to a plurality of places of the 
radiation ?ns; and 
[0047] the ?at heat transfer members are distributed such 
that all or less ?at heat transfer members are arranged in such 
a Way that a longitudinal direction of the cross section of the 
?at shape is inclined With respect to a radius passing the cross 
section of the ?at shape from a center of rotation of the 
centrifugal fan toWard a same rotation direction as a rotation 
direction of the sWirling air How, to make an acute angle With 
the radius. 
[0048] And, another mode of the invention is a radiation ?n 
assembly, Which receives, in a side of the assembly, a sWirling 
air ?oW sent from a centrifugal fan, and performs cooling by 
the air ?oW, Wherein: 
[0049] the radiation ?n assembly comprises: 
[0050] a plurality of radiation ?ns layered at intervals; and 
[0051] a group of heat transfer members that are inserted 
through the layered radiation ?ns and transfers heat to the 
radiation ?ns; 
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[0052] the group of the heat transfer members includes a 
plurality of ?at heat transfer members each having a cross 
section of a ?at shape, and the plurality of ?at heat transfer 
members are arranged to be distributed to a plurality of places 
of the radiation ?ns; and 
[0053] the ?at heat transfer members are distributed such 
that a plurality of heat transfer members are arranged in such 
a Way that a longitudinal direction of the cross section of the 
?at shape is inclined With respect to a radius passing the cross 
section of the ?at shape from a center of rotation of the 
centrifugal fan toWard a same rotation direction as a rotation 
direction of the sWirling air How, to make an acute angle With 
the radius. 

EFFECT OF INVENTION 

[0054] According to the heat sink With centrifugal fan, the 
centrifugal fan is positioned in a space in a state that one side 
of the centrifugal fan is opposed to the semicircular air in?oW 
portion of a plurality of thin plate ?ns layered at the pre 
scribed intervals and the other side of the centrifugal fan is 
directly opposed to the inner Wall surface of the cover. As a 
result, air ?oWs through the layered thin plate ?ns toWard the 
outlet, While, on the side opposed directly to the inner Wall 
surface of the cover, the centrifugal fan generates an air ?oW 
that ?oWs along the inner Wall of the cover toWard the outlet. 
When the air How is an accelerated How, it is more effective. 
[0055] Thus, on the one hand, heat transferred from a heat 
generating device to the heat receiving block is transferred to 
a plurality of thin plate ?ns layered at the prescribed intervals. 
Then, the heat is discharged to the outside of the casing by air 
that is generated by the centrifugal fan and ?oWs toWard the 
outlet. On the other hand, on the side opposed directly to the 
inner Wall surface of the cover, the centrifugal fan generates 
an air ?oW that is accelerated along the inner Wall of the cover 
toWard the outlet. As a result, air in the casing is taken in by the 
centrifugal fan, and then the air ?oW generated along the inner 
Wall of the cover discharges the taken-in air to the outside of 
the casing through the outlet. Thus, since air is directly dis 
charged to the outside of the casing, favorably by an acceler 
ated How, the amount of ventilation is increased, and increase 
of the temperature of the air inside the casing as a Whole 
oWing to heating by a heat generating body can be suppressed. 
[0056] Further, the radiation e?iciency is large, since the 
heat transfer members are arranged such that the air ?oW 
bloWn from the air in?oW portion of the radiation ?n part, 
?oWing through the radiation ?n part to emerge from the 
curve portion does not impede the air ?oW that ?oWs along the 
inner Wall of the cover toWard the air outlet. 
[0057] Further, a group of the heat transfer members, Which 
are inserted through the layered radiation ?ns and transfers 
heat to the radiation ?ns, includes a plurality of heat transfer 
members each having a cross section of a ?at shape, and these 
heat transfer members having the cross section of the ?at 
shape are arranged to be distributed to a plurality of places of 
the radiation ?ns. As a result, heat tends to be uniformly 
transferred to the radiation ?ns. Further, the heat transfer 
members having the ?at cross section are distributed such that 
a plurality of heat transfer members are arranged in such a 
Way that a longitudinal direction of the cross section of the ?at 
shape is inclined With respect to a radius passing the cross 
section of the ?at shape from a center of rotation of the 
centrifugal fan toWard the same rotation direction as a rota 
tion direction of the sWirling air How, to make an acute angle 
With the radius. As a result, an area of a heat transfer members 
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that the sWirling air ?oW from the centrifugal fan abuts against 
becomes smaller. Thus, as a Whole, the sWirling air ?oW 
smoothly ?oWs betWeen the radiation ?ns, and the cooling 
ef?ciency can be improved. 

BRIEF DESCRIPTION OF DRAWINGS 

[0058] FIG. 1 is a perspective vieW shoWing one mode of 
the heat sink With centrifugal fan of the present invention in a 
state seen from the front side; 
[0059] FIG. 2 is a perspective vieW shoWing the heat sink 
With centrifugal fan of FIG. 1 in a state seen from the back 

side; 
[0060] FIG. 3 is an exploded vieW explaining the heat sink 
With centrifugal fan, FIG. 3(a) shoWing a cover, FIG. 3(b) a 
highly heat conductive bottom provided With thin plate ?ns 
layered at prescribed intervals, and FIG. 3(c) the centrifugal 
fan; 
[0061] FIG. 4 is a vieW explaining an air How in the heat 
sink With centrifugal fan according to the present invention; 
[0062] FIG. 5 is a vieW explaining an air How in the heat 
sink With centrifugal fan according to the present invention; 
[0063] FIG. 6 is a vieW explaining an air How in the heat 
sink With centrifugal fan according to the present invention; 
[0064] FIG. 7 is a partially cutaWay perspective vieW shoW 
ing another mode of the heat sink With centrifugal fan of the 
present invention; 
[0065] FIG. 8 is a perspective vieW shoWing another mode 
of the heat sink With centrifugal fan; 
[0066] FIG. 9 is a cross section of FIG. 8; 
[0067] FIG. 10 is a sectional vieW shoWing schematically a 
coupling portion betWeen a ?rst plate member and a third 
plate member; 
[0068] FIG. 11 is a perspective vieW shoWing a state that the 
?rst plate member and the third plate member are coupled, 
each being mounted With a radiation ?n assembly; 
[0069] FIG. 12 is a perspective vieW shoWing the ?rst plate 
member mounted With the radiation ?n assembly in a state 
before the coupling With the third plate member; 
[0070] FIG. 13 is a perspective vieW shoWing the third plate 
member mounted With the radiation ?n assembly in a state 
before the coupling With the ?rst plate member; 
[0071] FIG. 14 is a perspective vieW shoWing a state that the 
?rst plate member and the third plate member are coupled, 
each being mounted With its radiation ?n assembly; 
[0072] FIG. 15 is a perspective vieW shoWing a state that the 
?rst plate member and the third plate member, each mounted 
With its radiation ?n assembly, are coupled, and further a 
second plate member is mounted; 
[0073] FIG. 16 is a sectional vieW shoWing partly a state 
that ?at heat transfer member are inserted through a radiation 
?n assembly; 
[0074] FIG. 17 is a perspective vieW shoWing a state that the 
heat sink With centrifugal fan of the second embodiment of 
the present invention is mounted on a board assembly; 
[0075] FIG. 18 is a perspective vieW shoWing a state before 
the heat sink With centrifugal fan of the second embodiment 
is ?xed to the board assembly; 
[0076] FIG. 19 is a schematic sectional vieW shoWing struc 
ture of pressing an IC chip to be contacted With a heat receiv 
ing block; 
[0077] FIG. 20 is an explanatory vieW shoWing distribution 
of heat transfer members in the heat sink With centrifugal fan 
of the second embodiment of the present invention; and 
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[0078] FIG. 21 is an explanatory vieW showing a mecha 
nism for absorbing a difference in height between radiation 
?n assemblies. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0079] The heat sink With centrifugal fan of the present 
invention Will be described referring to the draWings. First, 
referring to FIG. 1 through FIG. 6, a ?rst embodiment Will be 
described. Then, referring to FIG. 7 through FIG. 21, a second 
embodiment Will be described. 
[0080] One mode of the present invention is a heat sink With 
centrifugal fan, comprising: 
[0081] a cover of a given shape, Which has an air intake and 
an air outlet; 
[0082] a heat receiving block, Which is thermally connected 
to a heat generating body to be cooled; 
[0083] a heat conductive bottom, Which is thermally con 
nected at one surface to the heat receiving block, and is 
engaged With the cover to form a space; 
[0084] a radiation ?n part, Which is thermally connected to 
the bottom, has a given shape having at least a circumferential 
air in?oW portion, and comprises a plurality of thin plate ?ns 
layered at prescribed intervals and housed in the space; 
[0085] a centrifugal fan, Which is positioned in the space 
such that the centrifugal fan is opposed to the air in?oW 
portion of the radiation ?n part and a rotation axis of the 
centrifugal fan becomes approximately perpendicular to the 
thin plate ?ns, takes in air from the doWnWard and/ or upWard 
direction With respect to the radiation ?n part, discharges a 
part of the air toWard the side of the radiation ?n part, and 
generates an air ?oW along an inner Wall of the cover toWard 
the air outlet; and 
[0086] heat transfer members, Which are arranged such that 
resistance of the air ?oW generated toWard a side of the 
radiation ?n part becomes smaller, and are inserted through 
the plurality of ?n parts to transfer heat from the bottom. 
[0087] FIG. 1 is a perspective vieW shoWing one mode of 
the heat sink With centrifugal fan of the present invention in a 
state seen from the front side. And, FIG. 2 is a perspective 
vieW shoWing the heat sink With centrifugal fan of FIG. 1 in a 
state seen from the back side. 

[0088] As shoWn in FIG. 1, the heat sink With centrifugal 
fan 1 comprises: a cover 2 of a given shape having an air 
intake to a centrifugal fan and an outlet for air passing the 
inside of the heat sink; and a heat conductive bottom 3 that is 
engaged With the cover 2 to form a space, one surface of the 
bottom 3 being thermally connected With a heat receiving 
block. A centrifugal fan 4 is ?tted in the air intake. Thin plate 
?ns 5 that are placed in the space and layered at prescribed 
intervals can be seen in a part of the air outlet. Further, heat 
transfer members 23, Which are inserted through the plurality 
of thin plate ?ns for transferring heat of a heat generating 
body from the bottom to the plurality of thin plate ?ns, are 
partly exposed in the surface of the cover 2. 
[0089] As shoWn in FIG. 2, the back side of the heat con 
ductive bottom 3 is thermally connected With the heat receiv 
ing block 6, Which in turn thermally connected With the heat 
generating body that requires cooling. In the case Where the 
heat generating body is placed apart from the heat sink, heat 
of the heat generating body is transferred to the heat receiving 
block 6 through heat pipes 7, for example. As shoWn in FIG. 
2, another air intake to the centrifugal fan may be provided so 
that air is taken in from the back of the heat sink. Although the 
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heat pipes shoWn are round heat pipes, plate-shaped heat 
pipes may be used. The number of heat pipes is not limited to 
tWo. 

[0090] As shoWn in FIGS. 1 and 2, the air outlet for air 
passing the inside of the heat sink has a space in Which the 
plurality of thin plate ?ns layered at the prescribed intervals 
are not positioned. As described in detail later, an air ?oW, 
Which is accelerated by the centrifugal fan along an inner Wall 
of the cover of the given shape toWard the outlet, passes 
through this space and is exhausted directly to the outside of 
the casing. 
[0091] FIG. 3 is an exploded vieW for explaining the heat 
sink With centrifugal fan according to the present invention in 
an disassembled state. FIG. 3(a) shoWs the cover. FIG. 3(b) 
shoWs the heat conductive bottom provided With the thin plate 
?ns layered at the prescribed intervals. And, FIG. 3(c) shoWs 
the centrifugal fan. 
[0092] As shoWn in FIG. 3(a), the cover 2 is made of, for 
example, resin or the like, and enclosed by a Wall except for 
the air outlet 11. Above the air intake 10, the cover has an 
in?ection part 1 6 at Which the curved surface forming the Wall 
of the cover 2 is turned. In the surface of the cover 2, holes are 
formed for receiving heads of the heat transfer members 23. 
The heat transfer members 23 are arranged so as to reduce 
resistance to the air ?oW generated by the centrifugal fan 
toWard the side of a radiation ?n part. 
[0093] As shoWn in FIG. 3(b), the heat conductive bottom 3 
has a shape that generally corresponds to the cover. That is to 
say, the bottom 3 has: a doughnut-shaped portion 3-1 for 
receiving the centrifugal fan placed to be opposed to a semi 
circular air in?oW portion of the plurality of thin plate ?ns 
layered at the prescribed intervals; and a portion 3-2 on Which 
the thin plate ?ns layered at the prescribed intervals are placed 
to be thermally connected With that portion 3-2. The heat 
conductive bottom 3 has an in?ection part 17 corresponding 
to the in?ection part 16 at Which the curved surface forming 
the Wall of the cover 2 is turned. The heat transfer members 
23, Which are inserted through the thin plate ?ns layered at the 
prescribed intervals and transfer heat from the bottom to the 
thin plate ?ns, are arranged in a radial pattern centering 
around the centrifugal fan. Further, favorably the heat transfer 
members 23 are arranged such that a ?oW of air that is bloWn 
from the air in?oW portion of the radiation ?n part, ?oWs 
inside the radiation ?n part to emerge from a curve portion 13, 
does not impede the air ?oW that ?oWs along the inner Wall of 
the cover toWard the air outlet. Further, the heat transfer 
members may consist of heat pipes. In that case also, the heat 
transfer members are arranged not to impede the above-de 
scribed air ?oW. 
[0094] As shoWn in FIG. 3(c), the centrifugal fan comprises 
a plurality of fans (impellers) 4-1 and a peripheral portion 4-2 
that is attached to the air intake of the cover. For example, the 
fans 4-1 are inserted into the space from the outside of the 
cover and placed at the above-mentioned doughnut-shaped 
portion. Then, protrusions provided in the peripheral portion 
4-2 are ?xed to the periphery of the air intake of the cover. 

[0095] Further, as shoWn in FIG. 3(b), the radiation ?n part 
5 has a plurality of ?n edge portions formed by the plurality of 
thin plate ?ns layered at the prescribed intervals. That is to 
say, the plurality of ?n edge portions comprises: the circum 
ferential (for example, semicircular) air in?oW portion 12 
opposed at least to the centrifugal fan; the curve portion 13 
that connects With the air in?oW portion and extends along the 
inner Wall of the cover; and an outlet portion 14 opposed to the 














