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An electronic equipment includes a ?rst casing on Which are 
mounted a keyboard and a Wiring board and a second casing 
Which is rotatably mounted on the ?rst casing by means of 
a hinge. The cooling structure of the electronic equipment 
includes one or more elements that is the subject of cooling 
arranged Within the ?rst casing, a ?rst heat-discharging 
member thermally connected With this element and the ?rst 
casing, a second heat-discharging member that is arranged in 
the interior of the second casing, and connection means for 
thermally connecting the ?rst heat-discharging element and 
the second heat-discharging element. 
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FIG. 2 

FIG. 3 
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ELECTRONIC EQUIPMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an electronic 
equipment including a ?rst casing provided With a circuit 
board on Which is mounted a heat-emitting element and a 
heat-discharging sheet that discharges heat from this ele 
ment, and a second casing accommodating a display device 
and that is rotatably mounted on the ?rst casing, and more 
particularly relates to an electronic equipment provided With 
a cooling structure. 

[0003] 2. Description of the Related Art 

[0004] As disclosed in Japanese Patent Unexamined Pub 
lication No. 7-142886 and Japanese Patent Unexamined 
Publication No. 8-162576, in examples of the related art in 
the above technical ?eld, heat is transported from a ?rst 
casing mounting a heat-emitting element to a second casing 
accommodating a display device etc. and is discharged from 
the Walls of the second casing. 

[0005] In Japanese Patent Unexamined Publication No. 
7-142886 (Prior art 1), a heat-discharging member mounted 
on a heat-emitting element accommodated in a casing, and 
a heat-discharging member provided in a second casing that 
accommodates a display device etc. are connected by a 
?exible tube and the heat-emitting element is cooled by 
driving cooling liquid betWeen the respective heat-discharg 
ing members. 

[0006] On the other hand Japanese Patent Unexamined 
Publication No. 8-162576 (Prior art 2) discloses a technique 
in Which a hinge that connects a ?rst casing mounting a 
heat-emitting element and a second casing accommodating 
a display device etc. is formed of material having high 
thermal conductivity and a heat-discharging member 
mounted on a heat-emitting element and a heat-discharging 
member provided in the second casing and the hinge are 
thermally connected by means of a high conductivity mem 
ber, thereby alloWing heat transfer to be performed to the 
second casing so as to increase the area from Which the heat 
from the heat-emitting elements can be discharged. 

[0007] Currently, in electronic equipments such as por 
table personal computers, With increased heat emission of 
the elements due to upgrading of performance, together With 
advances in reduction in casing thickness and Weight and 
since these electronic equipments are usually battery-driven, 
it has become necessary to achieve reductions in poWer 
consumption of the equipment as a Whole. 

[0008] In Prior art 1, motive poWer is required in order to 
drive the liquid. The problem Was therefore not considered 
that this Would lead to increased poWer consumption for the 
liquid drive and increased Weight for the liquid drive device, 
Which result in disadvantages from the point of vieW of 
portability. In contrast, prior art 2 Was applicable only to a 
speci?c heat-emitting element, and if a plurality of heat 
emitting elements Were to be cooled, a heat path to the hinge 
had to be provided in respect of each heat-emitting element. 
Furthermore, in order to decrease the thermal resistance 
from the heat-emitting element to the hinge, it Was necessary 
to arrange the heat-emitting element and hinge adjacent each 
other. That is, it Was not taken into consideration that an 
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obstacle to obtaining higher performance of the system as a 
Whole Was presented by the restrictions in layout on the 
Wiring board of the heat-emitting element due to consider 
ations regarding space for the heat path and distance to the 
hinge, in order to suppress temperature rise of all the 
heat-emitting elements and also to suppress temperature rise 
of casing surfaces such as the keyboard. 

[0009] Also, in the case of electronic equipments for 
Which portable use is a presupposition, it is necessary not 
only that the temperature of the keyboard mounted on the 
casing should be in a suitable range, but also that of device 
surfaces of the casing that come into frequent direct contact 
With the user (for example When the equipment is used 
resting on the knees or legs etc.). HoWever, the problem Was 
not considered that, With increase in the amount of heat 
resulting from upgraded performance of the elements, rise in 
temperature occurs of the casing in the vicinity of the 
location Where the elements are mounted, the keyboard 
mounted on the casing and/or the back surface of the display 
device Whereby heat is transmitted as in the case of prior art 
2, giving rise to discomfort of the user. In other Words, it Was 
not taken into consideration appropriate distribution of the 
heat generated to the equipment is needed When the amount 
of heat generated Within the casing increased, in order to 
guarantee performance by cooling the elements and to keep 
the temperature of the casing and/or keyboard in a range 
comfortable for the user during operation. 

[0010] Furthermore, due to reasons of cost of components 
and improvement of performance in the case of maintenance 
or repair etc., in such portable electronic equipment, the 
system speci?cation may be altered and, accompanying this, 
the layout of the elements and/or equipment Within the 
casing is often altered; When this is done, the problem arises 
that large alterations have to be made to the cooling struc 
ture, so that production cost is raised and furthermore 
improved performance is prevented if a suf?cient cooling 
performance cannot be ensured. In particular, consideration 
Was not given to the problem that, in the case of a liquid 
crystal device typically employed in a display device 
mounted on a second casing, there are restrictions on the 
temperature of the device in order to ensure proper display 
performance, so that proper display performance cannot be 
achieved unless the amount of heat transmitted to the second 
casing is regulated such that, in coping With alterations and 
performance upgrades of the system speci?cation, the upper 
limit of the display temperature is not exceeded. 

SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to provide an 
electronic equipment having a cooling structure suited to 
small-thickness light-Weight casings Whereby rise in tem 
perature of the surface of the casing accommodating a 
heat-emitting element and a keyboard etc. can be suppressed 
and the temperature of the heat-emitting element can be 
cooled to a predetermined temperature, With no discomfort 
to the operator, irrespective of the layout on the Wiring board 
of the heat-emitting element and/or the layout of equipment 
items Within the casing. 

[0012] A further object of the present invention is to 
provide an electronic equipment having a cooling structure 
capable of maintaining the casing and keyboard at a tem 
perature at Which there is no discomfort to the operator 
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Whilst the heat-emitting element is maintained below a 
predetermined temperature and the amount of heat generated 
from the heat-emitting element and/or device Within the 
casing is suitably dispersed in the entire equipment. 

[0013] Yet a further object is to provide an electronic 
equipment having a cooling structure Whereby the amount of 
heat emitted from the casing can be regulated to cope With 
changes in the layout of heat-emitting elements and/or 
equipment Within the casing. 

[0014] In order to solve the above problems, an electronic 
equipment according to the present application comprises a 
?rst casing on Which are mounted a keyboard and a Wiring 
board, and a second casing accommodating a display device 
and rotatably mounted on the ?rst casing by means of a 
hinge, and further comprises a ?rst heat-discharging mem 
ber thermally connected With one or more elements that are 
the subject of cooling arranged Within the ?rst casing and the 
surface of the ?rst casing, a second heat-discharging mem 
ber arranged Within the second casing, and means for 
connection that thermally connects the ?rst and the second 
heat-discharging members. Further, there is provided a con 
struction comprising a ?exible thermally conductive mem 
ber provided betWeen the element that is the subject of 
cooling and the ?rst heat-discharging member. Also, there is 
provided a construction comprising a heat-discharging 
member arranged betWeen a plurality of or a single said 
elements that are the subject of cooling and the keyboard and 
thermally contacting the elements that are the subject of 
cooling and the keyboard. 

[0015] Also, a construction may be provided in Which an 
electronic equipment comprises a ?rst casing on Which are 
mounted a keyboard and a Wiring board, and a second casing 
accommodating a display device and rotatably mounted on 
said ?rst casing by means of a hinge, and further comprising 
a thermally conductive member thermally connected With 
one or more elements that are the subject of cooling arranged 
Within the ?rst casing and the surface of said ?rst casing, and 
connection means for thermally connecting the ?rst casing 
and second casing. 

[0016] Further, the connection means may comprise a 
thermally conductive member connected by contacting the 
?rst heat-discharging member and the second heat-discharg 
ing member and further comprise a thermally conductive 
member comprising one or other of a thermally conductive 
member connected to the ?rst heat-discharging member and 
a thermally conductive member connected to the second 
heat-discharging member and connected in contact With 
these thermally conductive members or heat-discharging 
member. 

[0017] Furthermore the siZe of the region of contact of the 
means for contact may be adjustable. 

[0018] The ?rst heat-discharging member receives the 
heat of a plurality of heat-emitting elements on the Wiring 
board and part of this is discharged from the surface of the 
?rst casing through a heat-discharging path provided by 
thermal connection betWeen the ?rst heat-discharging mem 
ber and the surface of the casing to the atmosphere. The rest 
of the heat is thermally conducted to the second heat 
discharging member through the connection of the ?rst 
heat-discharging member and second heat-discharging 
member and is discharged to the atmosphere from the 

May 2, 2002 

surface of the second casing. At this time, the ?rst heat 
discharging member receives the heat of the plurality of 
elements concurrently, so the heat of the plurality of ele 
ments that are thermally connected to the ?rst heat-discharg 
ing member is discharged from the surface of the ?rst casing 
and the surface of the second casing irrespective of their 
layout on the Wiring board. Alayout of the elements such as 
to achieve high performance of the system can therefore be 
achieved Without loWering the cooling performance of the 
heat-emitting elements on the Wiring board and large-scale 
alterations to the cooling structure are not necessary even if 
the heat-emitting elements and/or Wiring board are altered 
due to alteration of the speci?cation of the system. 

[0019] Also, the heat generated from heat-emitting ele 
ments and/or device Within the ?rst casing is discharged to 
the outside from the ?rst heat-discharging member by being 
transmitted to the ?rst casing or the keyboard. Concurrently, 
it is discharged to the outside from the second casing, Which 
is thermally connected to this ?rst heat-discharging member. 
That is, since the heat generated in the interior of the casing 
is distributed to all the surfaces before being discharged to 
the outside, the casing Where it is touched by persons is 
appropriately cooled at the same time as cooling of the 
elements, Without either local rise in temperature of the 
surface of the casing or rise in temperature to the point of 
causing discomfort to the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a perspective cross-sectional vieW of an 
electronic equipment according to an embodiment of the 
present invention; 

[0021] FIG. 2 is a rear perspective vieW of the electronic 
equipment shoWn in FIG. 1; 

[0022] FIG. 3 is a transverse cross-sectional vieW taken 
along the line III-III of FIG. 1; 

[0023] FIG. 4 is a diagram of the thermal resistance circuit 
of the electronic equipment shoWn in FIG. 1; 

[0024] FIG. 5 is a cross-sectional perspective vieW of 
another embodiment of an electronic equipment according 
to the present invention; 

[0025] FIG. 6 is a cross-sectional perspective vieW of 
connection means of a heat-discharging member in the 
electronic equipment shoWn in FIG. 5; 

[0026] FIG. 7 is a perspective cross-sectional vieW of 
connection means of another heat-discharging member in an 
electronic equipment according to the present invention; 

[0027] FIG. 8 is a perspective cross-sectional vieW of 
connection means of yet another heat-discharging member 
of an electronic equipment according to the present inven 
tion; 
[0028] FIG. 9 is a perspective vieW of connection means 
of another heat-discharging member of an electronic equip 
ment according to the present invention; 

[0029] FIG. 10 is a perspective vieW of connection means 
of yet another heat-discharging member of an electronic 
equipment according to the present invention; 

[0030] FIG. 11 is a cross-sectional perspective vieW of 
connection means of another heat-discharging member of an 
electronic equipment according to the present invention; and 
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[0031] FIG. 12 is a perspective cross-sectional vieW of 
connection means of yet another heat-discharging member 
of an electronic equipment according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] Embodiments of the present invention are 
described beloW With reference to the draWings. 

[0033] A ?rst embodiment of the present invention is 
illustrated in FIGS. 1 to 3 and a thermal resistance circuit 
diagram of this embodiment is illustrated in FIG. 4. FIG. 1 
is an internal perspective vieW of a thin electronic equipment 
typi?ed by a portable personal computer. FIG. 2 is a rear 
perspective vieW of the embodiment of an electronic equip 
ment shoWn in FIG. 1; FIG. 3 is a transverse cross-sectional 
vieW shoWing the interior of the embodiment of an elec 
tronic equipment shoWn in FIG. 1; and FIG. 4 is a sche 
matic diagram shoWing a thermal resistance circuit of the 
electronic equipment shoWn in FIG. 1. 

[0034] The electronic equipment of this embodiment com 
prises a sub-Wiring board 2 on Which are mounted a plurality 
of elements including an element 1 that emits a particularly 
large amount of heat, such as a CPU (Central Processing 
Unit) (hereinbeloW referred to as a CPU), a main circuit 
board 3 on Which are mounted a sub-Wiring board 2 and a 
plurality of elements, a keyboard 4, a ?rst casing 6 accom 
modating a storage device 5 etc., and a second casing 8 
accommodating a display device 7. First casing 6 and second 
casing 8 are mounted in mutually rotatable manner by means 
of hinges 9 at the tWo respective edges of the casings (only 
one edge shoWn in FIG. 1) 91 and 92. Above CPU 1 there 
is arranged a ?rst heat-discharging member 10 thermally 
connected to CPU 1, and Within second casing 8, a second 
heat-discharging member 11 is arranged betWeen display 
device 7 and the casing Wall of second casing 8. 

[0035] First heat-discharging element 10 is a sheet-shaped 
member of high thermal conductivity such as aluminium or 
copper, and has a cylindrically-shaped section 12 at its end. 
The cylindrically-shaped section 12 is formed by the method 
of metallically joining a cylindrical member to a sheet 
shaped member, the method of rounding the end of a 
sheet-shaped member into a cylindrical shape, a die-cast 
forming method etc. The second heat-discharging member 
11 is also a sheet-shaped member of high thermal conduc 
tivity such as aluminium or copper, and has a cylindrical 
pillar 13 at its end. The cylindrical pillar 13 is formed by a 
method such as metallically joining a cylindrical member to 
a sheet-shaped member, a method of die-cast forming or the 
like. The ?rst heat-discharging member 10 and second 
heat-discharging member 11 are connected by ?tting cylin 
drical section 12 and cylindrical pillar 13 together, cylindri 
cal pillar 13 reaching the end (in FIG. 1 the left end) of 
cylindrical section 12 of ?rst heat-discharging member 10. 
The cylindrical pillar 13 is mounted coaxially With the 
rotating shaft of hinge 9. The junction of the cylindrical 
section 12 and the cylindrical pillar 13 is accommodated in 
?rst casing 6 and the junction of second heat-discharging 
member 11 and cylindrical pillar 13 is accommodated in 
second casing 8. 

[0036] This structure is also shoWn in FIG. 2 by a rear 
perspective vieW in the case in Which the display section is 
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closed. Since the joint of second heat-discharging member 
11 With cylindrical pillar 13 and cylindrically-shaped section 
12 provided on ?rst heat-discharging member 10 are ?tted 
together at different locations on cylindrical pillar 13, irre 
spective of the angle of ?rst casing 6 and second casing 8, 
a casing can be formed Without ?rst and second heat 
discharging members (13 and 12) that reach high tempera 
ture (about 70° C.) due to the heat of the CPU being exposed 
to the outside. Also, the external appearance is not spoilt. 

[0037] Furthermore, although not shoWn in FIG. 1, in the 
hinge at the other end (left end in FIG. 1), a signal lead 
electrically connecting display device 7 and main circuit 
board 3 is passed through from ?rst casing 6 to second 
casing 8. 

[0038] Next, the heat-discharging structure of this 
embodiment Will be further described using FIG. 3. 

[0039] FIG. 3 is a transverse cross-sectional vieW taken 
along the line III-III of FIG. 1 shoWing the interior of this 
embodiment. A heat-discharging sheet 14 constituted of 
heat-discharging member is provided at the bottom surface 
of ?rst casing 6. The amount of heat discharged and the 
amount of heat conducted by heat-discharging sheet 14 
depend greatly on its area, so, if necessary, it is of practically 
the same area as the bottom surface of the casing and is 
arranged as far as the rear face of the casing. In particular, 
by making the area large, the degrees of freedom of layout 
of elements on the circuit board can be increased. Further 
more, if the casing 6 is made of metal such as Mg metal, a 
Wall surface itself of the casing may be commonly used as 
provides a function of the heat-discharging plate 14. CPU 1 
is installed on sub-Wiring board 2 and an expansion metal 
sheet 16 is mounted on the other side of a ?exible heat 
conducting member (consisting of for example a ?ller such 
as aluminium oxide mixed With Si rubber). Sub-Wiring 
board 2 is mounted on main circuit board 3 by means of a 
connector 17. Expansion metal sheet 16 is then thermally 
connected by contacting heat-discharging block 18 Which is 
arranged on heat-discharging sheet 14, by means of ?exible 
heat-conducting member 19, passing through main circuit 
board 3. Heat-discharging member 10 is arranged on the rear 
face of sub-circuit board 2 on Which is mounted CPU 1, 
directly beloW keyboard 4, With a ?exible thermally con 
ducting member 20 arranged therebetWeen. Heat-discharg 
ing member 10 and the base section of the keyboard (it is 
desirable that this should be of metal of high thermal 
conductivity) are in contact or thermally connected through 
a ?exible heat conducting member (not shoWn) or the like. 
Heat-discharging member 10 could be the base section itself 
of the keyboard. 

[0040] It is desirable that heat-discharging member 10 
should be of an area as Wide as possible from the heat 
emitting elements in order that this can be arranged so as to 
cover a plurality of heat-emitting elements such as heat 
emitting elements 2-a, 2-b on the sub-circuit board 2 and 
heat-emitting element 3-a on the main circuit board 3. 
Furthermore, heat-discharging member 10 has a cylindrical 
section 12 at its end. Furthermore, also Within second casing 
8 that accommodates the display device 7, the second 
heat-discharging member 11 having the cylindrical pillar 13 
at its end is arranged at the back surface Within the casing. 
A gap (air insulation layer) is formed betWeen the heat 
discharging member 11 and the display device 7 so that the 
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heat-discharging member 11 does not heat up the display 
device 7. Furthermore, if the casing 8 is made of metal such 
as a Mg alloy, the Wall surface itself of the casing may be 
commonly used as provides a function of the second heat 
discharging member 11. The cylindrical section 12 of the 
heat-discharging member 10 and the cylindrical pillar 13 of 
heat-discharging member 11 are connected by insertion 
?tting, so that the second casing 8 is rotatable With respect 
to ?rst casing 6 about the cylindrical pillar 13 as centre (on 
the same straight line as the hinge shaft that connects the ?rst 
casing 6 and the second casing 8). The heat discharging 
ability of the connecting section (cylindrical section 12) of 
heat-discharging member 10 and heat-discharging member 
11 can of course be improved by making it integral With the 
heat-discharging members, but, in order to improve ease of 
assembly, it is demountably mounted by a method such as a 
stop screW. 

[0041] The heat-discharging effect of expansion metal 
sheet 16, heat-discharging sheet 14, and heat-discharging 
members 10 and 11 is improved by dispersion of heat in the 
direction of the surface. The heat that is generated by CPU 
1 is distributed into heat that is discharged to the atmosphere 
through ?exible thermally conducting member 15, expan 
sion metal sheet 16, ?exible thermally conducting member 
19, heat-discharging block 18, and heat-discharging sheet 14 
from the bottom surface of casing 6, and the heat that is 
discharged through sub-circuit board 2, ?exible thermally 
conducting member 20, and heat-discharging member 10. 
Furthermore, heat-discharging member 10 is thermally con 
nected With a plurality of heat-emitting elements such as 
heat-emitting elements 2-a, 2-b on sub-circuit board 2 and 
heat-emitting element 3-a on main circuit board 3. Heat from 
the plurality of heat-emitting elements such as heat-emitting 
elements 2-a, 2-b on sub-circuit board 2 and heat-emitting 
element 3-a of main circuit board 3 is transmitted to heat 
discharging member 10 directly by thermal conduction in 
the air or by radiation, or indirectly by thermal conduction 
into the circuit board. Of the heat that is transmitted to 
heat-discharging member 10, some is discharged to the 
atmosphere through keyboard 4 While the rest is thermally 
conducted to heat-discharging member 11 from the inser 
tion-?tting sections (12 and 13) of heat-discharging member 
10 and heat-discharging member 11 and is discharged to the 
atmosphere through the Wall of the second casing 8. It 
should be noted that, since heat-discharging member 10 is 
arranged covering the plurality of heat-emitting elements on 
sub-circuit board 2 and main circuit board 3, the heat of the 
elements on the respective circuit boards is transmitted to 
heat-discharging member 10 irrespective of the positions in 
Which the elements are arranged Within sub-circuit board 2 
or the position in Which sub-circuit board 2 is mounted on 
main circuit board 3. 

[0042] FIG. 4 is a diagram shoWing the heat resistance 
circuit in this embodiment and is given in explanation of the 
bene?ts of this embodiment. From the CPU to the atmo 
sphere, there are a large number of heat paths in complex 
relationship, but, indicating the portions Whose mutual effect 
is greatest, these may be divided into a ?rst heat-discharging 
path Whereby heat is discharged from the CPU to the 
atmosphere through the heat-discharging member at the 
bottom surface and the bottom surface of the ?rst casing 
(thermal resistance: R1), and a second heat-discharging path 
Whereby heat is discharged from the CPU through the 
heat-discharging member on the keyboard side constituting 
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a ?rst heat-discharging member (thermal resistance: R2). It 
should be noted that, as mentioned above, these heat 
discharging members Within the ?rst casing also receive heat 
from heat-emitting elements other than the CPU, but, for the 
sake of simplicity, the description Will concentrate on emis 
sion of heat by the CPU. 

[0043] The ?rst path Whereby heat is discharged from the 
CPU through the heat-discharging member on the keyboard 
side may be further divided into the second path Whereby 
heat is discharged to the atmosphere through the keyboard 
surface from the ?rst heat-discharging member (thermal 
resistance: R3) and a third heat-discharging path (thermal 
resistance: R5) Whereby heat is discharged to the atmo 
sphere through the rear face of the second casing accom 
modating the display device from the second heat-discharg 
ing member through the insertion-?tting section (thermal 
resistance: R4) of the ?rst heat-discharging member and 
second heat-discharging member. Typical approximate mag 
nitudes of these respective thermal resistances at the current 
technical level are R1=16° C./W, R2=6° C./W, R3=8° C./W 
and R5=10° C./W. The thermal resistance R4 of the inser 
tion-?tting section of the ?rst heat-discharging member and 
second heat-discharging member is R4=about 3.7° C./W 
When for example the respective materials are aluminium, 
the internal and external diameter of the cylindrically 
shaped section are respectively 4 mm and 6 mm, the gap is 
10 pm, and the insertion length is 15 mm. Consequently, the 
total thermal resistance R from the CPU to the atmosphere 

is R=1/(1/R1+1/(R2+R3~(R4+R5)/(R3+R4+R5)))=about 
6.5 ° C./W. The amount of heat generated by a typical current 
CPU is about 8 W and the amount of heat generated by 
future CPUs Will tend to increase, so ?nding the approxi 
mate amounts of heat discharged by using these values, the 
amount of heat discharged to the atmosphere from the 
bottom surface of the casing is 3.3 W, the amount of heat 
discharged to the atmosphere from the keyboard surface is 
3.0 W, and the amount of heat discharged to the atmosphere 
from the rear face of the second casing is 1.7 W. Also, if the 
atmosphere temperature is 35° C., the CPU temperature 
becomes 87° C. In contrast, if the present invention is not 
employed ie if the heat-discharging path enclosed by the 
broken lines in FIG. 4 is absent, the total resistance R is 
R=1/(1/R1+1/(R2+R3))=7.5° C./W. In this case the amount 
of heat discharged to the atmosphere from the bottom 
surface of the casing is 3.7 W and the amount of heat 
discharged to the atmosphere from the upper surface of the 
keyboard is 4.3 W, resulting in a CPU temperature of 95° C. 
Consequently, in the case of this embodiment of the present 
invention, compared With the case Where the above con 
struction of the present invention is not employed, the CPU 
temperature can be reduced by 13% (in terms of the tem 
perature difference With the atmosphere) and the amount of 
heat discharged from the keyboard surface can be reduced 
by 30%. 
[0044] NoW let us consider the temperature of the key 
board surface that is touched by the user or operator. In this 
embodiment of the invention, the amount of heat discharged 
from the keyboard surface is reduced from 4.3 W to 3.0 W. 
Consequently, taking into account the thermal resistance 
(current typical value: about 3° C./W) from the keyboard 
surface to the atmosphere, the rise in temperature of the 
keyboard surface from the atmosphere temperature is 
reduced from 129° C. to 90° C. ie the temperature 
difference With the atmosphere can be kept beloW the 10° C. 



US 2002/0051339 A1 

Which has been experimentally found to cause discomfort. 
That is, for a CPU Whose heat generation rate is more than 
8 W, the thermal resistances of the various parts can be 
designed such that the amount of heat discharged from the 
keyboard surface is kept beloW 3.3 W by transferring an 
amount of heat of more than 1.7 W to the second casing in 
order to restrain the rise in temperature of the keyboard 
surface from the atmosphere temperature to under 10° C. 

[0045] The resistance R4 of the insertion-?tting section of 
the ?rst heat-discharging member and second heat-discharg 
ing member depends on the magnitude of the gap of the 
insertion-?tting of the cylindrically-shaped section and 
cylindrical pillar, and on the insertion length. As an example, 
if the respective materials are aluminium and the internal 
diameter and external diameter of the cylindrically-shaped 
sections are respectively 4 mm and 6 mm, the thermal 
resistance R4 may be found as folloWs depending on the 
magnitude of the insertion-?tting gap and the insertion 
length. Speci?cally, R4 (° C./W) When the magnitude of the 
gap is changed to 10, 20, and 30 respectively is 3.7, 5.9, 
and 9.6 (Where the insertion length is ?xed at 15 On 
the other hand, R4 (° C./W) in the case Where the insertion 
length is altered to 10, 15, and 20 mm respectively is 4.6, 
3.7, and 3.6 (if the gap is ?xed at 15 pm). If metal is 
employed, a gap of about 10~30 pm can very easily be 
obtained With ordinary mechanical processing precision. In 
the above, the case Was described in Which heat transfer 
betWeen the cylindrical pillar member and cylindrical mem 
ber Was achieved through an air layer; hoWever, thermal 
resistance can be greatly reduced by interposing a thermally 
conductive grease or oil. For example, if the gap is 10 pm 
and the insertion length is 15 mm, if a thermally conductive 
grease is interposed, R4=1.2° C./W ie it can be reduced by 
a factor of about 1/3. 

[0046] With the construction as described above, the heat 
generated in the interior of the ?rst casing is discharged by 
being transferred from a heat-discharging member at the 
bottom surface of the ?rst casing or a heat-discharging 
member on the back surface of the keyboard through means 
for connection to a heat-discharging member of the second 
casing, so the amount of heat that is transmitted to the 
bottom surface of the ?rst casing or portions, keyboard and 
so on that are actually touched by the user is reduced, 
thereby enabling the temperature of these to be kept beloW 
a temperature that is uncomfortable for the user and so 
enabling comfort during use to be improved. 

[0047] Also, since the ?rst heat-discharging member of 
the ?rst casing has an area that covers a plurality of elements 
and extends in an area for example about the same as that of 
the main circuit board or the same as that of the bottom 
surface of the ?rst casing, the heat of a plurality of elements 
that are thermally connected to the ?rst heat-discharging 
member is conducted to the second heat-discharging mem 
ber in a reliable manner from the means for connection 
regardless of the layout of the elements. Speci?cally, restric 
tions from the point of vieW of cooling and/or heat discharg 
ing on the layout of elements Within the interior of the ?rst 
casing and hence on the layout of equipment including 
circuit boards can be greatly reduced, enabling a layout of 
the elements and/or equipment to be adopted that is most 
suited to achieving high performance of system operation 
and that can cope With alterations of Wiring for the heat 
emitting elements and/or circuit boards resulting from sys 
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tem speci?cation alterations or on maintenance, Without 
greatly altering the cooling construction: construction costs 
can therefore be reduced. Furthermore, since the heat from 
heat-emitting elements on the sub-circuit board is made to 
pass through the main circuit board, Whence it is conducted 
to the ?rst heat-discharging member, the degrees of freedom 
not only in the planar layout on the circuit board but also in 
the vertical direction of the circuit board are increased ie 
the degrees of freedom of the elements and/or equipment are 
further increased since the heat of the heat-emitting elements 
can be conducted to both the keyboard and the bottom 
surface: thus an arrangement can be achieved that is ben 
e?cial in terms of manufacturing costs and achieving higher 
performance. 

[0048] Also, the heat generated from the heat-emitting 
elements and/or equipment Within the ?rst casing is con 
ducted from the ?rst heat-discharging member (on the 
bottom surface side of the casing or on the keyboard side of 
the elements) to the ?rst casing or to the keyboard, Whence 
it is discharged to the outside. At the same time, it is 
discharged from the second casing that is thermally con 
nected to the ?rst heat-discharging member to the outside. 
That is, since the heat that is generated Within the casing is 
discharged to the outside from the upper surfaces of the 
casing after being dispersed Within the casing, there is no 
possibility of local heating of the upper surface of the casing 
or of heating to such an extent as to cause discomfort to the 
user; thus, not only can the elements be cooled but also the 
casing Where it is touched by human beings can be appro 
priately cooled. 

[0049] Also, by making it possible to adjust the area of 
contact of both heat-discharging members at the junction of 
the ?rst and second heat-discharging members ie the area 
of thermal conduction, the amount of heat discharged to the 
outside from the ?rst and second heat-discharging members 
can be adjusted to cope With performance upgrades and/or 
increases in the amount of heat generated by the heat 
emitting elements Without needing to greatly alter the cool 
ing structure: thus the distribution Whereby the amount of 
heat emitted from the interior of the casing is distributed to 
the entire casing can be adjusted in a simple manner. 

[0050] FIG. 7 is a perspective vieW shoWing a third 
embodiment of an electronic equipment according to the 
present invention. 

[0051] According to the heat circuit diagram of the ?rst 
embodiment described in FIG. 4, the reduction of the 
thermal resistance (R4+R5) from the contact member of the 
?rst heat-discharging member and second heat-discharging 
member through the second heat-discharging member as far 
as the Wall surface of the second casing is bene?cial in 
reducing the temperature of the CPU and in reducing the 
amount of heat discharged from the keyboard. Speci?cally, 
in the above embodiment, heat is conducted to the second 
heat-discharging member side from the connecting portion 
of the connecting members of the ?rst and second heat 
discharging members. Consequently, by making the connec 
tion area at this connecting portion as large as possible, R4 
is reduced and, as in the ?rst embodiment, When the con 
necting member does not directly support the ?rst and 
second casings in the case Where they are connected each 
other a construction With better heat conduction ef?ciency 
can be obtained, so for example an arrangement in Which a 
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tube structure is adopted is shown in FIG. 7. FIG. 7 is a 
perspective vieW showing a ?rst embodiment of an elec 
tronic equipment according to the present invention. 

[0052] In the embodiment shoWn in FIG. 7, there is 
illustrated only the ?rst heat-discharging member 10 that is 
accommodated in the ?rst casing and is thermally connected 
to the CPU and the second heat-discharging member 11 that 
is accommodated in the second casing and that is arranged 
betWeen the display device and the Wall surface of the 
casing. First heat-discharging member 10 that is thermally 
connected to the CPU and second heat-discharging member 
11 are respectively provided With cylindrically-shaped sec 
tions 12 and 13 at their ends. Cylindrically-shaped sections 
12 and 13 are insertion-?tted on to a heat pipe 22 bent in L 
shape. Cylindrically-shaped section 12 of ?rst heat-dis 
charging member 10 and heat pipe 22 are insertion-?tted 
With the provision of a gap (about 10~20 pm) so that rotation 
is possible about heat pipe 22. In installation into the casing, 
the aXis of rotation of the hinge and this heat pipe rotating 
shaft 22-a are arranged on the same straight line. Cylindri 
cally-shaped section 13 of second heat-discharging member 
11 and heat pipe 22 are ?Xed by sWaging to round the entire 
end of second heat-discharging member 11. 

[0053] In this embodiment, the heat of the CPU that is 
thermally conducted to heat pipe rotation shaft 22-a through 
?rst heat-discharging member 10 is transmitted to the entire 
end of second heat-discharging member 11 by means of the 
heat pipe, so dispersion of heat to the entire second heat 
discharging member 11 can be performed ef?ciently. The 
thermal resistance from the ?rst heat-discharging member 
through the second heat-discharging member to the Wall 
face of the second casing can therefore be reduced. 

[0054] In the above embodiments, for convenience in 
description, the case Was described in Which the heat 
discharging member on the keyboard side constituted ?rst 
heat-discharging member 10; hoWever, there is no difference 
With respect to the technical concept of the invention dis 
closed in this speci?cation if heat-discharging member 14 on 
the bottom surface side of the ?rst casing is taken as being 
the ?rst heat-discharging member. 

[0055] Normally the electrical connection betWeen display 
device 7 and main circuit board 3 is implemented by a large 
number of signal lines. Consequently, depending on the type 
of machine, signal lines 21 are passed from the ?rst casing 
6 to the second casing 8 at both edges of the casings Where 
hinge 9 is provided. In the ?rst embodiment described 
above, the arrangement of the construction Whereby heat is 
transferred from ?rst casing 6 to second casing 8 at a single 
hinge section and the Wiring for the signal lines cannot be 
performed concurrently. It Would therefore be desirable for 
a construction to be adopted Whereby signal Wiring and 
thermal conduction are performed at the same connecting 
portion by simultaneously implementing the construction 
for conducting heat from ?rst casing 6 to second casing 8 
and the Wiring of signal lines 21 at the hinge section. Such 
an embodiment is shoWn in FIG. 5 and FIG. 6. 

[0056] FIG. 5 and FIG. 6 Which are neXt illustrated are 
perspective sectional vieWs shoWing a second embodiment 
of the present invention relating to an electronic equipment. 

[0057] Just as in the case of the eXample shoWn in FIG. 1, 
?rst heat-discharging member 10 that is thermally connected 
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With the CPU has at its end a cylindrically-shaped section 
12. Cylindrically-shaped section 12 is insertion-?tted on to 
the shaft 93 of hinge 9 With a suitable gap, for eXample a gap 
of about 10~20 pm, such that it can rotate about shaft 93. 
Within second casing 8, second heat-discharging member 11 
is arranged betWeen display device 7 and the casing Wall of 
second casing 8; second heat-discharging member 11 and 
member 93-a (preferably integrated With hinge shaft 93) are 
?Xed for by eXample screWs 94, 95 With second casing 8. Of 
the heat generated by the CPU, some is discharged to the 
atmosphere from the upper surface of the keyboard (not 
shoWn) Which is arranged above ?rst heat-discharging mem 
ber 10 While the rest of the heat is thermally conducted to 
second heat-discharging member 11 through the shaft of 
hinge 9 and is discharged to the atmosphere from the casing 
Wall of second casing 8. 

[0058] In the embodiment shoWn in FIG. 5, hinge 9 itself 
Was utiliZed as a thermally conducting member; hoWever, it 
Would be possible to simplify the construction and so loWer 
costs by dispensing With ?rst heat-discharging member 10 
mounted on the hinge shaft, albeit With some loss of 
heat-discharging performance. Such an embodiment is 
shoWn in FIG. 6. In this embodiment, hinge 9 is formed of 
material of high thermal conductivity and high mechanical 
strength and hinge legs 91-a, 91-b are ?Xed to ?rst casing 6 
and a heat-discharging sheet 14 that is provided at the 
bottom of ?rst casing 6. The internal construction of second 
casing 8 is the same as in the case of FIG. 5. Flanges 9-b, 
9-d integrally formed With shaft 9-a of hinge 9 create 
reinforcement by being pressed against member 9-c that is 
connected to second casing 8. Although not shoWn in the 
draWings, the contact area With shaft 9-a is increased by 
means of a member that presses member 9-c by gripping this 
With ?anges 9-b, 9-d and further by the fact that the Width 
of section 9-c increases in the direction of shaft 9-a; the 
thermal resistance of shaft 9-c and section 9-a is thereby 
decreased. Some of the heat generated by the CPU is 
thermally conducted from a heat-discharging sheet through 
the legs 91-a, 91-b of the hinge and hinge shaft 9-a to the 
second heat-discharging member 11 arranged Within second 
casing 8. Consequently, With this embodiment, some of the 
heat of the CPU can be discharged to the atmosphere from 
the second casing simply by means of hinge 9. The heat 
discharging performance obtained by this embodiment can 
of course be increased by combining it With the other 
embodiments. 

[0059] FIG. 8 to FIG. 10 Which describe another eXample 
relating to the means of connection of the ?rst heat-dis 
charging member and second heat-discharging member in 
the embodiment shoWn in FIG. 1 and FIG. 5. FIG. 8 to 
FIG. 10 are vieWs shoWing an insertion section of a heat 
discharging member in an embodiment of an electronic 
equipment according to the present invention. 

[0060] The embodiments shoWn in FIG. 1 and FIG. 5 
illustrated the case Where the tWo insertion sections con 
sisted of an assembly of a cylindrical pillar face and cylin 
drical face; hoWever, in the case of the means for connection 
shoWn in FIG. 8, an embodiment of a structure is illustrated 
Whereby the thermal resistance at the insertion gap of these 
tWo is further reduced. The surface area is increased by 
screW-thread processing 31, 32 on the cylindrical pillar shaft 
13 formed on second heat-discharging member 11 and 
cylindrically-shaped section 12 formed on ?rst heat-dis 
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charging member 10. In the case of the casing that accom 
modates the display device (Where the second heat-discharg 
ing member 12 is arranged), if this is assumed to be tipped 
over by 180° at a maximum With respect to the main casing 
on Which is mounted the CPU etc. (in Which is arranged ?rst 
heat-discharging member 10), the insertion sections of the 
?rst heat-discharging member and second heat-discharging 
member slide in the axial direction through 1/2 pitch of the 
screW at the maximum (in the case of a JIS mesh screW, 0.25 
mm for a shaft diameter of 5 Consequently, a gap of 
at least 1/2 pitch is provided betWeen cylindrically-shaped 
section 12 and cylindrical pillar shaft 13, or alternatively, a 
structure is adopted Whereby displacement betWeen the ?rst 
heat-discharging member and second heat-discharging 
member can be absorbed (for example, a structure in Which 
a heat-emitting section is connected With ?rst heat-discharg 
ing member 10 using a ?exible thermally conducting mem 
ber 20 shoWn in FIG. 3). 

[0061] FIG. 12 shoWs an embodiment in Which an inser 
tion structure of the screW-threaded section is adopted in the 
case of the second heat-discharging member 11 just as in the 
case of the ?rst heat-discharging member 10. In the con 
struction shoWn in FIG. 12, a female screW-thread is also 
provided not just on the inside of cylindrical member 12 but 
also on the inside of cylindrical member 37 on the side of the 
second heat-discharging member. Heat-discharging mem 
bers 10, 11 are coupled to the tWo cylindrical members 12, 
37 by insertion of male screW-threaded member 36. Male 
screW-threaded member 36 is provided With a notch in its 
end face, so that the area of contact ie the area of thermal 
conduction can be adjusted by altering the insertion length 
1 of ?rst heat-discharging member 10 and second heat 
discharging member 11 by using a tool, utiliZing this notch, 
male screW-threaded member 36 being freely movable in its 
axial direction. In this case, screW-threading can be formed 
on the entire shaft and male screW-threaded member 36 can 
be freely slid With respect to ?rst and second heat-discharg 
ing members 10, 11, so control of the area of contact of the 
heat-discharging members and the central shaft i.e. control 
of the thermal resistance becomes possible and such adjust 
ment can be performed easily Without requiring special 
equipment. Consequently, even in the case of maintenance 
or When the product speci?cation is altered, there is no need 
for large alterations of the cooling structure in order to make 
the temperature of keyboard 4 and/or the bottom surface of 
?rst casing 6 beloW a desired temperature, so it is possible 
to cope With increases in the amount of heat generated 
and/or performance upgrades; since alterations in Wiring etc. 
relating to the circuit boards and/or heat-emitting elements 
occurring during maintenance and/or system speci?cation 
alterations can be coped With Without large-scale alterations 
of the cooling structure, manufacturing costs can be reduced. 
Furthermore, since the connection area is expanded at the 
insertion sections of the ?rst heat-discharging member and 
second heat-discharging member, thermal connection can be 
achieved so as to reduce thermal resistance of the ?rst 
heat-discharging member and second heat-discharging 
member. 

[0062] A further embodiment of the insertion section is 
shoWn in FIG. 9. This embodiment is an example in Which 
the cylindrical-shaped section and cylindrical pillar shaft 
provided on the ?rst and second heat-discharging members 
are formed by a simple and convenient processing method. 
In this embodiment, a member 101 that is subjected to 
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rounding bending processing is connected at the end of 
second heat-discharging member 11. Furthermore, a mem 
ber 100 that is subjected to rounding bending processing is 
also connected to the end of ?rst heat-discharging member 
10 and the tWo are connected by insertion of a cylindrical 
pillar shaped member 13 into both of these. In this case, a 
gap 33 is provided betWeen the rounded bent section of ?rst 
heat-discharging member 10 and cylindrical pillar shaft 13 
and ?rst and second heat-discharging members 10 and 11 are 
connected so as to be mutually rotatable. With this cylin 
drical pillar member 13, just as in the case of the ?rst 
embodiment, by adjusting the insertion length T by Which it 
is inserted, the contact area betWeen the ?rst heat-discharg 
ing member and second heat-discharging member can be 
altered, thereby enabling the thermal resistance betWeen 
these to be altered. In order to facilitate this adjustment, 
cylindrical pillar shaped member 13 is provided With a scale 
13-a to provide a standard on its surface and so can easily be 
adjusted to the desired rate of thermal conduction or thermal 
resistance. Also, in this example, loWering of costs can be 
achieved since the insertion sections are formed merely by 
a sheet member and rounded rod member and by a simple 
method. 

[0063] It is desirable that the thickness of the sheet of the 
?rst and second heat-discharging members should be as 
large as possible from the point of vieW of heat-discharging 
performance. HoWever, in the case of the means for con 
nection shoWn in FIG. 9, processing of the sheet end 
becomes more dif?cult as sheet thickness is increased and 
processing accuracy also is more difficult to achieve. The 
means for connection shoWn in FIG. 10 is an example Which 
is improved in this respect. In this embodiment, sheet 
members 34, 35 of thickness 1/2 of the necessary thickness 
from the point of vieW of heat-discharging performance are 
rounded and bent into cylindrical shape from the centre 
about axial shaft 13 so as to grip ?rst heat-discharging 
member 10 and second heat-discharging member 11 at their 
ends. In this embodiment, this construction is employed for 
both the ?rst and second heat-discharging members but it 
Would be possible to adopt another construction, for 
example that shoWn in FIG. 9, for one or other of the 
heat-discharging members. With this embodiment, process 
ing is facilitated since the sheet thickness can be halved for 
the same heat-discharging performance and bending can be 
performed at the centre of the sheet; also, the precision of the 
gap betWeen cylindrically-shaped section 34 and axial shaft 
13 can be increased. Consequently, the gap can be reduced 
ie the thermal resistance at the gap can be decreased. 

[0064] FIG. 11 shoWs a further embodiment of the con 
nection sections of the ?rst heat-discharging member and 
second heat-discharging member. In this example, ?rst heat 
discharging member 10 and second heat-discharging mem 
ber 11 are connected by a thin sheet member 37 formed of 
material of high thermal conductivity (for example, copper 

sheet or phosphor bronZe sheet of thickness 50 pm-Ol In FIG. 11, thin sheet member 37 and ?rst and second 

heat-discharging members 10, 11 are connected by a method 
such as ?xing using for example a screW 38. When connec 
tion of ?rst heat-discharging member 10 and second heat 
discharging member 11 is performed using thin sheet mem 
ber 37, thanks to the bending of thin sheet member 37, a 
?exible and thermal connection that folloWs the movement 
betWeen ?rst casing 6 and second casing 8 is achieved. Also, 
a plurality of thin sheets may be stacked in order to decrease 
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the thermal resistance of the connecting section. In this case, 
in order to maintain ?exibility betWeen the heat-discharging 
members, the thin sheets are mutually joined only at the 
connecting section With the heat-discharging member. As 
shoWn in FIG. 10, the thin sheet member 37 is connected to 
the ?rst heat-discharging member 10 in the ?rst casing 1 by 
pressing it thereon using a plurality of screWs; the thermal 
resistance of the connecting section of thin sheet member 37 
Which constitutes the connecting member of the ?rst and 
second heat-discharging members may be adjusted by alter 
ing the number of these connecting screWs. Regarding the 
thermal resistance at the contacting section of the tWo 
members, increasing the contact pressure, even if the appar 
ent contact area is the same, increases the actual contact area 
and so enables the thermal resistance to be reduced. 

[0065] Furthermore, as shoWn in FIG. 11, by bending the 
connecting section of thin sheet member 37 With ?rst 
heat-discharging member 10, ?xing may be effected by 
means, such as a screW 38 in this bent section, that press thin 
sheet member 37 onto the heat-discharging member 10. In 
this Way, it is possible to adjust the contact area of the thin 
sheet member 37 and the heat-discharging member 10 by 
feWer means for pressing, enabling the thermal resistance to 
be more easily adjusted. 

[0066] Also, by making the area of connection of the tWo 
heat-discharging members at the connection section of the 
?rst and second heat-discharging members i.e. the area of 
thermal conduction adjustable, the rate of heat discharging 
to the outside from the ?rst and second heat-discharging 
members can be adjusted to cope With increases in the rate 
of heat generation by the heat-emitting elements and/or 
performance upgrades Without needing to make major alter 
ations to the cooling structure, and the distribution Whereby 
the amount of heat generated from the interior of the casing 
is dispersed to the entire casing can be adjusted in a simple 
manner so that the casing also can be appropriately cooled 
concurrently With cooling of the elements. 

[0067] With this embodiment, ?eXible thermal connecting 
sections are formed by an uncomplicated construction so 
loWer costs can be achieved. Also, although in the eXample 
described above, means for adjusting thermal resistance 
Were provided on the side of the means for connecting the 
?rst and second heat-discharging members Where the ?rst 
heat-discharging member is connected, there is no restric 
tion to providing it on the side of the ?rst heat-discharging 
member and the same bene?ts could of course be obtained 
by providing it on the other side. 

[0068] According to the present invention, irrespective of 
the layout of heat-emitting elements on the Wiring board or 
the layout of equipment in the interior of the casing, an 
electronic equipment can be provided having a cooling 
construction suited to a thin light-Weight casing Wherein the 
rise in temperature of the surface of the casing that accom 
modates the heat-emitting elements and keyboard, etc. is 
restrained and Which does not give the operator an uncom 
fortable feeling and cooling of the temperature of the 
heat-emitting elements is effected to a prescribed tempera 
ture. 

[0069] Furthermore, an electronic equipment can be pro 
vided having a cooling structure that maintains the casing 
and keyboard at a temperature that does not give discomfort 
to the operator Whilst maintaining the heat-emitting ele 
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ments beloW a prescribed temperature by suitably dispersing 
to the entire device the amount of heat generated from 
heat-emitting elements or equipment Within the casing. 

[0070] Furthermore, an electronic equipment can be pro 
vided having a cooling construction Wherein the rate of 
discharging of heat from the casing can be adjusted to cope 
With changes in layout of heat-emitting elements and/or 
equipment Within the casing. 

What is claimed is: 
1. An electronic equipment including a ?rst casing on 

Which are mounted a keyboard and a Wiring board, and a 
second casing accommodating a display device and rotat 
ably mounted on said ?rst casing by means of a hinge, the 
equipment comprising: 

one or more elements that are a subject of cooling 
arranged Within said ?rst casing; 

a ?rst heat-discharging member thermally connected With 
said element and said ?rst casing; 

a second heat-discharging member arranged Within said 
second casing; and 

connection means for thermally connecting said ?rst 
heat-discharging member and said second heat-dis 
charging member. 

2. The electronic equipment according to claim 1, further 
comprising a ?eXible thermally conductive member pro 
vided betWeen said element that is the subject of cooling and 
said ?rst heat-discharging member. 

3. The electronic equipment according to claim 1 or 2, 
further comprising a heat-discharging member arranged 
betWeen said element that is the subject of cooling, said 
keyboard and/or the bottom surface of the casing and 
thermally contacting said element that is the subject of 
cooling, said keyboard and/or the bottom surface of the 
casing. 

4. The electronic equipment according to claim 1, Wherein 
said connection means also serves as said hinge. 

5. The electronic equipment according to claim 1, Wherein 
said connection means comprises a thermally conductive 
member that is connected by contacting said ?rst heat 
discharging member and said second heat-discharging mem 
ber. 

6. The electronic equipment according to claim 5, Wherein 
said connection means comprises a thermally conductive 
member comprising one or other of a thermally conductive 
member connected to said ?rst heat-discharging member 
and a thermally conductive member connected to said 
second heat-discharging member and is connected in contact 
With these thermally conductive members. 

7. The electronic equipment according to claim 5 or 6, 
Wherein the siZe of the region of contact of said means for 
contact is adjustable. 

8. An electronic equipment including a ?rst casing on 
Which are mounted a keyboard and a Wiring board, and a 
second casing accommodating a display device and rotat 
ably mounted on said ?rst casing by means of a hinge, the 
equipment comprising: 

one or more elements that are a subject of cooling 
arranged Within said ?rst casing; 

a thermally conductive member thermally connected With 
this element and the surface of said ?rst casing; and 
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connection means for thermally connecting said ?rst discharging member of the bottom surface of said ?rst 
casing and said second casing. Casing; 

9. The electronic equipment according to claim 8, Wherein a Second heat discharging Path from Said eieineiii that is 
the subject of cooling to said keyboard through said 
?rst heat-discharging member thermally connected 
With this element and the bottom surface of said ?rst 
casing; and 

said connection means also serves as said hinge. 

10. An electronic equipment including a ?rst casing on 
Which are mounted a keyboard and a Wiring board, and a 
second casing accommodating a display device and rotat 
ably mounted on said ?rst casing by means of a hinge, the 
equipment comprising: 

a third heat discharging path from said ?rst heat-discharg 
ing member to said second casing through connection 
means for thermally connecting said ?rst heat-dis 
charging member With a second heat-discharging mem 

a ?rst heat dischar in ath from one or more elements _ _ _ 
g g p ber arranged in said second casing. that are a subject of cooling arranged Within said ?rst 

casing to a bottom surface thereof through a heat- * * * * * 


