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greater anount of heat generated ABSORBING PARI®ents. | ncreased heat
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“instabili%y in the operation not just of the CPU but of other electronic

conponents as well. This |ead tronic conponent s t hat
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thensel ves byartsaeHiéi gige hffehem sl 4 pBwer stppliyuriother supphéeblelediic powér to the e
reduces the space inside the el ectronic devices, and heat from

heat - gener at heaggeneratingpartss t ends to qui ckly rai se the tenperature inside
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BACKGROUND OF THE INVENTION

There has been é demand for higher speed in computation and other processing
capacity in CPU (central processing unit) and other electronic components of video
game devices, personal computers, and other electronic devices in order to process an

15  enormous amount of muitimedia infonna‘tion_ at high speed.

When one tries to increase the speed of processing capacity, the CPU itself
generates more heat, because of the higher speed of signal transmission and reception
and more complicated wiring within the CPU, and greater amount of heat generated
from its elements. Increased heat generation raises the temperathre inside the device,

20  which leads to ihstability in the operation not just of the CPU but of other electronic
components as well. This leads to a demand for electronic components that shed such

. heat in other: words for hlgh-eﬂicnency coolmg methods for heat-generahng parts.-
| ~ On the other hand for portablhty and ease of use, progress is being made in
reducing the size of electronic devices themselves by reducing their volume.
25 Moreover, reducing their size reduces the space inside the electronic devices, and heat
from heat-generating components tends to quickly raise the temperature inside the

device, so .along with reducing the size of electronic devices, what is required is a



2 structure that efficiently cools the electronic conponents that generate

heat . SUIVM%F;_.\{O 91_,;gHE I'NVENTION It is an object of this inyeaiireiosba
provide an electroni c device whose 5 heat-generating conponents are

efficiently cooled and at the sane tinme can be nmade snaller. To obtain the
above and ot her objects, the electronic gevice of the present invention
I ncl udes heat -generating conponents that emt heat; a power supply unit

that = supp! i b kficRANS tadl O BlettrdifloniiRiigiathb iineaidenent . Cool I ng

channel s for Introducing alr fromoutside of the device as cooling air
into an interior of the electronic device and cooling the interior of the
el ectronic device with the cooling air; and cooling nenbers cooling said
heat - gener ati ng conponents, VSEMMARYIQOF TH® INVENEONrs are arranged in a
cool ing channel upstreamfrom sai d power source unit._ Here, (?s_ cool i ng

menbers there are Mais gnggbiechofthis mventimato prWisepam slgetronis Je¥jog WhSSe: | o
heat - generati ng conpgnents and rel ease heat .tpo t utsid t hereh
cool i ng tHe Hiarede %P?W&%mﬁf@ﬂW?%{ﬁﬁg&a © 8‘1‘“&%&?‘8&*‘8 ° e’%(/?dcee, t he

power source gllte to which power is supplied froman external power source
S| %l T, . : : .
al so generate eat, so if the power source unit is placed upstreamin the

cool i ng channel, hagtoyRdiRARd BSbvE MM P JDFUOR! (HeOslEck@dni¢nddvicd Cofvtht [préemwv oNt 0
t he heat-generating conponents together wwth the cooling air, making it

i npossi bl e t cineérdtiof infhidey head@Eneriting lrompompatsahattenifcheaty mpomen supplyTinitthat
pl acing a cooling nenber in the cooling channel upstream of the power
source unit nsupphkesi eleqtties Powrr ta said hepi-gsnerating, commpamentsy Geolingr channels for

et IR SRR T N TR
O L SR PO ol e U G il
smal | er. WO OgyerhBer9 30dlfnk/ sal0Rat 38R Fating components, wherein the cooling members are
arranged in a cooling channel upstream from said power source unit.
Here, as cooling members there are parts of the device, that absorb heat
15 released from heat-generating components and release heat to the outside, thereby
cooling the heat-generating components.
With such an electronic device, the power source unit to which power is
- supplied from an external power source also generates heat, so if the power source unit
is placed upstream in the cooling channel, heat emanated from the power source unit
20  will blow onto the heat-generating components together with the cooling air, making it
impossible to efficiently cool the heat-generating components.
Thus, placing a cooling member in the cooling channel upstream of the power
source unit makes it possible to blow onto the cooling member low-temperature cooling
air that does not contain the heat emanated from the power source unit, which makes it
25 possible to efficiently cool the CPU and other heat-generating components.
Since the heat-generating components can be cooled efficiently, the electronic

device can be made smaller.



In the foregoing, it is desirable that the cooling nenbers be conposed so
as to include a heat sink that absorbs heat enanateéd ng&(ﬁm}o@gﬁenerati ng
conmponent SYARY91P3% | eases this heat to the interior of the device. In this
way, heat emtted fromthe heat-generating conponents is forcibly 5

rel eased by the heat sink into the intgrior of the device, and if one uses
a heat sink that has a large surface area, the heat sink can actively
absorb and rel eagGnt Riteddhid! it i$ RIAINY thaf HE boting nfERBEN b8 SomPied b6 hfloeNCY Wi th
whi ch t he heat-generating conponents are cooled. Also, it iIs desirable that
t he heat simviuderihdae sink 3 @bsvirbs igat afigiad froin heat-gebiing tcohpbienksedid
conducting nenbers. 10 Here, the heat conducting nenbers can be

manuf act ur ecledsesthisdieatity thenmterjor ofithe devics.i ng. I n this way, the heat

conducti ng nenbers pronote the_transm ssion of heat fromthe |

heat - gener at i ng BotoM@nt heat gmitied fom (the; hpat-generating; qomnorenty ds fargihlyng of t he
heat sipk and heat -generati.n onponen 1,S. 15 par at ed .f rom,t

posi t i o%i ng® Bﬁse‘fﬁ’éﬂ‘gﬁﬁ%trs%ﬂ%&ﬁ% or #1‘2“" feviee, 3’6‘?1@[?8? 136 2 sphs Stﬂ% can
securely c ' B ReAL:L G Skreby whi ch
makes it g‘gggl ete&?%t%%%%li@%go t%%%cgg?iasegra\erat irhlgggorrpongnts. Mor eover ,
the el ect r gurer Bprbeifg e eifftfenby KRR Which thetiaht-geherdig dofifpbhides ardldtlledgener at i ng
conponents that emt heat, a power source unit that supplies power to 20

t he heat - gener at Alsg, @aispiesieables thativther kesiah sink cantl eat-geoerating comgparenipdigent s ar e
arranged at the bottomof the interior of the device when the electronic
device is icpnmnested byheat condyetingmmembern. According to such an el ectronic

devi ce,, Si nce, en the el ectranic device i,s put . Jnto.horizontal
ori ent 3Pi on, wi \tAﬁerF’h eﬁggttgo é‘ﬁcgi?’%ﬁeﬁlg e1(f:socr?‘Bobﬁe'ﬁ é‘fﬁcés“reéj(r)ﬁr%mnga'e'ﬁ""a Mt We 25
bottom of tgGiieeri or of the electronic device, heat enmitted by the
heat - generati ng conponents can escape upward in the el ectronic device,

whi ch pronot es cothis'@gayfthd heat chehittigemeinbérs PpoonsceriRedismissibhicf heatn | npr ove

the efficiency with which the WD 01119153 PCT/ JP0O0/ 05961 4
from the heat-generating components to the heat sink.

Even if the positioning of the heat sink and heat-generating components is
15  separated from the positioning of the other components, the heat conducting members.
can securely connect the heat sink and the heat-generating components, which makes it
possible to surely cool the heat-generating components.
Moreover, the electronic device of the present invention may include
heat-generating components that emit heat, a power source unit that supplies power to
20 the heat-generating components, wherein the heat-generating components are arranged
at the bottom of the interior of the device when the electronic device is in horizontal
orientation.
According to such an electronic device, since, when the electronic device is put
into horizontal orientation, with the heat-generating components is arranged at the
25 bottom of the interior of the electronic device, heat emitted by the heat-generating
components can escape upward in the electronic device, which promotes cooling of the

heat-generating components. This can improve the efficiency with which the



heat generating conponents are cool ed. And because the. heat-generating

conponent s @&f&%gl ed efficiently, the device can be nmade pg#BPdoRises1 BRI EF
DESCRI PTI ON DRAWNGS 5 Fig. | is a schematic, perspective view of a

video ganme device of an enbodi ment of the present.invention; Fig. 2is a
front view of the video gane device of Fgyg. 1; Fig. '3 is a perspective view
of the video game device of Figs. 1 and Z; Flg 4 is an expl oded

per spect | Ve ofleRkiile éhpfpohaitsaona NndPbefilsh @iRiHeat-debledifing Commncitse

pr esent |nvent| I's a perspective view of an internal structure of

the video garweaﬁwd@m@énﬂy,tdwdmaemdbmada snalles; Fig. 6 is a
cross-sectional view taken along line VI-VI of Fig. 5; Fig. 7 is a
cross-sectional view showi ng a heat radiation and shielding structure 15
of a CPU of the el ectronl C deV| ce Fi 8 is scm pl an vi ew show ng
connection positions of OH@RFHE? and a | ower case

f the h h F t L
Gpper par® of “the B {a%ngﬁma% Py OE 5T Hp e SR B )
Cross-section . of the device taken along line X-X of
; &&éﬂn@f/&gf‘%@g@%fnv ( .

Fig. 8, and Cross- se ional view taken along line Xl -XI of

Fig. 8. DETAILED PRSER PibdoVicirof TiéviBRERERRERNEMRGR WENT 25 In the

following, with reference to the draw ngs, an enbodinent of this invention
wi || be explained. Figl} 1Q/pnrsﬂebm&mangfehewﬂemgammvx¢evfﬁlgs WEnd2f 19153
PCT/ JPO0O/ 05961 5 Figs. 1 to 5 are schematic views of a, vi gfreg‘geﬁrre devi ce

1, which is an el &g doksian aeladed perpestive MiSHUTIOBIRE Bhowsing getronic

I nvent I 0 n V\h&rv]%le r(;f t'}:1|e %i'esent 1nvet?tion;

Fig. 5 is a perspective view of an internal structure of the video game device of
the preceding Figures;
Fig. 6 is a cross-sectional view taken along line VI-VI of Fig. 5;
Fig. 7 is a cross-sectional view showing a heat radiation and shielding structure
15 of a CPU of the electronic device;
Fig. 8 is a schematic, plan view showing connection positions of an upper case,
central chassis, and a lower case of the housing shown in Fig. 4;
Fig. 9 is a cross-sectional view of an upper part of the device taken along line
IX-IX of Fig. 8;
20 Fig. 10 is a cross-sectional view of a lower part of the device taken along line
X-X of Fig. 8; and
. Fig. 11 is a cross-sectional view taken along line XI-XI of Fig. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
25 In the following, with reference to the drawings, an embodiment of this
invention will be explained.

(1) Overall arrangement of the device -



perspective view of device 1 seen fromabove, Fig. 2 is a front view of

device | %§ Puoidom the front, Fig. 3 is a per specti ve ‘VpegpodiisegeVi ce 1
seen fromthe rear, Fig. 4 is an 5 expl oded perspective view of a housing

3, and Fig. 5 is a perspective view of the interior of device 1 seen from
above. Video gane device 1, for exanplg, reads a ganme programrecorded on
an optical disk or other nedium and executes it according to instructions

fromthe users Egame gl AURS SchematloxGiews iof G HdeR glme [MB%H06 10BAHIdHY iscant r ol | i ng
the progress of the 10 gane as well as display and sound. Video gane

devi ce | i ngdcudsnis devivriof dnoeipbatiivénttdfethelquisert invehtionhwhereingFig. flois a a vi deo
gane device (hereinafter referred to as housing 3) which houses the main
body 2. Agpesspestiveiviewrpfydevice lraser from above &ig 2de atfont viewefdeyica 1 seen whi ch a

main body 2 is 15 provided, and which an_upper case 5 and,a | ower case
6 serving dtom thedintiie. hisARSFSPEFINE VW‘%@E’@HP&&’M@@%‘%%#%% t hem
and house: th in _bo 2. T ent ral SkS. 4 J ' quare on
the pl arfe ﬁaﬁ;p%??gr %e Klegh%gaeh?%s“*gr %’n?n%hﬁg gﬁ%é\ﬁ# elﬁsl?gﬁlwggmi‘f'rbgﬁh%he f r ont
right side.: i ' 1 fromthe front) of upper case 5 is
provi ded a%%QE?g?%%?ﬁ,ﬁﬁ\%hﬁﬁ%ﬁeﬂontrol s the action of a CD-ROM 20

(conpact di sk r edtidedngamendevivey),  foDekankyldy| realisgi parhe progeam decdkded emdaron| y
menory), or another optical disk which is a storage nmedi um on which video
gane appl i copticalrdiskperoeshexrmaediume and gxscatesiit agenuding & instruqtigps frompghe usarhe i sk

device 11 is exposed, (n the right side (the right side as seenfromthe
front) of diaRe playprsy) "Bxepulng arsaaﬁgmﬁl%@m“_ﬁ‘gb {PBORrest A er switch

16 and tr%e%gg{?ﬁtaggﬁp@%&gﬁg for 25 performng the operation of

i nserting t tray nto and ejecting it fromupper case 5. On the

front left side (il dafikldedicd P irRfudefEiaiboay b BEtherdewicd af a iRy Ifose 5, two
WO 01/19153 PCT/ JPOO05961 6 slots 18 are exposed. Ea6h slot 18 has a

menory car da vidéegdmedevisei(heréitafiee séférradrtads housing!3¢ whinh beonses shewainrbofly er
connection unit 62 positioned at the bottom
2. '

~ As shown in Fig. 4, housing 3 has a central chassis 4, in which a main body 2 is
15 provided, and which has an upper case 5 and a lower case 6 serving as a housing
.member that holds central chassis 4 between them and house. the main body 2. The
central chassis 4 is fonm;':d in a square on the plane and in roﬁghly L shape in front.
As shown in Fig. 1, on the front right side (the right side as seen from the front)
of upper case 5 is provided a disk device 11, which controls the action of a CD-ROM
20 (compact disk read-only rhemory), DVD-ROM (digital video disk read-only memory),
or another optical disk which is a storage medium on whfch video game application
programs are recorded, and a disk tray 11B of the disk device 11 is exposed.
On the right side (the right side as seen from the front) of disk tray 11B are
arranged, on top and a bottom, a power switch 16 and a tray operation switch 17 for
25 performing the operation of inserting the disk tray 11B into and ejecting it from upper
case 5. | |

On the front left side (the left side as seen from the front) of upper case 5, two

.



A menory card or other external auxiliary nmemory device is inserted into

menory cardvi,@ﬁzmgr,on unit 61, and its insertion hole 61 ApCFiJppo/o8d61i S
formed in the shape 5 of a rectangle that is long in its horizontal

direction. Provided on this nmenory card insertion unit 61 is a shutter 61 B
for protecting the connection termnal that is provided inside it.
Controller connection unit 62 is an input-output termnal for inputting

i nput  si gnadicts 48 dreotxppsetl | Bafhoslat(18thas agmemicsy caxd duiertiontunisr6 1tpositioned atj s
connected to the 10 controller connection. unit. The connection term nal

i s formed atthetep and @ cortroller-eannection unit 62 positiangd at theboltogs . from a control | er

that i ti . ItS | ti le 62A (Fig. ). | d
bppr oxi L el y 1 n ¢haeBah gidrorsoth o i metpnhgess Bt T uai nal
direction, with the {. . . B
For m ng_1 s cpbaty Y inEion Bl ] S SRR ERD) st e SEAERI 2~ 7Y
control | g i&f&kﬁ&ﬁ@%ﬁ%%&lgwm%%ﬁm%&ii.dprodmwon/m ni@ifoRy e&rdt he

shape of insertion A"is given a different structure fromthe shape
of inserti onnfelich @ir61 oG shittef 6B for pratectingthecdnneotion tériinal that iseravided no
danger of erroneously inserting an external auxiliary nenory device into
i nsertion hoinsidéRA. Having two of controller connection units 62 nakes it

possi ble to connect two 20 cgontrollers, allow ng t WO, gﬁﬁ{_s to. I_aé
conpetitive ganes Coptrellerpapuection, ppit 65¢is 3 JRRRE-PHRILIEERIN ARUHEE B ect ed

to controller ¢ ngféﬁtgﬁwﬁg'oﬁag’#g% b r%%x%@%ome%nﬁﬁsg%’ﬂﬁéa&“iﬂ ke Y

menory devi cH card Tnseéertion uni ocat ed above

each conjq ol {&frollefNéonhb@idh ot f 2R edtthetomNiernindl isS Worha Cat(hBcerdi B asur f ace
on the right side as 25 seen fromthe front) of |ower case 6 of the

housi ng 3 | i controlérdablé fiat &xaends fpanal cargrollethat is snopeatipnanans.i Jistineitiba
surface of the upper case 5 above the sane. In other words, the w dth and
dept h of thehdloGdh (Biash isfomed apprpximatelyhinthe shapepiia rectangle ghapisorsg indsper

case 5, WO 01/19153. PCT/.JP0Q/ 05961 7 and .t he, vol of, lower case 6 is
smal | er t hanlopgigding] dipgstion. With the lowexgorners @?P?drf@““‘gfnﬁ@ the BRRET COFS™S: of ¢ - s de

_ surface (the side Bgyufofrr%l%% Bger&&ehlﬂgféz‘&s indﬁxisa&aietﬁg c‘iaﬁx%@h&l“ ?en;lﬁl?lpw the
15  controller is prevent from being connected upside-down. And because the shape of
insertion hole 62A is given a different structure from the shape of insertion hole 61A for
a memory card insertion unit 61, there is no danger of erroneously inserting an external
auxiliary memory device into insertion hole 62A.
Having two of controller connection units 62 makes it possible to connect two
20 controllers, allowing two users to play competitive games, etc.
The results of operating each controller connected to controller connection unit
62 are recorded in an external auxiliary memory device inserted into memory card
insertion unit 61 located above each controller.
The front surface and right-side surface (the side surface on the right side as
25 seen from the front) of lower case 6 of the housing 3 lie inside the corresponding front
surface and right-side surface of the upper case 5 above the same. In other words, the

width and depth of the lower case 6 are smaller than the width and depth of upper case 5,



of | ower case 6 matches the correspondi ng surface of upper case 5. Thus

housi ng 3 ‘?,3 fpastructed asymetrical ly about cent ral chepsobnds( see Figs.
2 and 6). e pl ane surrounded by the front and sides of |ower case 6

constitutes the |ower surface that conmes into contact with the floor
surface (not shown). That is, the vigleo gane device 1 is set up in
hori zontal orientation extending horizontally, wth the |ower surface of

the | ower andsie vohirte 6hlovgr tse 6isisinalle thin thé &ofule T .upperases. oOn iee front
|l eft side (the left side as seen fromthe front) of lower 10 case 6 are

dat a t r ansther hand; the deft-sid@sufade (theosidecsuenesadn e leficidecas sesncfrom thetfeonth nal s 20
(see Fig. 2)l for connecting external devices. Data transfer term nal 19
conf or ms 106 lavg caseifpmatahes thecorpaspopding sitace,gf unper¢ase. § nEhus heusing3 Sonnect ed

to this termnal .to a di.gital canera,or. g video dec etc., one can take
into vi de@@%@%ﬁ%ﬁaﬁ%gb%&%ﬁﬂghﬁﬁaéﬁﬁ ﬂﬁs’g 'Ot ecorded with the 15
digitalg canera ' | mag&[. ") termnals
20 conformto t ee tﬂgﬂ@ uﬁﬁ%egr@;ﬁewfgﬁggé@fs@a%ﬁgg%a?an aﬁegg\ﬁ one to
connect a lnearadacd thit cBinbSintd cuidtikt wile teGoor Surfies! frfdt Slovial) N eTha? &4, el NY
device, a printer or other printing device, or an external nenory device,
et c. that videplgems devieml)isssebupini losizontal vikientatiat ¢xtending droaizontally2@ithntteti um
Formed on the front of |ower case_B6, alsg‘r%g its longitudinal direction, are
4%

slit-1i ke loyrsspriRss obthe dqyyer case Gitoughing the of therflastit si de as cooling air
into the interigr of, device 1. A i.n Figs. .3 and 4. .central chassi
st "o <" B o A e i RO A0 5 P o Theb Do
fornms fohe ﬁ%ge[]aé%{aa%s%i 1drifnal 1 61GRd 8 difvicd coftfMtich h&ﬂ%&%gﬁo‘ ke middle

shel f 42 I's provided so as to be perpendicular to the e part of

the rear gseefFace) forédnndcking Bxiehnal deicgdit di rection. WO 01/19153
PCT/ JP0O0/ 05961 8 Rear surface part 41, which covers the rear surface of
housi ng 3, consPatastransfenterminape® eanforms utof the IEEEr 13943 stabdards, iasd fhyr ned

approximately in the shape of a rectangle
PP conn%cting a cable comqected to this terminal to a digital camera or a video deck, etc., -

one can take into video game device 1 the picture and sound, etc. recorded with the .
15  digital camera or video deck.
The two external device connection terminals 20 conform to the USB
(universal serial bus) standards and allow one to connect a keyboard or other input
device, a mouse or other pointing device, a printer or other printing device, or an
external memory device, etc. that employs a magnetooptical disk or other magnetic
20 medium. |
Formed on the front of lower case 6, along its longitudinal direction, are
slit-like openings 6A for letting air taken from outside as cooling air into the interior of
device 1.
As shown in Figs. 3 and 4, central chassis 4 has, and is formed integrally with a
25  rear surface part 41, which forms the rear surface of the video game device 1, and a
board-like middle shelf 42 which is provided so as to be perpendicular to the middle

part of the rear surface part 41 in the height direction.



and is long enough to block part of the rear surface of upper case 5, and a
| ower rear @Br;/ﬁﬁfﬁ part 44, which is forned approxi mat el y poripbiossdiape of
a rectangle ang ong 5 enough to block part of the rear surface of

| ower case 6. As shown in Fig. 4, a rectangular notch 43A is formed near
the right end edge shown in Fig. 3 of uwpper rear surface part 43 in Fig.
3. Arranged in this notch 43A are AC inlet 32A, which is a power supply
term nal for supplReagGirfadyurt 41, WHichito®ers Gietadr sulRoRf howsitig3; cossistbofanbody 2,
and a main power switch 32B which operates the supply 10 of power from an
ext er nal poveppes rgap byrfacEpprd 43 dvhietais folmeedr appixireately doldhe shbpd ofve rectangle
surface part 44 and bel ow the notch 43A, is a video-audio output term nal
21 for out puand;isdong ensugh toklock pastofthe sear surfags Hf ¥ppeg Caede gud A lOWErdpY cal

L A T Y i
i th t | ' ' L pal 22 f to the IrDA
10, L nobl e PRy DR uAAL ke 22 conforme 12 (e 11

(Infrare socl at re standards for data
comuni cati.on usi Ng dhelvh 3 Big. 4.3 Rctagiffari dotch 33 i $orifled Abar theSright @Hd dgge on an
external device, data can be transmtted and received by infrared

comuni cat i oshownlifi Fignd oflepystr rdapsirfannpat 4Dindiple, Astangediatthienotchié¥Aare 1 and
the external device. 20 Exposed near the |eft end edge of |ower rear
surface partA@4nieh32A,gvhich is ppwepsinpiy\tesmiyal {og sunpliieg pRWeE

Hroz an £ ed
various card-type peripheral .deviges that conformtq.the P A st andar ds,
SHch a5 o neRRNG SRR AR DO F B ma PERPLTYBAZB o oS bt mipel
i nserted,jnt Eé;}@!%{ﬁﬁf Qo uter Menory Card International
Associ at|1(%)n)8f5‘1¥°(t}'t%r 3 can be rérmvg‘épgggppressi ng eject button 23A, 25 which
i s.exposed to the ExpgsdQeat 1he righiVbrd edat OF 16wer rBirQviHfaRpatt Ry sd Beldwekhe i N t he

center of rear surface part 41 is an exhaust opening 41A, through which

“the air insinch #340is gavidecdmudicc eutfiuti terneingl 1l fod ouffdting /ided SA:dRCaid) 6B&Y 05961
9 A mddle shelf 42 of central chassis 4 is fornmed in the shape of a board
havi ng appr Ymalfreedrjed onangptieal disk tha televigignear othes displavdryicgppr oxi matel y t he

sane depth as the . . . . A .
. prh. Exposed next to video-audio output terminal 21 is a communication terminal .

.15 22 for communicating with external devices. The communication terminal 22 .
conforms to the IrDA (Infrared Data Association) standards, which are standards for
data communication using infrared rays, and if this terminal is provided on an external

' device, data can be transmitted and received by infrared communication, with no need

to connect a cable, etc. between device 1 and the external device.
20 . Exposed near the left end edge of lower rear surface part 44 in Fig. 3 is a
- PCMCIA slot 23, into which are inserted various card-type peripheral devices that
conform to the PCMCIA standards, such as a memory card or modem card. A
card-type peripheral device inserted into the PCMCIA (Personal Computer Memory
- Card International Association) slot 23 can be removed by pressing eject button 23A,

25  which is exposed to the side of the PCMCIA slot 23.

Provided approximately in the center of rear surface part 41 is an exhaust

opening 41A, through which the air inside video game device 1 is expelled.



upper case 5, and it is provided at right angles at the interface part of

upper rear e part 43 and |l ower rear surface part 0 tch 42A
for accom‘r‘t‘)'gal!ilﬂgtril%3 an exhaust fan 15 is fornmed in the par?é(r)’f,ﬁ)tlﬁsegepm ddl e

shelf 42 that corresponds to exhaust opening 41A provided in rear surface
part 41. (2) Internal structure of the video ganme device. Figs. 5to 7
show the internal structure of video gane device 1. Fig. 5is a 10

schemati ¢ per speg iiddle MHeHU2Q ctltRl tHakas 4 Y fohedvih @RS GT alRMidMavihg Fi 9. 6
is a vertical cross-sectional view of video gane device 1, and Fig. 7 is

an enl ar gedpproximatelycth¢ sameavidth/asmpperfcasefcarsiapproikinsdtelp thetsame depth hethdr awi ngs,
the main body 2, which is provided on center chassis 4, is built into the
interior, wpiespases, addt ispeeyided ahpghtanglasat the interfgcy parkof upperges sufacehe
housing 3. 15 The main body 2 includes a disk device 11, a power source
unit 12, apﬁﬁa“dﬂﬁﬂ?rdeaf#%ﬁipﬁ‘ﬁ 's the main control circuit board, and an

| nput - oyt put sig I 14 i I £ - A i 11 and
power S(g)urce uni‘?glffﬁg?éfél}lrafxé%glg{;jﬂgﬁgﬁ%%%ﬁ’eﬁlgk%gﬁ&gwgﬁﬁfal

chassi s 4, sadfle SHAF 478hit daftespandsito ARKkhubt dPehing i R Wrovided i redr QAR part 20 boar d
14 are arranged in layers in the space that is formed by mddle shelf 42,
which is | dtated at the |ower part of the interior of device 1, and the

| oner case 6. That is, disk device 11 and power source unit 12, and main
board 13 af® Intepelstroctugsof theividegigamedeviess board 14 are arranged opposite

each other with gentral hassi s 14 .t her ebetween. Power, sQurge ynit 12 has a
power source Ci r'é%ﬂ Bgzﬁ?’aw e inpemal steture of yideg ggme dsxic dd%@'gﬁﬁf‘f 42 of

centr a'19 ch @&%Jnﬁtic”'%e;ﬁﬁ&i‘% VEWGF the Qe W'&eﬁér%meidé{:ﬁe ‘i"hiﬁ%{‘é SJZS’ Gliibsi Power

is input froman ernal power source. Po source un has af oresai d

AC inlet 32Rsattidhal VieROFides Waine Aevidd1, M0 /718 badnRigbd LRAQHIRE 10 and

IS connected to power source circuit board 31 via a connector 31B. That is,
el ectri c peiserofthecsseatial patter nal power source is supplied to power source
circuit board
In the drawings, the main body 2, which is provided on center chassis 4, is built
into the interior, which is enclosed by upper case 5 and lower case 6 of the housing 3.
15 The main body 2 includes a disk device 11, a power source unit 12, a main
board 13, which is the main control circuit board, and an input-output signal control
board 14, etc.
Here, the disk device 11 and power source unit 12 are arranged on the middle
shelf 42 of central chassis 4, and the main board 13 and input-output signal control
20 board 14 are arranged in layers in the space that is formed by middie shelf 42, which is
located at the lower part of the interior of device 1, and the lower case 6. That is, disk
device 11 and power source unit 12, and main board 13 and input-output signal control
board 14 are arranged opposite each other with central chassis 14 therebetween.
Power source unit 12 has a power source circuit board 31, which is mounted on
25 middle shelf 42 of central chassis 4, and a power source unit 32, into which electric

power is input from an external power source.

Power source unit 32 has aforesaid AC inlet 32A and main power switch 32B,



31 through AC inlet 32A by turning on the main power swtch 32B. Power

source ci rcudvgI P/?ﬁg:sd 31 occupi es approxi mately hal f the pl aeymofasef 5
m ddl e shel f Q and el ectric power supplied froman external power source

is converted to the prescribed voltage by capacitors, coils, transforners,
and other circuit elenent -31A that makqgp the power source circuit board
31. Here, provided on power source circuit board 31 is a flat L-shaped

gui de plate &l fs éodhedtd &S bbWer sdirdelGrchit oaid PEGia 8icoftdctop31Bhe TEAOL] Nng ai r
that is brought in through opening 6A fornmed in the front 10 surface of

t he | ower caselectfic pbwert finors an@yternabpawer saurcecis supplied 1@ powgrsbires cirenithoaid devi ce
| land boards 13, 14, etc. the power that is obtained by power source
circuit boar 3! throughtAGintet 32.6.bytwaing on thegnaip Romerswitei32Bt  41A of the power

source unit 12 is the exhaust .fan in a position that corresponds.to the
exhaust out | ot 41 HeWer AouE Al oSt arpopied AP PYE MR L bt 1 |
power frog pougfe ﬁx%#ﬁ%%an%@#c&i‘bﬁﬁoﬁg‘f £ua”ﬁeeddﬁ°”aﬁﬁﬁfﬁhﬁp%u%‘i sERRAY 2imild et 41A
of power Source uni and near opé’ﬁl ng on" the "OppoSIt € Si'de afe

rectangul ar geak p%éa%ﬁﬁe&%%o_l%b§ lcRfagitorS &%,%An%?mm@,e&ﬂ%mé?i c_‘#éuilQ' Qlenfefit 11

whi ch plays a CD or other optical disk, 20 includes a main
body 11A, i n3iA chankiakéiuptheGidiwet sdurdeicixsnipbaesind 81.( Ndére, Jr6viled drSpoviet eeursdat ed,
and the disk tray I 1 B, by which an Oﬁéi cal disk is loaded onto the main
“body 11A, anefirduit paargyBicieck fet hishaped syide| plate 31Ch forfdirestingcin thexprescoibgdbwer
source unit 12. The main board 13, which has a confrol system (not,Z shown),
i ncl udes a cORESHge thepF?fﬁ’Qgﬁlrn {15 broyghpiyy thrquehy ppening 64, fhrmed. igdhe fiopt g

componen thglﬁ and 25 its peripheral devices, etc., a
graphi c ggsten1?no{ éﬁ%ﬁ%?g%ghsisting of 1 mage processing device that

renders pictures, 1aiglsdvafPondr Me%t(lﬂ%ﬁgﬁi&@%is]@mesltl |08 bdrd@¥sling,
processi ng device that generates nusic and sound effects, etc., and the

mai n. boar d 1&tci the Pddved that ldhaim(d by poterlddaits tircuiflbdqard3l. ded in a position
cl osest to and opposite the |lower surface of mddle shelf 42. The control
system has t he aboVitacheden theasifleblgxbapst cutlsed i 4 lo€ the| poskey spwce unit 12 is the

exhaust fan 15 in a position that corresponds to the exhaust outlet 41A. The exhaust
15  fan 15 is also driven by the electric power from power source unit 12.

Arranged on the side of exhaust outlet 41A of power source unit 12 and near
opening 6A on the opposite side are rectangular heat sinks 54 and slots 18 described
below.

Disk device 11 which plays a CD-ROM, DVD-ROM, or other optical disk,

20 includes a main body 11A, inside which an optical pickup unit (not shown) is
- accommodated, and the disk tray 11B, by which an optical disk is loaded onto the main
body 11A, and it is placed on middle shelf 42 in the space next to power source unit 12.

The main board 13, which has a control system (not shown), includ_es a central

processing unit (CPU) 51, that is a heat-generating component that emanates heat, and
25  its peripheral devices, etc., a graphic system (not shown) consisting of image processing
device that renders pictures, and a sound system (not shown) consisting of andio

processing device that generates music and sound effects, etc., and the main board 13 is



controller that perfornms interrupt control and control of direct nenory
access ( DN, o1/ transfers, etc., a main nenory that Ceppinfdessef random
access nenory M, and 5 a read-only nenory (ROVM in which are stored
prograns such as so-called operating system which controls the main
menory, graphic system and sound systitem etc. The "main nenory" here
refers to the nenory in which prograns can be executed. CPU 51, which
control s vp@eidedmapositioh closdst dand opfvsitethb jowex auafice 6fmiddie shelp42.at i ng system
stored in ROM consists of, for exanple, a 128-bit RI SC (reduced 10

i nstruction set Thementrelr JysiemihasTthe abovg mientianed (Y 1935 a periphesaj edepicecessi ng
devi ce that renders pictures under draw n%?lisor%structions fromCPU 51, and a

frame buf f entroHerfhatgsriomas iaterupt, emory aseest HgMAdvi ce are
t d. The.i .ng. devi dr. tC. f

ST P SV B S

Pr 0CeSsg Ny, AGYld h&nox?ﬁ}k?ﬂﬁn%lﬂ& 4R stoPedgthm¢ Sudh ds! o 131,[06}%?%;9/ S per

second. The sound syst as an audi o processing device t

backgr ound |, WhichRnts18/the nif M@inGry, Slaphic byatkad, ahd Sunt 8ystémlsetd. r M CPU 51,
and a sound buffer in which waveformdata, etc. is stored by this audio
pr ocessi ng"main memory? herdirefansiie thememaneintwipchyfrogeiiys & bpyexealitedlsi ve 52B is a
heat conducting nenmber 52 which is made of, hi gh-therpmal -conductivity

al umi num Provi d&d 8h Yhich sopiegls vidse mame dsyics ;a8 3 adelelynexrewtinggtheenber 52
are multiple T-shaped pins.5 paced a rescri bed,J.n ls. CRPU 51 and
heat condum%‘ggﬁ%ggrg‘gﬁg?gégvcgpﬂgs 8&1 fgpgw%iangﬁﬁ%hgﬁéﬁducgg which is
made 0fo MeindructidpS& coRpifiér) ceBl | Y, shiel ding menber 53 includes a flat
shielding part 55, which "comes into contact with the upper surface of heat
conduct i ng menberhe grphiegistérn s MOnthgé pidtessing ddvicbhY refdes]pictieés ahdeg| di ng
parts 56 which have an L-shaped cross-section extending fromboth ends of

the flat sérawingiingpuptions fiom €U Sheand pfamedwiferio avhidh images rondered byhis

image processing device are stored.

The image processing device draws polygons, etc. to the frame buffer in

15 accordance with drawing commands from CPU 51. The image processing device is
able to draw up to about 75 million polygons per second.

The sound system has an audio processing device that plays background music
and sound effects, etc. under instructions from CPU 51, and a sound buffer in which
waveform data, etc. is stored by this audio processing device..

20 Attached to the top of CPU 51 by adhesive 52B is a heat conducting member
52 which is made of high-thermal-conductivity aluminum. Provided on the upper
surface of this heat conducting member 52 are multiple T-shaped pins 52A spaced at
prescribed intervals.

CPU 51 and heat conducting member 52 are covered by a shielding member 53

25  which is made of metal.

More specifically, shielding member 53 includes a flat shielding part 55, which

comes into contact with the upper surface of heat conducting member 52, and side



Formed on flat shielding part 55 are holes 55B, which are positioned to
correspond tvgogi]ms_,,SZA provi ded on the upper surface of heaicTvaponbsedli ng
menber 52. That is, by inserting pins 52A into hol es 55B and naking the
upper part of pins 52A protrude agai nst the upper surface of the flat
shielding part 55, the flat - shielding ps2t 55 is engaged by pins 52A and

I s anchored onto heat conducting nenber 52. Each side shielding part 56 has
a vertical pshidldih®partsifé whickthenats L dhapedarais-séctiomektending fromf bdth andssdfi el di ng
part 55, and horizontal part 56B, which extends 10 horizontally outward
from t he endheflatshieldieg parcH to therurpganriagedl meisoardlder surface comes into

contact with the er. surface. of main hoar 3. ovj di ng the _ shiel ding

menber 53 makes i%gﬁﬁmﬂ abrsg\Fg{H‘lg Bt ésdge%i?tﬁaw % EpsttiQued gfos

generated from.in - i control bgard A4 or [ ur uni t

S om 1 nt r PR i B HO R or B e AR e YopBRUBE mAPAE 57, 10 |

15 the stagbl s af ' o t he end
A ﬂﬁﬁ)&%ﬁ%ﬁ@e@ pé:ZQD{éét’? gmo Roiey 5618 Qn@ﬂmakh#éigtthhgni?ﬁ(er Ei“ bf ﬁﬁs @HA

of heat conducting” ne rect angul ar , wnich Is a
cool i ng nenbgbiridedigainkiahe tspeh Qatfaceof thé et shiekiihg pat 55ithé M dhieditigglatSsheat
into the interior of video gane device 1. The rectangul ar heat sink 54
ext ends f r ontsehgagedbcpins 524 swskis efichbred ontodicahconductingmetpber £2 t o near the top
of 20 upper case 5, .and has a Iar%g surface area. Thus, as shown in Figs. 4

and 7, openings &2eh side shigldngmapti6chas A vericalpartiPGA. SWuel extends dawpwards | at
hi el di 55 i it . di . t anqul t
Sk 54" sP ol e FhaRRE el BRI B B0 A0 oSyl GArE SHBT K eREndl®S] o
of | ower ¢ asg B Gufard froRNht BEd BPWR verfidl Eﬁ-t @@Atan&%vhc?gé 1w Surfil

transmtting heat dgenerated by CPU 51 al ong the heat conducting nenber 52
and r ect angudondes irt@torach kith4heaupperdinffade@Timaitbdatd ¥8.t hi n device 1, the CPU 51
can be cooled in a sinple manner. Meanwhile, by taking in cooling air

t hr ough- WO 01/-191%soviding e 0shddldieg mdBbeyp 63 mgkesAitarabye tchquevenhputside heat
that builds yp within device 1 outside of the videqg gane device | by means
of exhaust fasfurpances spehag gpise,gengrated fromyinpetmqytppt sigaalcgatrglpoard 14 or power

source unit 12 from intruding into CPU 51, and makes it possible to securely maintain

15 the stable operation of CPU 51. -
Provided on the upper surface of the end of heat conducting member .52 is a
rectangular heat sink 54, which is a cooling member that absorbs heat emitted from the
CPU and radiates heat into the interior of video game device 1. The rectangular heat
sink 54 extends from the upper surface of heat conducting member 52 to near the top of
20 upper case 3, and has a large surface area. Thus, as shown in Figs. 4 and 7, openings
42B, 55A are formed in the middle shelf 42 and the flat shielding part 55 in positions -
corresponding to where rectangular heat sink 54 is provided.
The rectangular heat sink 54 is arranged on the side of lower case opening 6A
from the power source unit 12.
25 Thus, by transmitting heat generated by CPU 51 along the heat conducting
member 52 and rectangular heat sink 54 and dissipating it within device 1, the CPU 51

can be cooled in a simple manner. Meanwhile, by taking in cooling air through



| nproved. An input-output signal control board 14, which is arranged bel ow
the min g & 13, has an optical disk controller (nopcpheuisssi hat
perfornms control of the optical disk on which application prograns are
recorded, as well as a conmunication controller (not shown) that controls
the input and output, etc. of signalsiggromthe controller into which

I nstructions fromthe users are input, signals that are output to the

control | eropeaing 6 AR dxhaustiigQlié Béad tat Builds lup Within @it )l dlidecsThd Vidéo St ore
vi deo gane settings, etc. 10 The optical disk controller has a decoder that

~ decodes t hganfer deyicarisby neamkadfbexhawst dan 15 cthe aodding effectdend CRUt 5, isf emsilyexanpl e,
an appended error correction code (ECC), and a buffer that speeds up the
readi ng ofimpeavedfrom the optical disk by tenporarily storing data from

di sk device 11. Electrically connected t he .conmuni cati.on controller is
are, though not AnjBPEYHR s')éﬂé ‘@Hﬁg‘%ﬁ“é?‘bt ighy is @E&'ﬁ“@i’e i'@ﬁ"&%si sts of
controller, co | 1ty L Byl | iy 6. Wth
t hese L#ni tl’s(’_agiefg%gnﬁ%pogﬁ P%éhs? %8%&@’&5 om%ﬁﬂog‘f‘ém gngkgﬁ? ?@ﬁn‘{a{ he
cont rol | ergidPwih Sfblicatioh prsgririyare tdcbrdbd, A6 welt 8§ & cothufluhiBatish costraiéa! s t hat
are output to the controllér, and data fromexternal auxiliary nenory

devi ces t habt shoivay that échaolsgherinpairtd outpt, exd. of sighalo freinctht contadlley ibwnnect ed
to the communi cation 20 controller are, besides slots 18, the data transfer

termi nal 1whickjostwctighs fiem thecusers areiaputosignalsthatiaregutpu to the epmtrllenapdn

t i nal 22, dP | A slot 23 t¢., by whi th i cati

cont rof | ordia S eYFPRART R an TRy Bovies 3 6P B8 RIPERAR- exct e nal
devi ceg, etc. cqﬂpﬁgﬂd&&@ﬁ@ukﬂﬁagrat(ggoaem tg&sa@s the plBeRRlsand S In the

vi deo gane devi ce avi ng above described Intern structure, when 25
mai n poweretéwlétﬁ#ar&%ﬁlehwmyfoaeﬂhn%,aﬂdpcféﬁmren@mrﬁhﬁdxﬁcdds (BC€xamia CPU 51
executes the operating systemrecorded in the ROMto thereby control the
vi deo ganebuffey thae spkeeds ththe areddirgy of dafl fronfh thoopticall disk by tagnpopdnily stogisg em  sound
system etc. WD 01119153 PCTI JPOOr 05961 14 Wen the operating systemis
execut ed, afromdiskideyiegllzes the video gane device | as a whol e, including

confirmng its gRerabhPlonb€a o' e CofiRfihlctich bliroflbs s are, though not
15 shown, one ends of slots 18, each of which consists of controller connection unit 62 and
the memory card insertion unit 6. With these units are controlled the input and output

of signals from the controller into which instructions from the users are input, signals .
that are output to the controller, and data from external auxiliary memory devices that
store video game settings, etc. Also electrically connected to the communication
20 controller are, besides slots 18, the data transfer terminal 19, external device connection
terminal 20, communication terminal 22, and PCMCIA slot 23, etc., by which the
communication controller also controls the input and output of signals with external

devices, etc. connected to and inserted into those terminals, etc.

In the video game device 1 having the above described internal structure, when
25  main power switch 32B is turned on and power switch 16 is.pressed, CPU 51 executes

the operating system recorded in the ROM to thereby control the video game device 1.

Thereafter, CPU 51 controls the graphic system, sound system, etc.



device 11 and executes a gane or other application programrecorded on the

optical di sl%v 5%1 xecuting this game or other program CPgchipsmadsiol s the
graphi c systemand 5 sound system etc. in accordance with input fromthe
users and controls the display of inmages and the generation of sound

ef fects and background nusic. Next, theiair channels inside the video gane
device 1 will be described in detail. As shown by arrows in Figs. 1 and 3,

formed in the vi dewhgathe sfRiitiag s?'stétﬁ §s edRuR@OCPUCS lainitidlinésathe videongmle 71
which is mainly a cooling channel, and an exhaust channel 72. But the air
that flows tdevicegh aglaawolé,singliiding Zoufiresngniss operatian, letc..f thewcentrolsythe disk ar r ows
shown in the drawi ngs, but is rather sucked in and di scharged approxi mately
as shown bydevigs ldmpémwtenps@gﬁowbqanﬂzmmmmsméqi@ghﬁomm%f t he

device. Cooljng air, intake channel 71. is cooling,alLr channel in i ch
cooling air BY¥ exgating s Fameqf ‘{Q]Ffé RrOfrEmy GEUO#DI &B\H%E,Seﬁ‘F %@&W"B’p%‘m}ng 6A
i n the | ower The - ' bt - S at.

si nk 54, %?c?@gﬁﬂs%egngi%%g%kausiggﬁ f@gfhgmqggterlﬁad%#ﬂg%\?lﬂ%%igﬁg%gp :
exhaust fan iﬁgﬁ?iﬂ%ﬁ@ dnlfini6r BPIothd SRRRNAYH bdckgroti@mgieaust channel 72 has a
first exhaust channel %3 which is formed between the |ower surface of

m ddl e shel f 42 arKexththe iaht eranmels inside rths wideagamefdevice 1l wilkbe deeib&d in 20 and

a second exhaust channel 74 which is forned between the upper surface of
m ddl e shel f det@il.and the interior upper surface of the upper case 5. The

Shel f 42 and i o diALePadly T 18, aff oy aned RiBE Vidtheotie P28 | s ough
ol SR A P
42 through t he openi ng 42B and passes over the power source circurt board
oxhaust Tan 15, and 15 WD 01/ 19153 PCTI PG 05961 15\ schorged (o the -

exterior of shaadydbmerayes, threugh gaprbstivisn therronstituegppaisad thedevisy-  exhaust fan

15.- That is, rect a(?o%ﬁjilng rairqgta e channI : nkelsﬁ ils 'g cgglillgt allil(') c ea%nel-,lnmtw ?chcgo% 1}1gn gir (%shannel

15 sucked into the interior of device 1 through opening 6A in the lower case 6. The
cooling air cools CPU 51 and rectangular heat sink 54, etc., and then is exhausted to the
- exterior of device 1 by exhaust fan 15 through the exhaust channel 72.

The exhaust channel 72 has a first exhaust channel 73 which is formed between
the lower surface of middle shelf 42 and the interior lower surface of the lower case 6,
20  and a second exhaust channel 74 which is formed between the upper surface of middle
shelf 42 and the interior upper surface of the upper case 5. The first exhaust channel
73, which cools CPU 51, passes below the middle shelf 42 and is discharged to the

exterior of video game device 1 through the exhaust opening 41A by exhaust fan 15.
The second device exhaust channel 74 cools the rectangular sink 54; part of the
25 cooling air that passes through the first exhaust channel 73 gets in above the middle
shelf 42 through the opening 42B and passes over the power source circuit board 31 of

the power source unit 12, is directed by a guide plate 31C to the exhaust fan 15, and is



upstream of power source unit 12. The cooling air that flows through the

second exhg Hgi/lﬁibannel 74 is supplied 5 from besides Wpat FdaeEss: ! N
t hrough opening 6A, nmenory card insertion unit 61 and controller

connection unit 62. By having the above-described cooling channels, CPU 51,
etc. is cooled as follows: First, thg heat generated by CPU 51 is
transmtted al ong a heat conducting 10 nenber 52, and then sucked into

rect angul adisdhéged 0 thé dxteriorl BE videaigainé ddviss il thfoagh exiaitdspeniayidda By from t he
heat sink 54. The heat that is released is discharged by exhaust fan 15
out si de ofexhimest fanddo JFhatds, dentangulad heat sipktSHds pesitidned)inathe goolingachanhel r om
power source unit_12 and heat generated from di sk device 11. Meanwhil e,
rect angul amswomwwerm grd power source unit 12, etc. are 15 cooI ed

i or® Chel oo e odolfa izl bl s e Bftsefai, S o RO SR
bpent neb 4 2oy b %‘?’P%‘?Pﬂ‘wdﬁ’é@ mgfflo mﬁé’gahﬁé@?@%@%‘; eﬁﬂaus@?ﬁsis.

(3) Housi r&namwmctﬁnrmmre 20 F| gs. 8 to 11 show the assenbly structure
of housing 3. Fig. 8 is a schematic diagram showi ng connection of upper
case 5, central Byﬁmkigsthd,abmeﬂek@ibed coaling dhanrielsy €PU 91,anel id ©ocled as
cross-sectional views seen fromthe right front side, and Fig. 11 is a
cross- sectioBews: vi ew seen fromthe left front side. Provided on the inside

ent ral ohastl s TS 1 Bl ggmerelea-i, CBPS i sl el pER SR {1 e o
S S 16 0 S e
Mil tipl e sipsigavdbdtes ot theheat \sfikca. S @heWsat! thélisaleRaded ibelischaiged byl, are
formed in the |lower surface of central chassis 4. Arranged above screw
hol es 42E exhauss fanckr eutside of the video game device 1, together with heat generated from
power source unit 12 and heat generated from disk device 11.
Meanwhile, rectangular sink 5_4, CPU 51, and power source unit 12, etc. are
15  cooled by the cooling air sucked into video game device 1 through opening 6A. After
the cooling air has cooled the interior of video game device 1, it is directed by guide |
plate 31C, etc. and is exﬁau_sted through exhaust opening 41A to the rear side of video
game device 1 by exhaust fan 15, |
(3) Housing assembly stn_icﬂnre
20 Figs. 8 to 11 show the assembly structure of housing 3. Fig. 8 is a schematic
diagram showing connecﬁon of upper case 5, central chassis 4, and lower case 6. Figs.
9 and 10 are cross-sectional views seen from the right front side, and Fig. 11 is a
cross-sectional view seen from the left front side.
Provided on the inside surface of upper case 5 are rod-like protrusions 5A
25  pointing toward central chassis 4, as shown in Fig. 9. The tips of protrusions SA fit
into receptacles 42C which are fixed to the upper surface of central chassis 4 (the places

shown by circles D in Fig. 8).



5C that protrude downward fromthe inside surface of the upper case.

Thr eadi ng i%goﬁlz‘rg d inside these ‘spacers 5C (the places shewipétsseir cl es A
in Fig. 8). at’is, upper case 5 and central chassis 4 are nmade integral
by fitting together protrusions 5A and receptacles 42C, inserting screws
10D t hrough screw hol es 42E, and screwigg the screws 10D into the

t hreadi ng of spacers 5C. As shown in Fig. 10, nmultiple screw holes 6B into
which screws 10A, NuuftBledcRw kdledU2B ifteaiHigscredse 0DME R beliisdried, aroRmed Ur f ace
of lower case 6. Arranged above these 10 screw holes 6B are spacers 42D

t hat pr ot r udén the lewerrsdrficeaminceritenl tlmssis 4.5 uAfranged ebove screwdiolas42E siresspécers
Threading is fornmed inside these spacers 42D. Therefore |ower_ case 6 and
central chaséCsthat pretsudesdasmward foe the ynsidessurfacenef the upper qagyn ThreagingHs ough

Sphcer 450 g mside tiase st Syt PEEFLOm b cifdtes A FBIB: A Shown i 1 Fi g
11, above.sone of w._hol specifi 6 - hol there
IS provi dgd a throﬁlgar%?séu ceé(r?&gg%fngé“.mpr8%#%%%?%%%?%@#&?8@%8e Kee of

upper case 5 ﬁdg@ki@s&ﬁm fedbptadlRU2CSinferfify ScRAvsSIODRAEAS Scr@frhollHAIE, lafd | over

case 6, cen chassis 4, 'and upper case 5 are integrally connected (nmade

i ntegral) by s¢rewinghige scitvsd 0Dl ifidlo théthfuading ohspaceess@w hol e 6C and screw ng
said screw 10 Cinto the threading 20 of through spacer 5B (the place
shown by circle C Anstovgp ing)g. 10hmubliplescresichnlesi GRcintocwhiok serews 104, k0Bcare

I nvention has {he follow_n ffects: Because rectangul ar heat, sink 54 is

pl aced upstré%lf’ﬁ mﬁefieﬂeare&sg!eﬁgnéhfa’ﬂwsws F"o‘?ﬁ%BW%“s"s uridzangsd gboys thesg,,,

. tenperat ype [ ' hat in the at .,entte r power
source Pt $9% ks ol Rhcf Ao GERM bl Bl oS SrbE B e

i t possible tenf chiskignt | S{‘hfdaﬂﬁaﬁ@?%rﬁ{bﬁiﬁk‘i'deoih@&r ?;Jaeas 29BN ETRéreRE fowdponent s

of the device. Al so, because the CPU can be cooled efficiently, the device
can be nade casedd el centralcehiapsiy € dird Madwinteprdl ib rindertigtefewdalOas 10Bvthixagh of t he
type under WO 01/19153 PCT/JPQ0/ 05961 17 consideration. Because

rect angul ar Iseraw boles |6Bsand; serepdrgisaidipdrens Hds 198 intogthe Sueddingcofnpacers #ldt i s

(the places shown by circles B in Fig. 8).

15 : As shown in Fig. 11, above some. of screw holes 6B, specifically above screw
‘hole 6C, there is provided a through spacer 5B that protrudes from the inside surface of
upper case 5 through central chassis 4 to the screw hole 6C. That is, lower case 6,
central chassis 4, and upper case 5 are integrally connected (made integral) by putting
screw 10C through this screw hole 6C and screwing said screw 10 C into the threading

20  of through spacer 5B (the place shown by circle C in Fig. 8).

The above-described embodiment of the invention has the following effects:

Because rectangular heat sink 54 is placed upstream in the cooling channel
-from power source unit 12, low-temperature cooling air that does not contain the heat
emitted from power source unit 12 can be blown onto rectangular heat sink 54, which

25 makes it possible to efficiently cool CPU 51 and other heat-generating components of
the device. Also, because the CPU can be cooled efficiently, the device can be made

smaller as compared to conventional video games devices of the type under



actively absorbed and rel eased by the rectangul ar heat sink 54, thereby
further igproyd pg the efficiency with which CPU 51 and paginiiolisvs
heat - general’i ng conponents 5 are cooled. In addition, because rectangul ar
heat sink 54 and CPU 51 are connected by heat conducting nenber 52, the
conduction of heat from CPU 51 to recgangul ar heat sink 54 is pronoted by
t he heat conducting nenber. Since the rectangul ar heat sink 54 and CPU 51
can be sectdmsid¢raieéinected by 10 heat conducting nmenber 52, the cooling of
CPU 151 can be ensured. In addition, because CPU 51 is positioned at the
bottom of the i rBesauserecthgularchest sinkaifds used) whichhadwlatgeemfmattaﬂ;eaﬁﬁ?u 51 can
be allowed to escape to the top of the interior of device 1, which can

pronot e t hactively| absgrbed @UCB’!SCdThY sth‘ta'PF%]Pb\)Ea’c gigk %O‘F‘F'ﬁby dpsthezi ency of
CPU 51. S t.h U.5 f t 15 devi |
Can be. adBSRERg e Sty R Shien CRIE ST P Sl béat-pieribhe fmpqnans ' ©°

above-d scgljelgg(qedanbodl ment but includes other constructions, etc. that can
achi eve the purpose of the invention. Mdifications such as the follow ng

are al so i ncl udqg additiéd) BeddiRTedtingulay Reat §ifl0 54 afld TP 58 HRe|cBanetied bk 1 and
rectangul ar heat sink 54 are provided so that they 20 touch one another,

they need cwiduitingmmmber 52 dhe/condintion ofiwatifromiCRY Hietorectarigilar Aeat sinkS4 cool i ng
menber is not limted to rectangul ar heat sink 54; for exanple, a heat
exchange eis@nemetedby/the heal conduetingmesmbist.ng surface and a heat-radi ati ng

f b ded CPU 51. f d th
?ﬁéiSéesu??‘éceeoﬁ?r°Y.tb%%%8é‘%aﬂestw}$’i% R ChDGY &P ket SeRET Br Lo cru

51. fﬂtc%nb uR@ any that serve the
pur pose of coo‘?ﬂang 3escrglctflcgﬁja ove eI ectroni ¢ device of
this invention haadditién, Bf:cfaﬁs‘et(SPWBl islyRkitoncilt &etbbtt&hfdfﬁieﬁﬁléﬁ()t dfeideo

heat - generati ng conponents and allow ng snmaller size. WO 01/19153
111111111184nid devidel 1, Heal émitted by ICHRCS1 3@ O 0B08dd tocescapel to the topChAhh/S
interior of device 1, which can promote the c(;oling of CPU 51. This can improve the
cooling efficiency of CPU 51. Since the cooling of CPU 51 can be done efficiently,
15  device 1 can be made smaller.
The present invention is not limited to the above-described embodiment but
includes other constructions, etc. that can achieve the purpose of the invention.
Modifications such as the following are also included in the present invention:
For example, if CPU 51 and rectangular heat sink 54 are provided so that they
20 touch one another, they need not be connected via heat conducting member 52.
And the cooling member is not limited to rectangular heat sink 54; for example,
a heat exchange element having a heat-absorbing surfacc and a heat-radiating surface
may be provided on CPU 51. A cooling fan may be provided on the inside surface of
opening 6A to forcibly blow air from outside onto CPU 51. In short, the shape,
25  composition, etc. may be any that serve the purpose of cooling CPU 51.

As described above, the electronic device of this invention has the effects of

being able to efficiently cool heat-generating components and allowing smaller size.



1. An electronic device eneratlng conponents that emanate
heat, and aw&{ri)h)vgisssourc !ﬁ’mﬂ EHE ies power to saidpegapociBee’ ati ng
conponents ri'si ng * for taking in outside air as a
cooling air into an interlor of the electronic device, and a cooling
menber that cools said heat-generating ggnponents, wherein said cooling
menber is placed in said cooling channel upsteam of said power source
unit. 10 2. The el ectronic device as cesmsbed in cl.aim1, wherein said
cooling nenbers include a heat sink that absorbs heat emtted fromsaid
heat - generating conponents and releases said heat into the interior of the
el ectronic device. 15 3. The electronic device as descrl bed in claim 2,
wher ei n sai dl-he's elettromicadryics daving heattgenerptingeompgnenty that empanatohpsb@nda@ vi a

heat conducti ng nenber., 4. Th el ectroni deV|ce .as descrlbed in.claimail,
wher ei n sai cPONEREOUEREHotthat Supp lemg}ﬁaé‘h? -ESHRtng fqsIponsRys,com Rﬂl@ectrom c

device oqp i 51 NGy BolQHRR 1D alldR offaR AL Y LK AL A0 SREG o BeoP! P

shape having a rel nsron I n elg Ion thereof, a
central chagghﬁngﬁ§k¢¢9@ﬁd inside said hou5|ng, in the mddle part in sai d
25 hei ght direction; heat - generating conponents positioned in one space
wi t hin said housi lagoblm“gkﬁéﬂﬂeiihhﬂdobls]sﬁﬂﬁkiﬂéeﬁéﬁuﬂgébhﬁé&tﬁimm CL s
PCT/ JP00I 05961 19 relative to said central chassis; a heat sink menber
posi ti oned isidiensling memher is plkced iim seid icgoling cliapre] wpsteam oE said PoWEHsAGEd
center chasg&ﬁtand thermal |y connected to said heat-generating conponents;
10
2. The electronic device as described in claim 1, wherein said cooling members
include a heat sink that absorbs heat emitted from said heat-generating components and

releases said heat into the interior of the electronic device.

15 3. The electronic device as described in claim 2, wherein said heat sink and said

heat-generating parts are connected via heat conducting member.

4. The electronic device as described in claim 1, wherein said heat-generating
coinponents include a CPU.
20
5. An electronic device comprising:
a housing that has a roughly rectangular parallelepiped shape having. a
relatively thin dimension in a height direction thereof,
a central chassis positioned inside said housing, in the middle part in said

25  height direction;

heat-generating components positioned in one space within said housing



5 an exhaust fan provi nmﬂ n of said housing; an opening

provi ded ig sai % sJI0USi ﬂmmlﬂl mam opposi te said exhgesipdodsosy and
first and second coolindg air thahnel s *bet ween said exhaust an and sai d
housi ng opening, 10 wherein a first cooling air channel is forned in said
anot her space with respect to said cqgtral chassis, and a second cooling
air channel is formed in said one space with respect to said central
chassis. 13%five lW&ai€bdfhl Bidsis; devi ce as described in claim5, wherein, if
the el ectronic device is. partltloned taking into consideration heat
generation in the hedtasink efember poditidnod mlaacthezospac:e withiti sid hessigwithl | y only
sai d heat-generating conponents are |located in said one space inside said
housi ng wi Téspectstoesaid t eenten i ¢chassisnandy| thermally j connegted &y j sgidh beat-genenstinge nber
thermal |y connected to said heat-generating conponents, and other circuit
conponent s COWPAHERS] gocated i n said another space inside said housing with

respect to said cen?ra| chassi troni.c device as described in
claim 5 wher ei N @ﬁ gedr?érog de&foga@ﬁ'é’nf"ég are thermally connected

to said heat si %aﬂ%mgrmw.&dqalsﬁdhﬁa&mgmdum@emopﬁa%{fb%aexx?aastfffmihe In an

el ectronic device as described in claimb5, further conprising: a power
source uni gad Wherein said power source unit is located in the second WD
01/29153 1 1"t 1 et ottrr et o1t PCT/JP00/ 05961 L L s 20

cool i ng ai r chanfinst andsesend cealingair chaninels hetweens sairkexkawdt fan and saidheusingect r oni ¢
device as desgribed in claim5, wherein said heat sink nmenber and said
heat - gener SPYHRE components are connected via said heat conducting member. 5

10, Thgel ect 1 ot e 8 ¥ BSfICACILAR s Binfdadth Bid anh!sGdcd vl lplyct roni ¢
devi ce 'Can be use sal ousli ng |n orizon ori ntatlon and
vertical okdgfd &htrﬁlrbhas%ﬁgmﬁ%' s€cond cooling air channel is formed in said one space with

respect to said central chassis.

15 6. The electronic device as described in claim 5, wherein, if the electronic device is
partitioned taking into consideration heat generation in the state of use of the electronic
device, essentially only said heat-generating components are located in said one space
inside said housing with respect to said central chassis, and said heat sink member
thermally connected to said heat-generating components, and ofher circuit components

20 are located in said another space inside said housing with respect to said central chassis.

7. The electronic device as described in claim 5, wherein said heat-generating
components are thermally connected to said heat sink member via said heat conducting
members.

25
8. The In an electronic device as described in claim 5, further comprising:

a power source unit, wherein said power source unit is located in the second



first and second coollng air: e formed roughly horizontally in
both orientgpiopiviss 10 ﬁﬁmﬂt\m devi ce conpri si ng,pdigmoogsssier at i ng
conponents that radiate source unit that supplies

el ectric power to said heat gener ating conponents, wherein said

heat - generati ng conponents are | ocated &p the bottomof the 15 device when
said electronic device is in horizontal orientation. This Sheet Has Been

Repl aced i | kbdlinglairlchirnk]l downstrdak ofl said heat sink member.

9. The electronic device as described in claim 5, wherein said heat sink member and

said heat-generating components are connected via said heat conducting member.

5
10. The electronic device as described in claim 5, wherein said electronic device can
be used with said housing in horizontal orientation and vertical orientation, and said
first and second cooling air channels are formed roughly horizontally in both
orientations.
10

11.  An electronic device comprising,

heat-generating components that radiate heat, and

a power source unit that supplies electric power to said heat-generating
components, wherein said heat-generating components are located at the bottom of the

15  device when said electronic device is in horizontal orientation.

is Sheet Has Been Replaced
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