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" PORTABLE |-NFORVATI ON TERMNAL 10 1. FI'ELD Enbodi’ ment s

of "'the present invention relate to a portable _
information term nal provided with a magnetic disc
devi ce. 2. DESCRI PTI ON OF THE4RELATED ART In recent
years, cellular phones have made- remarkable 1, 5-

i nprovenments in . their communication speed due to

~inprovenments in PoORTAWLE INFURMATION! TERMINERLM nal and |

to the establishnent of high-speed communication
infrastructures. Under such conditions, the cellular
‘phone is intended to be used in applications ot her
than telephone and mailing, for exanple, in

downl oadi ng i mages and sounds 20 for view ng and
listening, and the like. In order to enable to view
images and listen to sounds, a cellular phone has to
be provided with amass storage unit. Different types
of mass storage units, such as a |large-capacity flash
menory - or a magnetic di sc device have been

i npl emented into cellular phones. 25 However, nagnetic
di sc device currently surpasses a |arge capacity

flash nmenory in terns of storage capacity and price.
Therefore, it is practical to nmount the magnetic disc
device in the cellular phone, provided a few

pot enti al di sadvantages can be avoi ded. First,
magnetic di sc devices need to be | essened in weight,

1t hFTEmRSS, and size than their currently 2.5 inches or

1 inch sizes when they are to be nounted in cellular
phone&mhiddiments eficthe qutederdnd nwenkt ipnevelabé yto a portable
result in reliability problens. For 5 exanple , a
ipébimdaionHonsisialh provideidl withsa maexgosesiide device.
magneti ¢ disc device to pressure forces caused by key
20pRESERLATENN OF0THERELAJRIEARTed from a di splay that

is becom ng larger in screen size.
In recent years, cellular phones have made remarkable

'improvements in their communlcatlon speed due to 1mprovements in

- hardware function of its terminelrand to the establishment of

high~speed conﬁnunieation infrastructures. Under such conditions,
the cellular phone is intended to be used in applications other than
telephc_}ne- and mail ing, for example, in downloading images an;_i sounds
for viewing and listening, and the like.'

In order to enable to viéw’images and listen to sounds, a

cellular phone has to be provided with amass storageunit. Different

types of mass storage units, such as a large-capacity flash memory
or amagnetic disc device have been implemented into cellular phones.
However, magnetic disc device currently surpasses a large capacity

flash memory in terms of storage capacity and price. Therefore,

it is practical to mount the magnetic disc device in the cellular

phone, provided a few potential disadvantages can be avoided.




: I\/banvvhl | e, a magnetic disc device reads/vvrl tes

~information fronfto a magnetic disc by a magnetic: head

provi ded cl ose to the 10 nagnetic disc rotating at

~ high speed. Therefore, the magnetic disc  device may

be the cause of noise at the tinme of a call. As"

| descri bed above, - roughly two probl ens, namely the -

. -, noi se Firsahl magﬁétidaeiﬂsdmeoices arddd abeé Iiespenlaaem welght,
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of susceptibility to pressure and heat ‘are . :-
thiigkheght ethd alnelﬂnamghelrrme:end:ly‘l 305 deches d5'T imch Slzes
~a-cellular phone. As such an applied apparatus, for-

| wheanphey deparede Estverded liai demeham\mimm-i oHowever, such

2003--179687 di scl oses a cel | ul ar phone, prOV|ded with .
refuchignetwilYi sevitabiyi cksubt dperaliaibity problems. For
magneti ¢ di sc device and conmunication are -
egrBPLSiva e lpulpsmbonewithea fragileoasine eXpeseh the magnetic
- power consunption. In this prior art, the magnetic
dipg [defeige &0 Bres e iTOAPEy CRuFRE byl EﬁYtQP%lﬁﬁi-qnt §nd to heat
~operation durlnggg call which can be consi dered

gpRerabed oA PaAY Fh%?eb’%/ heé“mlﬂgnéaﬁaﬁérlgaﬁﬁrﬁgan size.
- Accordi ngl ¥1 this prior can, provi de ﬁﬁg%gt()d uct
of T ectievhides A HARNGHIG ASFCES R REARARBLFES dfprmation

FERBUES oA O BRPH) BY BARRRC R B °é9#28ﬂ%{f ¢i¥se to the

d d
- mpgdgehE AR AT al H L o e ”%Pﬁrﬁ%Prsmﬁl}?emagnem disc

OCCUTS I t's

°per a Oﬁeswiﬁgdﬁlgv@er%gﬂiﬁ o d!d?:l‘é‘m%w Bgm%gf the noise

i nten Uuse o fagne evice 4s a

o341 B TEKECEimS L DFSCH BIL QY B SRS b i1 ity to

€ acconpanying draw ngs, e incorporate

pf‘?a?sufé’ Bahid gfe ﬁﬁ%l@;;h‘i:gﬁ ﬁfﬁ&ﬁﬁtfﬁé aGfagnetic dl_sc device

strate e |rrents

nono erati,on tate and .t he. magnet..c ice,.li
%er&ax fbe é%?gecf)f no:.n? Q@ Lhe ql]dlﬁr et” %aﬁ.

Tln a cellular phone.

As such an applled apparatus, for example, Japanese Patent

' Laid-Open Application No. 2003-179687 discloses a cellular phone,

provided with the magnetic_: disc, inwhich the operation of a magnetic
disc device and communication are exclusively performed to realize
reduction in power consumption. - |

In this prior art, the magnetic disc device is electrically
controlled to stop its operationduringacall which can be cons idéred
as part of communication, thereby realizing power saving.

Accordingly, this prior art can provide a byproduct effect of

‘eliminating noises of the magnetic disk device audib_le to a user.

However, according to the above mentioned cellular phone,
since the magnetic disc device does not operate during a call,

responsiveness is lowered at its return from the nonoperation state,
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the invention, and together with the general _
‘description given above ‘and the detailed" descri ption

of the enbodi nents given below, serve 10. to explain
~the principles -of the-inventign in which: Fig. lAis a
perspective view of ~a cellular phone.according . to a

- first enbodi ment of the present invention in an open

asidatiee mBgget 18 discadpetspiststoppadeis ah- mrhmcpmiﬁad aall occurs _
- phone according to.the first enbodiment of the *«
. dmmengnmaqpﬂmahnmnlthEMMIHEhepﬁob&emqpnﬂihEieueﬂthelntended'

Fig. 2 is a block diagram show ng an exenplary

- usenbifgbhat hagneic aliconideyliiceyssem daka detatege elduilcsr.

phone shown in Fig. 1. Fig. 3 is a cross-sectional.

- view showi ng an internal structure of a HDD mount ed

in"the cellular phone shown in Fig. 1.. 20 Fig. 4 is a

: BRAEEsDESERIBREIN QR WHEh BRAWGNGA exenpl ary rnternal

structure of the cellular phone shown in Fig

5 is ARRSSORPRRY 1pg et ¥1ngTe I qmoﬁacggg'grgpﬁg in and

~'to a.,second. enbodi nent of .the present .i nvention. F
q,')g'nents of

CENFEILUBR & pALti 96 theRPEFifica ’r‘Eﬂ‘ 'arllﬂh‘éﬁé'a&&‘?}?]a‘?

chR gttty el Rse B! wibn e SRSl aefofitt B given above

affivdi Foha L) Sateg it taphcat PECRRBnY e R B3vgh betow: serve
vent i an descri q)ln det ai zmnth

52%%53%%“%6 rehgigles. of TERETaTGion e

of a phone accor

ENB@%T ng | ée?PéPegill.gve B8 per%&e&?j §3l¥ér§é/\%ccording. '
bl ésflfggxgﬂﬂg%ﬁheﬂi B?etﬁgnﬂfggé%t invention in an open state.

Fig. 1B is a persPectJ.ve view of the cellular phone accordlng

to the first embodiment of the present inventi_on in a course of being

closed.

- Figqg. 2 is a block 'diagram 'shdwing an exemplary configuration

of a control system inside the cellular phone shown in Fig. 1.
Fig. 3 is across-sectional view showing an internal structure
of a HDD ﬁounted in the cellular phone shown in Fig. 1. | |
Fig. 4 isa c_res_s—sectional view showing an exemplarir internal
structure of the cellular phone shown in Fig. 1.
Fig. 5 is a perspective-view of a cellular phone according
to a second embodiment of the present invention.

Fig. 6 is a perspective view of a cellular phone according

'to a third embodiment of the present invention.

_Fig.'7 is a perspective view of a cellular phone according

to a fourth embodiment of the present invention.
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information terninal. Fig. 1A shows an open state of

the cellular phone 10, and Fig. |IB shows a state in-

‘the course of being closed -of the cellular phone 10.
'Fig.. 2 is a block diagramshoy ng the 10

configuration of a control systemof the cellular

phone 10. As shown:-in Fig. 1A and Fig. 1B, the

eehlrarar ppheRerdfhn s divided into two casings, the

mai n body portion 11 and a cover portion 12. _ =
I'nci depiisdd MnenftiRe8E €RSI HESs sy Dithveitliod Gitashadidfdribed in

~key switch placenent block and a casing for display - -

deltadl, wieRpeetémaios t&'tﬁ@eaecmbanp@ﬂ? ®@edwimgs.11 and
cover portion .12 are openably/closably connected -

.'I\M-thImIEmt')DGEMEh’y a hinge portion 13. As a result,

the cellular phone 10 takes three states : (1) a state

in whikhgi Bd aod dtigpolBiame Lidnspeopénedvieapeofsaafalding-type |

Fig. 1A) ; (2) a state in which the cover portion 12
ced luparhghomurldeactobdinmg tol es€drgd ¢miaskimegptsofitehe portable
Fig. 1B); and (3) a closed state in which the cover

ip&Prmakiop tieymineded Kibt lahehews amepepartateap thef cellular

the closing state are nmmintained by a ratchet . _
PheeRakY s ANh&ids hbwBhgwsow geatei intthe wongeepef ithoing closed
13. Incidentally, the cellular phone 10 in _this . :
ofxhhpl eellulaxs phonged fr ed idrc? tifaf Pheckefliagely showing the
Eortion 11 and. the cover portion 12 are turnabl
COBpHBRFRLYLYY 2@ KORGECHoFYFERM1RE t /he Retaidse 10.
“a shell. wever,_sone cel lul ar phone js structure : .
Such (HaSBPHE LBOGES- pdY cish g dBe) EhanrelTctax iRhone 10 is

11 .or, t COVEr rtion 12 is

a3 1 0a8 ABEprhr st it O B SO p &Y fim R0 g cdbek bortion
] | (i ded | h i bod ] .
137 P ALl LR e e od lcﬁg,gfé‘%i B.GReEndEer kB switch
i Fi EFi-0. ,1B .
piACLHoA t*ﬁfel’o‘%gﬁ“ﬁr ?%%%“-ﬁ ' Bor Granfiy ey ’J—’é@'ﬁ%ctlvelye '
tel ep%%%@mbkﬁ'f‘ﬂgﬁ SR PRU 1OD Ak BvekIESERESh 912 ‘are -

oPehabiy/ closébiy connected with each other by a hinge portion 13.

~ As a result, the cellular phone 10 takes three states: (1) a state

in which the cover portion 12 is opened (open state: Fig. 1a); (2)

a state in which the cover portion 12 is in the course of being closed
(closing state: Fig. 1B); and (3) a closed state in which the cover

portion 12 is closed (not shown). The open state and the closing

state are maintained by a ratchet mechanism (not shown) provided

in the hinge portion 13. |

Incidentally, the cellular phone 10 in this example' is
structured such that the main body ?ortion 11 and the cover portion
12 are turnably supported by the hinge poftion 13 to open/ cleé like
a shell. However, some cellular phone is structured su.ch that the

cover portion 12 is slidable relative to the main body portion 11
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'reprodum ng port| on 22 di.splay portions such as a .
- main display 23 and a sub-display 28, key switches 24

as a key operati-on portion, a mcrophone 25 as an
audi o i nput portion, a speaker.26 as an audi-0 out put
portion, a camera portion 27, a hard disc drive
control ler 10 31: (herelnafter referred to as‘a "HDD

SORHObSREY p%%):moﬂ f*z’"rlg ﬁ?abfg i M R0 rgLBg'i:eéﬂk? te‘i"t dlnectlon |

referred to as a as ‘a magneticdi'sc

R EESpeFERRY ¥ f%:icrﬁﬂldpfbxfﬂéﬂ Ph nﬂlenﬁ oég JP@lon 11. The

tel ephone/ mai | function portion 21 enab ange

%Jﬂiééhta&%vﬁﬁ%iéﬂeﬁs (&14b . a%ﬂﬁda%l@:n dol Bﬁ&ﬁnéei‘m ep‘l‘)ones .
etween the 15 cellul ar one 10 and ot her tel ephones - -

and it AsTHHawEESnaF P! 18h . ant eand rifhe2yidpocaydi®ar phone
reproduci ng portion 22 enab es to viewand listen to

M dempatideauali elsplion/madlofadct fod iRorHdn301f ha owitieo/audio
the display portions and the audi o output portion 26.
éprivmcdngppent for 22endispicdy aorthenseiuridasph maid3display 23
and the sub--display 28 are conposed of liquid

- anydy at atib-eil 53 kays 28ELkey spriyches @n ade [kidyeop@hation portlon, -

di splay portions are anong conponents preferably
amépoepor A5t a$ raymandéo HOPWOpskhien eppgeker i as an audio
heat- when in use. .The nmain display 23 is provided on
CAItPUL PeEtien s symsnafm@lqn 275 ahwwbvdscpdrivercatroller
faC|ng a front surface of the main body portion The
dupbereinalitery refarspddedas m 4HBR IOl e erhard disc

'ﬁart of a suyrface (hereinafter referred to as a "rear

7 Pat @ (PFTEAnpREET dfaTrLss: t¢ 1 a2 HRpAadi) 1as & magnetic disc
sur.f ace (di Iay surfa%g) where the majn . display 23
qeglﬁﬁov?dgﬂé Q%ém§%ﬁﬁﬂl pl &p28 §%F%%%1%%‘%%Mﬁakﬁllary

di spl r mh e main displa is c|]osed.
For | exuiprELEPRABR B sﬁwtapnt RerEloh 2 eprayesaerchange of
: cggigbagtﬂ mfssagleg 3}" Tq:”tegr%al $and 1nsjgaen1§ li'rt%sdsla%%s%ybetween the

"'cellular phone 10 and other telephones and it includes a not- shown

antenna .

The video/audio reproducing portion 22 enables to view and

‘listen to video and audio contents stored in the HDD 30 through the

display portions and the audio output portion 26.
The display portions such as the main display 23 and the
sub-display 28 are composed of liguid crystal displays, EL displays,

or the like. The display portions are among components preferably

' disposed apart from the HDD 30 since they generate heat when in use.
The main display 23 is provided on a surface (display surface) of
‘the cover portion 12 facing a front surface of the main body portion

11,

The sub-display 28 is disposed in a substantially center part

of a surface (hereinafter referred to as a “rear surface”)) of the




"The key switches 2 4 is general |y an information input

interface such as a Keypad, which may include but is
not limted or restricted to ten-keys (0-9), a power

“ pbutton, a call button, and a nmil button. ~The key

switches 24 are prOV|ded in the main body.portion 11,
being 10 placed on the front surface (also referred: to

| Ry pe DD S LALEC): chPlol 308301 BY ARUGICOHAR Che natn

-12. when:t he cov portion 12 is clo

. BWphahess 24 prev NS SeenBYseb UsRip1dyIak éérvé‘s F&rseﬁﬁla‘iﬁclllaxy
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force” is given thereto, and portions under the key

BWpll afepo PYi IR YWHeRC eh¥enal warispliayest| ¥s divsER For example,
m crophone 25 is an audi o i nput device such as. a -

whRpaEhe 05178 GORRRNRa i NEiJP1GO pRORS Aot A xdeY6Cenches, the
coll ecting sounds and is one of conmponents desirably

- sdizepegedhapaib-dispndhesHDR 3Bouvhich 0] 5. ndidse
. generating source. The speaker 26 is an audi o out put

o devuuﬂhék&ysmitmhesBhesg@ﬂemahéyanmmﬁqﬁmabmmmmmput1nterface

during a call and generates various kinds of sounds
sswbasig keypsd, whiehmagnisolude bﬁhel% peakkimizgd gr restricted
provided wth a magnet. Further, the speaker 26 is
tpl trreckays 0ok, Brpower buttos, @ gsdl butden f and am@abl button.
reception, and thus is one of the conponents
T@@skﬂal§wt§h§§o%%érgmqvxd%ﬂph@%laobw aertdon 11, bemg
noi se generating 25 source. The canera portion 27 is
rdpspesathmirort paafasadpdee taured %9&”0@%37@?-&9“?211? face”)
bei ng positioned closer to_the hinge portion 13 _th
tQaFd%C&?g EBNYCOVRFPOHIN 44 Wien Fhe qon 305511% df Jzﬂz closed.
1S adagted to capture still and novin g The
TPRIWY aUtECReH it BEe Bressed ‘eiéﬁe\‘%%o?:ﬁaa:n 7 § pressing force

| i%éw&?‘-r‘%%o{aﬂe%%%'r AaA belRioia Bhdlese e SVALPBRO RS PRk Feceive

naI speaker term nal) outputting audio

'18Pgﬁa " provi ded.

The mlcrophone 25 1s an audio J.nput deVJ.ce such as & capac1tor

?”micr0phone. The mlcrophone 25 is a device collecting sounds and

is one of components desirably disposed apart from the HDD 30, which
is a noise generating source.
The speaker 26 is an audio output device that outputs the

other party’s voice durlng a call and generates various kinds of

‘sounds such as a mail reception sound. The speaker 26 is provided

with a magnet. Further, the speaker 26 is placed in close proximity

to auser’s ear for audio reception, and thus is one of the components

desirably disposed apart from the HDD 30 which is a noise generating
source.
The camera portion 27 is disposed on the rear surface of the

cover portion 12, being positioned closer to the hinge portion 13

- .than a top edge of cover portion 12. The camera portion 27 is adapted
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- A user can appropriately select a speaker, an
ear phone, an external- speaker, or the 1ike as an
‘audi o out put destination.. The buffer menory 33 is a
menory for exchanging data wi h the HDD 30.: The
retaining nenory 34 is a nmenory for retaining
informati on necessary for the telephone/mail function

t@%ép@fr@ étlii) atrr&pmwﬂﬁ@/ﬁwe@ r 6RO HRGRUANY t:agﬁuzad by the
and so on. nmenory --or the like i's used as the -

c@ﬁbﬂh%(ﬁhﬂ:mm’lg“stgf@i HRDreeatn ohd Gfemc¥yy 8anbEOotise HOD 30.
the read and wite of. information fromto the HDD 30.

The HOR 38disich seatednald dutpuitet Gl ahlemphhne jack and
‘being positioned below a finger rest area 36. ‘The
ahiergetnadspeakea tdfmihal optputtitng audbo Eigsalsaman befprov:Lded .
the main body portion 11, which does not include an
Aarssr ohintappraporiia telyf sekeatherspeadiediesn sirphicas , 24n external
and the m crophone 25 are provided. The HDD 30 is

- speshesedor nthed ikenias Bodaupgdet dwrput] desttimattign.

surface B of PCB 53 (described below) thereof, which

is a IThet byéfieramemery Y deea figuersyt fer @mmnmg@a’ca with
(front) surface side of the main body portion 11. In

thehdhD Wit ds Thestetatelimy giempey 33 iis Eo@?@@@ﬂkﬁp%l¥ﬁﬁﬁlnlng
to the front surface of .the mmin body portion 11,

inAPERRt RN msﬁé’?ijﬁ/@ﬁ Gﬁ@st?hepli%{“@ﬂb§ﬁﬂc§ﬂ?$ Ragtion 21,

SI de, of the main body portion 11. Fig
? dé‘éieé’e( AuddRar GMW@H&PHE‘:%H i4he PHQI 5% ﬂnuct% gl asjpmemory

DD 30 mounted in the ce]lular phone 10, As _shown
oF 1PHG J1ke 15 {REEDLH ¥‘ﬁE‘T‘HH’e‘59 Hle{f‘Bch%%'er TBe Hppycgntroller

3 e ehpotrad @afé*r HEASe FE S AR Ioh FEPRITAGHS HDD 30.
P - . .
% e 115 LA, HRLn i S i

pREE B o o %&gggrteesaé B s, 5Pl B0 rest. area 36

COVET I'S. an upper COVET

1Y lpqto%l(&fed on a flrst area of the main body portlon 11, which does

not include an area of the front surface where the key switches 24
and the microphone 25 are provided. The HDD 30 is disposed in the
main body portion 11 so that a surface B of PCB 53 (describéd below)

thereof, which is a heat generating surface, faces the operation

 (front) surface side of the main body portion 11. In other words,

surface B of PCB 53 is positioned closer to the front surface of
the main body portion ,11,' which includes key switches 24, than a
back surface sidel of the main body portion 11. |

Fig. 3 is a.cross—sectional view showing an internal structure
of a HDD 30 mounted in the cellular phone 10. As shown in Fig. 3

the HDD 30 includes a top cover 51 and a base 52 (collectlvely referred

"to as the “housing”), a prlnted c1rcu1t board 53 (herelnafter,

- referred to as a “PCB” 53), a fastening element (e.g., screw, rivet,
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S Suipese X

rigid material, such as a netal |ike stainless.steel
for exanple, ‘5 and it is part of a case of. the HDD
30. The base 52 i's a bottom cover covered by the top

'-cover 51, and the base 52 and ¢ he top cover 51

constitute a caSe structure. e PCB 53 has wiring
formed on an insul ated substrate by .using a printing -

BECONEEE) 5806 dSL il $5 Ja il gheth cH IR héAdinafer , referred
(unnecessary)’ portions other than the wiring in a _

E®RRELra tiHp f5|5| M gRdt&e swbstrate are di ssolved by

etching. G rcwt conmponents are nounted thereon. -

Dur i ngrhgetdd iddvert Bl siPCGh A CotBraei@s aifes theat plate of
The fastening el enent. 54 fixes the top cover 51 to the
cididmateridb;  sudte asohunet b liikedspaihbessmastearl for example,
securing a constant hei ght of space between the top

- aolert 55 padtt b dHasessf The Spacalal IThes bake BB 56 a bottom

to rotate therein. The HD 56 is fixed to the base 52
cveiecrventdiiiyvethy tapnoover YInoand Hhenpasdé Erzagnétthe top cover
head (not shown) wites and read information 20
Flo/donghithéeHD 68se Sondiare.of the HDD 30 on the top
covef 51 side will be called a cover surface A and a
sur f acBhe RGRJ3 dast warpeg Sormedonian ipsulaspdegubstrate by
PCB surface B. The cover surface Ais a surface
ysdingk |avé’lr}nt9\é‘§1kt@<€i’ub¥1%%uraélq ASmipEeed hby eSudihe pg@ner that
surface Bis a surface enerating heat (heat
(FORECLEPAGY 3 IR EORS ?FBEHEF%‘&SD‘CP§ "élliﬂatﬁwéfll% C‘dﬂﬁier thin film
devjce for storing variQus content .

‘%ﬂ&&ﬁ&ﬂ%’e lﬁlé’&cé’alﬁ‘ﬁ g"eﬁc‘)lt ¢Riponents are

has the HD t he notor, the gnet

OB e 0 hASTEOT o AU L RS thr SPas T PoPPFbipRigenerates

%% 56 by the. magnetic head and the notor.

The fastening element 54 fixes the top cover 51 to the column

'55. The column 55 is a pillar member for securing a .c.on'stant height -~

of space between the top cover 51 and the base 52. The space allows

the HD 56 to rotate therein.

The HD 56 is fixed to the base 52 to be rotatable by a motor
(not shown). Amagnetic head (lnot shown) writes and read information
to/from the HD 56. |

A surface of the HDD 30 on the top cover 51 side will be called

. a cover surface A and a surface thereof on the PCB 53 side will be

called a PCB surface B. The cover surface A is a surface relatively
weak to pressure from the above. The PCB surface B is a surface
generating heat (heat generating surface)

- The HDD 30 is amagneticdiscdevice for storing various content
(e.d., mages, audio, movies, , programs, video games, etc ). The

HDD 30 has the HD 56, the motor, and the magnetic head, and it reads




Fig. 4is a cross-sectional ivi ew showi ng an ‘i nt ér nal
structure of the main body portion 11 of the-cellular

- phone 10. As shown in 5 Fig. 4, the nain body portion _'
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11.incl udes the key switches 24, the nicrophone 25,
the HDD 30, a sound insulating wall 61, a sound
“insul ati ng sheet 62, fastening el enents 63, a base

: aQR!" %k@ﬁe@ﬁnﬁﬂna%l%%uﬁglfféxh”ﬁ{é BB 5695 1B MALABE 8 thead and

housed in a casing 60. A battery space’is provided in

ﬂﬂéen@@g,rng 60. The battery 10 space occupies a large -
- area and the base portion 64 is fixed in a vacant

space exg) #disngcibesbaddieiohaSpersr sHORiINPSA IPAErn@l fiducture
- is fixed to a bottomof the casing 60. The HDD 30 is

. dfl xhd haid bedpapert por tiilobf6haiddl luharf proé®®i I  As shown in
- elements 63. As for the arrangenent direction-of the

Fsgr.f dcethaf malhn By pbFtiol, 11 hiemcRGHesuthadweyBsivitehes 24, the
On an 'upper side, i.e., the PCB surface B faces the

. mipeophbne 25 orhe JEMUFtace sbdedoinsikatiiq weddy 61, a sound

portion 11. According to this enbodi nent, the PCB
iggufiatan® sheadeb2onfadteningelenenes 63 ,calrass pangion 64, and
pressure fromthe operation surface. As for the

& saghduiinprlaling eheetplbscehinh are diussd dm eheasiog 60.

HDD 30, the HDD 30 is, disposed so that the
| ongi tudAHARLY| FRREE oFF tHOVAGRd] in jehe a@iiagl &P -t Thenbattery

- longitudinal direction-of the main body portlon 11.
- SPAFS eFFURiRAEnl arAer AR ANchENS hatR IPTEdaINSE 15 fixed in a
~torsion of the_main bod% portion 11. The sound

VRREHF ARIRS SHEANddDY; the RatdETYpSPRCE he %saﬁem%won 64 is

25 Q4 t t he HDD 3Q at | t h ‘
fhaed iR Ut &t e%%&%w& 601 n3heiin o 16 SFLLS the base

t he. sheet 62 Alt tively, hock
phREAFE: B b, Tt arang) R Rt 1 net ehd - In

te]b:c :C?\ ﬁgrll: naé/rraonogsesrnee%sc §oLb-2: 59wy t%%sgugkage of the HDD

30, the PCB surface B'is set on an upper side, i.e., the_PCB surface’
B faces the operation (front) surface side of the main body portion

- 11. According to this embodiment, the PCB surface B is set on the

upper side to counter any pressure from the operation surface.

As for the longitudinal/lateral placement direction of the
HDD 30, the HDD 30 is disposed so that the longitudinal difection
thereof is perpendicular to the longitudinal direction of the main

body portion 11. This arrangement increases the strength against

torsion of the main body portion 1l.

The sound insulating sheet 62 is pasted up to the base portion
64 to cover the HDD 30 at 1eath partly. A sheet of material with

a sound insulating effect is used as the sound insulating sheet 62.

~ Alternatively, ashockabsorbing sheet ingel formmay beused instead.

In this case, it may possess both a sound-absorbing effect and a
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shock- absorbing effect. The sound insulating wall 61
is disposed in the casing 60 of the main body portion
11 to separate a space housing the HDD 30 froma
space housi-ng the nicrophone . The fastening
elements 63 fix the HDD 30 .t0 the base portion 64.
‘The sound insul ating sheet 62 is pasted over the

dheekenbBerBl fFESE SeH3, t 0 cover the HDD 30, thereby

- shiel ding noi Ses generated fromthe HDD 30.-

I nci demi@ldatnd hessau8dninsal Btd NG sSBReH0E2dMEN 8% casing 60
‘disposed to intensively protect a partial area, which '
oFoshé hhaibeeagesot idhd) 110t 6 s Mty a0spide HdWBi3¢ the HDD 30

For exanple, the sound insulating sheet .62 .may be '

fotospa spthdenhodeihd e HdDRidPophoms 25Q | The Ristind ngoyBéments 63

only a portion having a | atch nechani smthat holds

friket i@t 30htc ity bass potiiorHB456, Tiandoine imgubating sheet

head so as to keep them unnmoved-even with vibration.

- 625iknpasieed alvan aheplieatening tdienartepl6dnebmaover the HDD 30,

functi on portjon 2; enables call and mail,and in -
thedeby oshlelding dwo/sesdigenespredutiony thppHIDER2

~ enabl es yiemﬁng i mges and. |istening to sounds (for
exanpll@cidensad 1

Indthe wousy. imHelatiing Bbegt pot magrbe disposed
and the cover portion 12 are opened 20 when the

tpelBbhfvelY mfqtectnat Part bl tareaeMhilcly pPRoFi 1IN0 Hegomes a

~tQ be used, or when inmages are to be viewed. At this

npifg sopgeee Qff theHDDpboneFap exampley dihe $o1RA ipgubpehng sheet -
state, Further, whep the cellular phone 10 is not in

64aY PREAIAROF LS HRD LRI 80571 aFhEC dAFEnSIFRLY spver only

B PR o s Aot RGeS b e 1o0B 1 aaves

tg%wsﬁga{lt ga%d;ﬁggts ‘H%S‘g?%lg‘g Olllelseiizsgl gsaggi E(Iagp. bi%ehm iur}nntor\}%d even

with vibration. :

. Ihthebellulaﬁphone10}thetelephoné/mailfunctidnportidﬁ 

21 enables call andmail , and inaddition, the video/audio reproducing

portion 22 enables viewing images and listening to sounds ( for example,

music -and movies).

Ihe main body portion 11 and the cover portion 12 are opened
when the telephone or mail function of the cellular phone 1b-is to
be used, or when images aré to be viewed. At this time, the cellular
phone 10 is brought into the open state.

Further, when the cellular phoné 10 is not in uée, the main
body portion 11 and the cover portion 12 are closed. At this time,
thecellularphone]1)isbroughﬁintotheclosedstate.'Audio(e.g.,
mus ic, ring tones and the like) is audible 5oth in the open state

and the closed state.

-Hereinafter, various measures (measures against noises,
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Herei nafter, various neasures (nmeasures agai_nst .
noi ses, 11 external pressure, heat, and so on) in the
cel lul ar phone 10 of the first enbodlnent Wl be.

" described. A Measures agai Eii] Noi ses In.the. cellular
t,

phone 10 of the first enbodi inthe 5

arrangement. such-that t-he HDD 30 is disposed in the

A DRI Ay oo v
'fi%gb%nﬁgﬁn?%ntrﬁlfp% %@é&%@%d]t he sound coI I ettl ng

cap Irectivity an i ke). of the

m cr gph T e noi se counterneasure, -

in t% ik eg) UGaat N°'§§e§ he HDD 30 is disposed in |
theﬁa'ﬂPOQYe Q%ﬂltﬂ%rlphﬁh@eiobSE nﬁhé’oﬁifé@%%ﬂ)od%ent, in ‘the

di stant ‘as possible fromthe speaker 6 during a

GHalngemBnadslidi @hat £he HIPD380i4 %féﬁéﬁi’e@dlﬂﬂ e CBA8ing 60, the

sound insul ating sheet 62 with a sound insulating
raliregphonangs t g@uadbw seb Elét nedkles6df i hd BB POS®Spending
bet ween the H O and the m crophone 25. .15°It is

omtHe BhdeLtideot kbt rdisesnateh8aDpi3andien rn:hersmhﬂm:llectmg
25 and the space housing tHe HDD 30 are conpletely

‘cappbiated bcyltémtnsm;,nchndws:umleaﬁuhg)v\afl thd micidphuomd 125,

FIG 4. Asa nodification exanple, the sound

i nsul athenpfudd, #Ha mayseeohntreneasdray iathed irs trailehliment,
the shape of the mcrophone 25. That is, the structure
thedpdt30cH dispisabiathemagn bhdy portiphdie iZe , dredngmes itioned

HDD 30 prevents the microphone. 25 from picking up
asiddstentes passdiblg fragthewpeineedt dThéng awaddi.se Inaddition,

arrangenment structure in which the placenent spaces of
thrdilR &P dgheavered wightthe ppEnddingud addpareheal by with a sound

sound insulating wall 61 may be utilized along with
ipgelabing iiantat pRE bhe Soiask dngplabing s?@]tlhég ipelnterposed

| ow- noi se arransgoenent structure of the
between the HDD and the microphone 25.

: It is most effective that the space housing the mlcrophone )

25 and the space housing the HDD 30 are completely separated by the -

sound insulatingwall 61 as shown inFIG. 4. As amodificationexample,
the sound insulating wall 61 may be formed and arranged to match
the shape of the microphone 25. That is, the strueture acoustically
separating the microphone 25 and the HDD 30 prevents the microphone
25 from picking up the noises leaking from the HDD 30.

The low-noise arrangement structure in which the placement
spaces of the microphone 25 and the HDD 30 are separated by the sound

insulating wall 61 may be utilized alohg with the sound insulating

‘sheets 62, 65, so that the low-noise arrangement structure of the

HDD 30 can be further strengthened.
In this manner, the caller is not disturbed by noises caused

by the HDD 30. Moreover, the microphone 25 does not pick up the
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"HDD 30 can be further strengthened In thls'nanher

" the caller i s not disturbed by noises caused by the

HDD 30. Moreover;. the microphone 25 does not pick up

" the 12 noi ses of the HDD 30, ich can realize an

effective noise reduction. MeaSures against Externa
Pressure.and Shock In'the cellular phone 10 of the

ddilsk SMbRdEmRN o0, {REcHBRN3LA Bi A §ﬂ9%‘i§@ctﬂvé hﬁ)l@@sﬁ'émlctlon

60 .below the finger rest area 36 of the operation
(frontg. suehageedfa ahﬁtd@lﬁktféldﬁélp@frbbﬁﬁrélan&' hehock

~f|nger “rest area oo excludes an area- o0 ront,

sur f acen Wiy eellhalkeyphsué t Thase %eaﬁdrbheeﬁbeﬂgﬁemﬁ the HDD
25 are provided. This prevents the “HDD 30 from bei ng

| 30r dsseflspowed am thentasingheo desicw thie cauged bysttdwea 36 of

pressing force even when any one of the key sw tches

- th¢ operatdengdrohd ) Eutfeere of hhe RARnGwdygeer-tiaof 11 he The finger

HDD 30 itself faces the operation (front) surface

reigearea 3hatxalludesDaBsarehcofragetirontteaur faaadvéee the key

like do not suffer an adverse effect -and the |ike due

‘switchast3aRndi shomicsnpbpnehss taoje poeewided. Mishprevents the

the first enbodi nrent has a fundanental feature that

HDB 3 efnqmDbedng Prssnsk dye hottelandi af Hdwy caeingdof0 qaused by

- side that is necessarily held by a callers hand. This

taﬁméﬁ@ﬁtf‘%’&@ i} Vhem anyyns the key sx¥itehesot4 is pressed.
greatly lowering the frequency at which the HDD 30 is
danmgdIRAETY o Ther BRI THHEACR RO, TOBHRP 0 WA ifeces the
arrangenent in which the HDD 30.i s dlsgosed inth

opgrationd TE8Rt) ) SHrEace;syigie cso hat rhe Bg&iridte H@Hfletlc head,

n bod ortion 11 and t ove rt
iy, the L Ses0oF S HEFoH: SpasBPar FhecctyEr phrt bk due to
partEeaﬂY ikt orecn.on of the top cover 51.

Further, the first embodiment has a fundamental feature that

‘the HDD 30*is'di5posed-ih'theﬂmain'body portion 11 side that is

necessarily held by a caller's hand. This arrangement can

additionally provide-an effect of greatly lowering the frequency

at which the HDD 30 is damaged due to a rotational shock, compared

‘'with the ari:angement in which the HDD 30 is disposed in the cover

"portion 12 side.

C. Measures against Heat

Out of the main body portion 11 and the cover portion 11,

the HDD 30 is not disposed in the cover portion 12 having the main

display 23 which is a heat source, but in the main body portion 11.

This prevents the HDD 30 from being 1nf1uenced by heat generated

'from the main display 23.

As descrlbed above, accordlng to the cellular phone 10 of

the flrst embodiment, the HDD 30 is disposed at the most appropriate




display 23 which is a heat source, but in the main

body portion 11.- 25 This prevents the HDD 30 from

bei ng. i nfl uenced by heat . generated fromthe main
display 23. As described abovgg according to the

cel lul ar phone 10'of the first enbodi nent, the HDD 30
i.s disposed at the nopbst appropriate 13 p03|t|on in the

pod ididogr tiypene efd 14 Big-aieee cdd1alaWpkdne 1ddn WRiBh the main
~body-portion 11 and.the.cover portion: 12 are turnably

-~ dyooredohyll the- thegovear pbopids.125arthairndbliys supported by
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possi bl e to nmount ‘a I'i ght-wei ghted ~and thin, HDD 30

 tihe himgepbruian 1pharet A8t ki ilsepssd Mb]rtgtb Iﬁ@upltOsb]LE@Bt—tEelghted

of the external pressure influence, heat, and. so on.

avist ebirHD AE HDDhﬁocethIahephoneomméléSsmmg ghe problems
fixed in the casing 60 are covered with the sound ‘

Gt learrhigraatepsesire 681flsenckat heetkagrd ofo tdre.

noi ses. generated fromthe HDD 30 to the outside of

the cP¥RPGT raitdier BDPhO rAnsk spRonécrepheneg2éywhieh awe fixed

~ 10 nmuch as possible, which can realize noise

ine §het FHHIRE 60 AER, COYPEE WiFhdthg-aqid dasndpainghehirets 62,
10, also oaobtainable is an effect that the HDD 30 is

) 6énsagc‘a]:ﬁ‘ﬁ Bﬁékﬁaeaoﬁ dihe nehees gansmatedifrae thedDD 30 to the

caus the opening/closing of the cellular _phone
f351§% %é the 8§§|lpg ?ﬂ@%@a?h%dﬂ%ﬁrqmm 534S Rrejsnted as
obstruct ed - consu n HDD, 30 can be

SR S TS AR e HeiF SRt o

A O RUASEE S s, -
AT AR AT SR B e o
shSEEr%‘i‘&etH& 1@ céusghgby the opening/closing of the cellular
phone 10.

As a résﬁit, the operation of the HDD 30 is not _obstfﬁcted,-

the power—consuming HDD 30 can be mounted, and a user hardly heai‘-

 the noises generated fromthe HDD 30 even when the HDD 30 is constantly

in the 0pefation state.
II. SECOND EMBODIMENT

A cellular phone 10a of a second embodiment accordiné to the
present invention will be described with reference to Fig. 5. Fig.
5 is a perspective view of the cellular phone 10a. The second
embodiment has additional structure added a memory card slot to the
structure of the first embodiment. The same feferende numerals and
symbols are used to designate the same components as those in the
above-described first embodimént, and d_escription thereof will not
be given. |

As shown in Fig. 5, the cellular phone ‘10a of the second
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5is a perspectlve V|em10f the cel lul-ar- phone 10a. The .-
‘second enbodlnent has ‘addi ti onal structure added a

- menory card slot to the structure of the first

‘embodi nent. The sane referencgy nunerals and 25 syhbols
are used to designate the sane conponents as those in

 the above-described first enbodiment, and description
- nbereatnti 1hcNfes hecghd ailotAy lsﬁi?c\i\ﬁldléti FieGwe®n hhf«’lnger rest

cel lular phone 10a of the second 14 enbodi nent

. areal Bdesnd :c@DY SHOoin khepma\_tndmajaeﬁomrbrﬁml ngee f@fjer rest R

.area 36 and a HDD 30 in the main body :portion-11,

. atrea 36 h@&ngraafurat&ﬁr%obmmgper&ttéﬁ (a,‘?rreﬂatqf s@fface of a main

operation (front) surface of a main ' body portion 11.

bedp penbignchird 70, for exanple, a SDI" card or the

like can be inserted into/pulled out of the card sl ot

71 fr ommemirge chade’ 0 of f@heexrmipl ehody SPYr caoth dd.thEhdike can
SD " card and the HDD 30 are substantially the same in

bgi dnperved |iargipuddedspughef yehg fdagdesfiotn7i hfrdmes side face
Specifically, 10 the thickness of the SD'' card is

ofbbhe Pain Redy @ATHEN Ady while the thi ckness of HDD

30 is about 3.3 mm and thus the HDD 30 is slightly
t hi ckéme $RE eard andithm HDD BRuare; §gb§%@l%@l%é' fthe same in
HED 30, which further mtigates the transfer of the
whTER P Gt AR AN Y ek %erpafeyn bPérkRPeR- t FRerdfically,

DD .30.. I ncid ntaII « as _for t arran enent
the G kes Sé OF Lt (SH: C%thh% g - glémﬁ@etamﬁcém while

CREhiERnPs 8 Reblh 1035 wkt®s Pmmp pdhis Fhe BB IR SLionery

t%hgko eratlon (front) surface does not eaS|Iy af f ect
In this case, the PCB surface B of the HDD

The card slot 71 is thus disposed above the HDD 30, which

further mitigates the transfer of the presslng~force caused by the

'fkey‘bperation.to the HDD 30. ‘incidéntélly,fas:for the arrangement

direétibn of a -surface of the HDD 30, setting a PCB surface B on
an upper side as in the first‘embodiment is one alternative so that
the pi‘essing force from the operation.( front) surface does not eas ily_
affect the HDD 30. In this case, the PCB surface B of the HDD 30

faces the card slot 71.

Therefore, in the arrangement such that the PCB surface B

-0f the HDD 30 faces the card slot 71, it is contemplated that such

arrangement may be conducted to inhibit heat transfer between the

'card slot 71 and a slot of the HDD 30. Specifically, it is possible

to lnterpose a heat transfer buffer member such as a heat insulator
therebetween or to adopt a structure allowing easy heat release.

. If such structures cannot be adopted, it is effective that

- the PCB surface B of the HDD 30 is set as distant as possible from




20 faces the card slot 71. Therefore, in the
arrangenent such that the PCB surface B: .of the HDD

- 30 faces the card slot-71, it is contenpl ated that

such ~arrangenent .may be condygted to inhibit heat
transfer bet ween t he ca_rd slot 71 and a slot of the
HDD 30. Specifically, IS possible .25 to interpose-

' _@&@akdté%@fﬁr Dutf ertlf@@@g s§f‘f£‘c§§3 35h8ét on a bottom 51de,

i nsul ator. thérebetween.or to adopt. 'a structure

tHdretiyngeadsy ik aihd ahr@angemeht £HED Iﬁ.tﬁlldfattléfseﬁhéaﬂf‘é’ﬁsfer of
be -adopted, it 1s effective that the PCB'surface B of

 tibeehé&BD fHoni & B o&StiS HDBNSO Ao ROSSEIH @ardopldded @ the card
-.-card slot 71, i.e., the PCB surface Bis set on a

siettt gh.si de., thereby realizing the arrangenent

that. mtigat es the transfer of the heat froma PCB of

t he HDhBY) sttarucher8hxlsc ahd Iyl exhdbihstdre effedt sfFoinhibiting
71. 5 This structure also fully exhibits an effect of

- thehtbanshegr ahéeher preseingffaree presedry fidrec kegaopedation to

by the key operation to the HDD 30 since the card
tHediDDA0 $ snast thesatd abot & Ltived K36l alfare Hee IDD 38 . f Grurther,
the longitudinal /lateral placenent direction of the

 appfepghe lengitudingl/datereddpheeensnt dinectibndifrdhe HDD 30,
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AFFRRDY

to, set the longitudinal 10 direction of the HDD 30
iekhamapcii arcerdanne éhbianrirRapdinerk togiet shetlnngitudinal

mai n_body Eortlon 11 as in _the_ first enbodinent. I1I., .
WERPDA ¢ errepRA ipRbRE tpoBhe loggikuddnal direction

npodi nepnt according to_.the present _jnvention wll be
geg%?.%ﬂnmqy r&%@ﬁcélt 8SFiy. the FHgSt emppdigent.

ive view of the cellular phone 10b. The sane
IEg &gﬁg@ ﬁﬂﬁ% PLENT g synbol s are used to desi gnate
the sgne onents a nthea escri
first iiﬁ@%ﬁ (qu EPHB%]? hf’rﬁd embo J.men accorceilng to the

present invention w1ll be described with reference to Fig. 6. Fig.é

-_:|.s a perspectlve view of the cellular phone 10b. The same referencé .

numerals and symbols are used to deSJ_gnate the same components as

those in the above-described first and second embodiments, and
description thereof will not be given.

As shown in Fig. 6, the cellular phone 10b of the third
embodiment is a modification example of the second embodiment
described above with respect to the structure of HDD 30, which is
an external card type.

Two tiers of a card slot 71 and a hard disc slot 72, namely,
multiple tiers of slots, are disposed in a main body portioh 11,

being positioned below a finger rest area 36 which is a first area

of an operation surface of the main body portion 11. The card slot

71 is the same as that of the second embodiment.

A HDD of an external card type (referred to as a hard disc
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descri ptlon thereof Wi II not be gi ven. As shown 'in
Fig. 6, the cellular phone 10b of the third 20
‘embodi ment is a nodification exanpl e of the second
enbodi nent descri bed above wi gu respect to the

“structure of HDD 30, which is an external card type.

Two tiers of a card sl'ot 71 and a hard disc slot 72, 7
RAERY, hady iphe 1i %édeoﬁogs&a&énﬁg &l ppgsSes (Isréeamg 3) of
mai N body portion 11 ei ng positioned below

tHegeb BOSSE AIRA 23D eREEA ESrat fémisdd AR %&tﬁngrhbottom cover

~operation surface of the main body portion 11
- (@@dshbeh) Jdn be ihsesos® afd/Maillel blie $LaMRIhard disc slot -

enbodi nent.” A HDD of ‘an external card type (referred
Tofasmaa lsdde fase okbtharmhif?bolgrsortied 11s mBde ¥, the hard
covering the PCB 53 (see Fig.. 3) of the HDD 30 of

_ dilse aloteRaiid af sist arindingerhevibh 30 hot benatoaslied/ renoved

(not shown) can be inserted into/pulled out of the
widhgutli spersingt a G gD i dorfacenmife t hemowing kddymain body
portion 11. That is, the hard 5 disc slot 72 i.s a slot

' peritdainnglehe HDD 30 to be attached/renoved without

openi ng a casing 60 by, for exanple, renoving the nmain
body sitsHcture Te ther tbivd eeﬂd?foctlmgntthimdvhlch HDD 30 is an

embodi ment in which HDD 30 is an .external card type

‘exhRTPak|qard bype FRRXSAld afnB efifenidvieoto e agduct 1on because

user can_ inserts/pull out HDD 30 into/fromthe hard
UgPEcCIP dnﬂ;esftsd@@élldPHE HRD (3@ rintofdagm thephard disc slot 73
arraggement in V\':hl ch the card slot 71 and the hard
agrerding oto ek’ &Fef-apped in the main body porti on

11 makes the hard disc card 72 unsu

ptible t
; ess 1T BFERP SR 1y R iEh KDy gt 3P V%e@ndothe hard disc

ngl ‘fjfr.]atrael L)Yrerfasp;gé %r lrngg ebrmcli]j,r p%lrrtj_onI 9? makes the hard

disc card 72 unsusceptible to the pressing force caused by the key

~operdtion. Incidentally, as for the arrangement direction of a

surface of the hard disc card 72 placed in the hard disc slot 73,
it is one alternative to set the PCB surface B on an upper side as
in the first embodiment. In this case, the PCB surface B of the
HDD 30 faces the card slot 71.

Therefore, in the arrangement such that the PCB surface B
of the HDD 30 faces the card slot 71, it is contemplated that sueh
arrangement would inhibit heat transfer between the card slot 71
and the slot of the HDD BO. Specifieally, it is in accordance with
one embodj_ment of the invéntion to interpese a heat transfer buffer
member euch as a heat insulator therebetween or to adopt a structure
allowing easy heat release.

If such structures cannot be adopted, 1t is effective that

* the PCB surface B of the HDD 30 is set as distant as possible from
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“surface of the hard disc card 72 placed in the hard
~disc slot 73, it is one alternative to set the PCB

surface B on an upper side as__in the first
embodi nent. " In this case, thelPCB surface B of the
HDD 30 faces the card slot 71. 20 Therefore, in the

LRI A, B BB SO0 Gt LB i,
AR B 04 A B BBk RS BB Eranster of

SRRkt e e BY Uk BPRCIS W Ruld; cRRAPIRRH ' tne cara

sg%trﬁnb e‘fh§é’89r§§g@iﬁ%ﬁa%ml én gfgg 123& 8%%%?1%% ?ﬁte%‘égltgfs%rghibit ing

opt a structure™ allo r ease.

3l MEhHE BSr Qﬁmﬁﬂg g?e 8drdel chis éftggtﬂgl\éekéﬁt%%%ration to.

the PCB surface the HDD 30 1s set | sta

thessibbl of & Pred AdHY $18k071 7is DALEIYed (VA Bhe HOD 30.
surface B is set on a bottomside, thereby realizing
t he armangRFENs Fbatthd 1ddAleRlinae /1 ARBEA e p1dkenkhe direction
heat froma PCB of the HDD 30 to the SD- card pl aced

olfrtH DI 30 f i tSilsnd 1 9d cotbésp Bt angieaE fhedloiRyiftuldiYal direction

~exhibits an effect of inhibiting 5 the transfer of the

ofirteeshagd Hdscecamli 3R thayybe betkarpepdialar t® theonddRudinal
30 since the card slot 71 is disposed above the HDD

d2réctiénrdfhehe. main flovdyt perkaogi 1Ldisndn/ theéef Aatst embodiment.
pl acement direction of the HDD 30, it is also

I ontROYRTH: BMBODEMENTe | ongi tudi nal direction of the.
hard disc card 72 may be set. perpendicular to the
| ongi tudehiilan Phoineetdd of affouréhnembodiooyntpaectbodiag to the
as in the first enbodinment. [|V. FOURTH EMBODI MENT A :

pEesent dnvgnsien Micl obeddssuribedentict negereacedtalFag.td. Fig.

the present invention will be described with

- 7_ ri@f%p@ﬁ%@eq%iw g_iew offihe cellular phone 10c. The same reference

numerals and symbols are.used to design_at’e the same _compo_nenté.‘ as
those of the first to third -émbodj;nents describedr _abové; and
description thereof wili not be given.

As shown in Fig. 7, in the cellular phone 10c of the fourth
embodiment, a HDD 30 is disposed in a cover portion 12 that is
openable/closable relative to an operation surface of a main body
portion 11, with a PCB surface B facing a surface of the cover poi:tion
12 opposite a surface where a main display 23 is disposed. In other
words, thé. PCB surface B faces a rear surface of the cover portion
12 opposite a display surface. |

The HDD 30 is disposed below a second area 38 (the position

shown in the drawing) that is closer to a hinge portion 13 than the

top edge of cover portion 12 and that does not include areas of a

sub-display 28 and a camera portion' 27 which are disposed on the
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71is a perspeétive vi ew of- the cel |l ul ar phone 10c. The

- sane reference 15 nuneral s -and synbols are.. used to

designate the sanme conponents:. as those of.the first
to third enbodi ments descri bedoabove, and description
thereof ‘will not be given. As'Shown in Fig. 7, in the
cel lul'ar phone 10c of the fourth enbodinent, a HDD 30

FeadiseRased '&%H‘é"éﬂve@.ogbkﬁﬂoﬂzlihat is 20
openabl e/ cl osable rel ative to an operation surface of

a mai naBoEhr Rkt § 8fg ddud Wdily 12 tREB ISP d&fekt (BGe0@idn of the S
surface of the cover portion 12 opposite a surface -
HBIERG , i fRid cdin%@h?laﬁ&dlﬁlzdi +PeS Bengl Fudiler qieedsion of the
the PCB surface B faces a rear surface of the cover

HOWr Bicos 4@t oppasdridEiculars bayhe Udmifituddnaln@itbbx 86n of the
i s di sposed bel ow a second area 38 (the position

civesn porttiba d2aséng) tHhwtabcsresideseribed astibodinents .

portion 13 than the tap edge of cover portion 12 and

“that dDes HDOt 30 nel dilepesahapattafraubhdisgpaker?286 dmdthe cover

canmera portion 27 which are disposed on the 18 rear
pontfigpel f Mhrecwerr therHOLAO b tie chyertdrertion 12 is disposed
‘longi tudinal/l ateral placenent direction of the. HDD

apart fros Yunmdegophedet Hatok el mngntmﬂmaﬁlormlpacll gt only
of the HDD 30 is set perpendicular to the

incHee PrERFHatE Peepilen Jof thastatevier theaausisel1ot heing closed.
t he above-descri bed enbodi nents. The HDD 30 is

- Thespbora Bparstrudmreneisphakerrds aubodigeggyein which HDD 30

portion 12. Moreover, the HDD 30 of the cover portion
1fzdF§PB§§‘Bd%%Ftapféﬂ“ thensPeRker At mehEhesmierephene 25, can
rtlon 11 not only in the open state but

bod
rgﬁi&Z?n ¥ é 5eGtS AP -cour se of being closed. 10
Ther ef the structure of the forth enpbadi [
aht ch S50 38 TaPgeliEbh o gl £0r Uk (I L6 BaREps9] below the
a%pag _1110 & 1?1109_519:{ H%”@he sub- alsplay 28 provided on the rear surface

of the cover pcirti'on 12 can make the HDD '30 less susceptible to heat

generated from the sub-display 28.

Further, since the HDD 30 and the main display 23 are adjacent

to each other in the cover portion 12, the arrangement in which the

PCB surface B faces the rear surface of the cover portion 12 enhances

a heat release effect of the HDD 30 itself and makes the HDD 30

unsusceptible t6 heat from the main display 23.

Further,'the HDD 30 is disposed in the area excluding the

- area of the sub-~display 28, in particular, on a side closer to the

hinge portion 13, so that the HDD 30 is not influenced by a magnet
of a speaker 26. Moreover, since the position of the HDD 30 is close
to _the hinge portion 13, only a slight shock is given to the HDD
30 w_hen the cover portion 1‘2 is closed.

Incidentally, since an antenna is generally disposed on the
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7_the arra genent

-’.a&@@bsgﬂéfw b EGQLIP‘%)&%rc@@éf'ﬁH]:t]l% pﬁ% m@#ked the HDD 30

realize an effective noise. Such arrangenent in which

- the HDD 30 is di sposed below the area not including

the 'sub-display 28: provided'on'the-fear surface 15
of the cover portion 12 can e the HDD 301 ess

" susceptible to heat generate fron1the sub-di-spl ay

28 Further, since the HDD 30 and t he main di'splay 23
e I
1) @fsuf %loholl 8 mﬁ. g;‘rht ébﬂ cgﬁygfé%rtgfau% ité rovided,

“sur fraces

heat ease effect -of the HDD 30 |tse f-and nakes- he

qu@@saeptuﬁﬁélse&n{ STrlcqubfiy ho98e4 Nendmin dizdl.ay

23. -Further, -30°i s disposed.in the area:

o EXC|Ud&ﬂ&iﬂﬂahalaﬁ@@aﬂﬁaqéﬁea%ﬂbmédﬁf&éﬁtiﬁhs Wh1l readlly occur

particular, on a side oser to.the:: hinge portion 13,
tectHdmat sk el ¢dDbh 3Del s thot Thefbbens pdhbYi rvemtgbatibtobroader
‘a speaker 26. ‘Moreover, sincé the position of the HDD
aSﬁechdbm@&1ﬂhdtéh&dﬂhaﬁpqnmﬂmcﬂetﬁi1swﬁapnmsﬁmtghuvedev;ces,
shock is given to the HDD 30 when.the cover portion

afnd ikludtoseed dxanmlanst ahbyn aidndesaniked berains Accordingly,
~generally disposed on the main body portion 11 side in

vahichs zqu;iecat:mgns mayub¢ mastepw bticdisddpapoingdromethe spirit
HDD 30 in the cover portion. 12 side nmakes .the.HDD 30

oursepsepf ithecgenenalghnveryimmcpnaebt ¢ defined by kee appended
Addi tional - advantages and: nodifications will. readily

chetimg aml tthaioeaudNrilPaESin the art. Therefore, the
invention in its broader aspects is. not limted to

- the specific details, representative devices,  and

il lustrated exanpl es shown and described herein.
~Accordingly, various nodifications may be nmade

W t hout departing fromthe spirit or scope of the
general invention concept as defined by the appended




10 clains and their equivalents. 20 WHAT | S CLAI MED
IS: 1. A portable information termnal/ conprising: a
mai n body portion including a keypad and a m crophone,
the keypad being on a front surface of the main body
portion; a cover portion coupleg to the nmain body
portion, the cover portion adapted for placenent in
either (i) an open state where the keypad of the nain
BGAT pb? t¢BALIMEDadCessible, or (ii) a close state in
whi ch the cover portion covers the keypad; a magnetic
di sc device disposed in the main body portion; and a
sound insul ating el ement di sposed in the main body
portiort-and® i adtliend ndOURE tHPNt herhbyhbt | ROMREE1ng:
device fromthe mcrophone., 2. The portable

i nf or mad | BAN t K 11“%“‘3‘0{’0éLB‘f'JdllFlﬁ‘“éJ ?ok%‘flpé‘i'l Ang, @ migEPRbeRe, the keypad
t he sound j nsul at enment i ncl des a sound

A0 21 B rOSh Rt i oden T ot Beast B t Ty cover

the magnetic di sc, deV|c§ orti

The_port B (57 EiFat 11 P S A s %?5910&  ofJF shter portion
3 Eéjct of 107 FFIIF gg‘génm‘ﬁl%} r](lgla\%a§ge%n Salfr;'ns ?et Itﬂg keg%adt of the main

ment soun di'spos

%Bd Q&Eorp q5 %cbée Jt% 2 b{)]g € 15” G 8&!&8 n&ai:@ 1tnh Sh{%' %h«? ofchre:c portion

por | nf ormation termn

ggﬁggdtmgk%ggﬁny one of clainms 1 to 3, wherein the
sound I nsu ting el ement includes a sound insulating

val | t@IﬁﬁﬁﬁﬁﬁEEd§sE'8§§1é@mﬁ§%ﬁd}éﬂhhﬁhthgemgfﬁrﬁgd§:portlon,
disc device is placed froma second space in which
thg m crophone is placed. 5. The portable information
term nal according to any one of clains 1
a sound insulating element disposed in the main body

portion and insulating sound of the magnetic disc device from the
microphone.

2. The portable information terminal according to claim 1,
wherein the sound insulating element includes a scund insulating

sheet disposed to at least partly cover the magnetic disc device

in the main body portion.

3. The portable information terminal according to any one of claims 1
- to 2, wherein the sound insulating element includes a scund insulating sheet
disposed to at least partly cover the microphone in the main body portion.

4, The portable information terminal according to any one of claims 1
to 3, wherein the sound insulating element includes a sound insulating wall
to separate a first space in which the magnetic disc device is placed from a
second space in which the microphone is placed.

5. The portable information terminal according to any one of claims 1
to 4, wherein the magnetic disc device is disposed between the keypad and

the microphone in the main body portion.




to 4, wherein the magnetic disc device is disposed

bet ween t he keypad and the m crophone in the nmain body

portion. 21 6. The portable information term nal

according to any one of <clains 1 to 5, wherein the

magnetic di sc device is positiéhed under a finger

rest area being an area of the main body portion

bet ween_th keypad .and the m crophope.. 7. Th

por { bl | 1S PREFTN S SP 1AL LGt COPBI i) CECSRg P8k Gy one of

cl.ai l1to further conpri sing: menory card.slo

SBh0det Becilisas % PERPBUFT I ATRETHE HgRudet uner a
' deyj ' in dy p [ e |

PG et S, b g Sl aBREtaD b Bl Beo BgREbh AR Reen the

%%ﬁ%?%%ﬁgﬁgf5ﬁﬁ?%°3ﬁﬁkﬁe is disposed in the main body

e nenory card slot so that a heat

gener atj ng mapgr@bﬂehfnfdme%ﬁ %eﬁmlggxé&&ﬁg%é afly one of

back surface of the nain body portion eing a surface

SRRRSHt® bherdriaBt sitdAa&8nko the main body portion.
9. The portable information"term nal according to

& iy ,cardhbei di shbgadBamRED Cchel SendeMirgeadNénd RBe magnetic
menory card slot are disposed between the keypad and

tihec rieriephonethd ridie: FBUR Boeyigpertion. 10. The
portable information term nal according to any one of

cl ai ns 81 t Ohe, pyheteenidfemgagneteenidiadcademidiag to claim 7,
includes a magnetic disc positioned within a housing
wherete dhenmagrieedt digendsvdteniy bdspakedt hre theatain body portion
generating board positioned between the front surface
g lavh &heanendyydyapdrelican santhdathe heasigaperadtindlimward of the
portable information term nal according to any one of
migiesC 1dise deviethdieeea a feckagneibce df sthalmeieebody portion
i ncludes a nagnetic disc positioned within a housing
kgt @ Fusiace kpppsite the front surface to the main body portion.
9. The portable information terminal according to claim 7,
wherein the magnetic disc device and the memory card slot are disposed

between the keypad and the microphone in the main body portion.

10. The portable information terminal according to any one
of claims 1 to 9, wherein the magnetic disc device inciudes a
magnetic disc positioned within a housing mounted on a heat
generating board, the heat generating board positioned between the
front surface of the main body portion and the housing.

11. The portable infermation terminal according to any one
of claims 1 to 10, wherein the magnetic disc device includes a
magnetic disc positioned within a housing.mounted on a heat
generating board, the housing positioned between the front surface of
the main body portion and the heat generating board.

12. A portable information terminal, comprising:

a main body portion including a key operation portion and




generating board, the housing positioned between the
front surface of the main body portion and the heat
generating board. 12. A portable infornmation termnal,
conprising: a main body portion including a key
operation portion and 22 an au@io input portion, the
key operation portion situated on a front surface of
the main body portion; a cover portion coupled to the
RRi PUSERY IpePEi eRrtide cdveerkgior eporrtieapabireie pEiyRfed on a
pl aced in_an open_state where the key operation

poPRE o i cie s &l BaignBody Posleldtiat e where the
cover portion faces the front surface and covers

key opet &7h BISHTOoRCIPARR T8 iy iR P sBOE Gt tné "Sover portion
T D U T -
et S e B e, Te drEEise i Bot NBe R Pie (RByrcs and covers
IPKLIBAE] B 4 ot Tou, Bt e
oo SRR A R B0 Bl st i
heteen d Besc hepnt siptacsoand the magnetic disc sl ot

I'n tthe main body portion. 15. The portable information

term nak acq@edi@ad1e £lBkMAtldn tebRih dcBRIIMBONEELLim 12,
di sc slot and the nenory card slot are disposéd

wek¥eehné Rgnked aped atben sp@idgoadd aRduidie tasdied biPAttion portion
portion in the main body portion. 16. The portable

an@ frBE ERdio Oiplte part 1val inageQiathh BEI Sord8ityi. one of clains 12

to 15, wherein the magnetic disc slot allows the

magnet il¢. di Sbedevidde irdoltattenaeethnal toutdiapeid agy one of

the main body portion. 17. The portable information
dleimsi Halto dd¢ ofudiig t@rpelsdng &l Gemorwheirdi giot his diwpesed between the
portion further includes a canera.

front surface and the magnetic disc slot in the main body portion.

15, The portable information terminal according to claim

14, wherein the magnetic disc slot and the memory card slot are disposed between the

key operation portion and the audio input portion in the main body portion.

16. The portable information terminal according to any one of
claims 12 to 15, wherein the magnetic disc slot allows the magnetic disc device
to be removed without opening the main body portion.

17. The portable information terminal according to claim 16,
wherein the cover portion further includes a camera.

18. The portable informaticn terminal according to claim 16,
wherein the cover portion includes a display positioned to face a front surface
of the main body portion with a key operation portion and an audio input porticn

when the cover portion is placed into a closed state.
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porti of i MG idorehed Hava.ﬁcﬁ Oéltk ;:

18: The portabl e information term nal according to .
claim 16, wherein the cover portion.includes a

dlsplay positioned to face a front- surface- of the .
mai n body ‘portion with a key Qgeratlon portlon and an -
“audi o ‘i nput portion when the"Cover portion is placed
into a closed state. terninal, conprising: -
a. ”H'n19b0d!.BQE%&QIEfEﬁ%dEhé%ﬂﬁ%yt%Eﬁ&ﬁ&lonc6ﬁﬁfiéth.,
and an . audi o' i hput - portion.: y:operation -

p@&attlaﬁr p@ftléh and an
di sposed on-a. . -

cover portion-includi-ng.a min displ

Hddiy ispotasereinsh, atﬁébkéi]; HperntdoaPpsLEi o beisgCpositioned a

surface opposite to irst surface, the cover.

- Hrayddd @mrquertngréae key - operatlon portlon of the mai n

body portion.when the .cover portion is placed in a

cl ose atatver phet hen nndﬂaﬂlmg d mau.ngi:td;eldy dispssed anea first
of the. 10 main body portion-when the. cover portion is
pirfzed andteheubl-displantdisposied emia desphdwmmmegposme to
ina first area of the second surface; .and a nmagnetic

Wiss fideti surfihsposelk i govdr: mmtepnpcpveumnbetbw key operation
an. area of the second surface excluding the first

rorddon20f . thithaagor bady eorifiomuhieantheaavel pastdeni iy placed
to claim15 19, wherein the nagnetic disc device

| ima) elkpse STRES e d@edni dispbey fagiag §h@|%@3§eau§éace of the

that the heat generating board faces the second
ngjinfbedy portion when the cover portion is placed in the close state,

the sub- dlsplay'dlsposed in a first area.of'the second surface; and
a magnetlc dlSC dev1ce dlSpOSGd ln the cover portlon below
an area of the second surface excludlng'the first area.
20. The portable information terminal according to claim
1-9., -wherein the magnetic disc dévice includes a heat generatingboard
and is di-sposed sd that:,.the heat generaﬁing board faces the secoﬂd'

surface.




