DESCRIPTION PORTABLE ELECTRONIC EIEVICT. TECHNICAL FIELD
The present invention relates to a. structure of a Portable electronic
device, and in particular, to a structure for improving the operaby of the
portable electronic:device. BACKGROUND TECHNOLOGY Recently
various types of gaming products have been developed and they occupy a
high position in entertainment field. In particular, portable gaming devices
become popular recently and a user can enjoy playing games with the
device anywhere DISCLOSURE 07 THE INVENTION Various types of
portable electronic devices sugn as portable gaming devices and personal
digital asstistances (PDAs) aré developed. Meng of them have a casino
taking shape similar to a. rectangular solid. When a user, plays a game
with the portable electronic device, it is difficult for the user to grip the
casing, and low operability-6ftie ‘devie8 Féttices’iHtérest in the game.
There is another problem that the user's hands become fatigued easily
when the user grins the casing of rectangular shape for a long time.
Efibadirénts of the invention seek to provide a portable electronic device
having an easy-to-operate shape by a user. _In one aspect of the
present invention there is a portablé electronic devicé comptising a
horizontally:leng casinggbethendsof:which-are capable-of being.gripped
by a user's both hands, respectively, and a display unit fit into the casing,
an optital diskdrive Uit which hidsa lid Spermgbatkinard ariehen which a
detachable optical disk is loaded, wherein a planar region is provided at
the substantially center of the rear face of the casing, and at least a part of
the planar region constitutes the lid of the optical disk drive unit, and
whereip clirved shapes are formed symmetrically on both sides of the
casing respectively so that fingers of the user gripping the casing placed
along the:curved shapenakes:the tips:6f the fingers:away-fromdhe center
of the lid of the optical disk drive unit. In one embodiment of the
présent invehtion; butwardiy projecting bifges are respettivelyiatied at
both sides of thewearface of theicasingwwhere fingers of theuser,gripping
the casing placed. According to the embodiment, since the fingers
ahtFapaimfa useiare Hattifafly fiexed 4 fit t6the"dome-tikebuiges on
the reas face of the casing, it is easy to grip the portable electronic device.
And the operability is hard to be degraded even if the portable electronic
device is vibrated strongly while a game is being played with the device. In
addition. the partable electronic device fits comfortably in the user's
hands. Therefore, even if the User grips the portable electronic device for
a long time; the userdfeels hardly:tired: =< The:casing of the portable
electronic device may be a resin molded part. The resin molded part
cBiipfiges §FansparéntwWindow PRroad which'fe disjtsy-ahitéan be
viewed, and.a frame-gther than, the: transparent window, The fransparent
window is made of a first transparent resin. The frame is made ~ )

zimilar te a rectangular solid, When a user plays a gams with
the portable electronic device, 1t is difficult for the user
to grip the casing, and low operability of the device reduces
rnterest 1n the gams There is another problem that the users



from a. second colored resin. The fAr t resin and the second resin are
preferably molded in a unified fashion by two-color molddna. As such, by
molding the transparent window and the frame in a unified fashion,
strength of the casing may be ensured. The first rein may be molded
to cover whole surface of the frame in the resin molded part of the casing.
rectppgslapplifedasuriace Without a joint, a step, or a gap on the surface of

the £asIRG MaY:Re Iﬁéﬂ}ﬁ%ni’%@%@&dﬂﬁﬁ?ﬁa%ﬁ ) Dte e]ec&&%cﬁg&?‘cbcl%aving

elettronic device may comprise a speaker e casing. A through
an gigletmayehecerisdaetHEbottom face of the casing for emitting sounds

gengraigd kgmcthgrsprakerschbethepuah hele may be.formedwith a0 device

angle toward the front face of the casing. Thus, sounds are emitted toward
CoTgRE FASe e ISP ofippinit thie PYftaBie eletibiicirevagable of brfe eripped

by @@E@@%{?@ﬁﬁi&f@ﬁf@&&@@ﬂﬁ%ﬁ@@dQf&%}iﬂiyﬁ &ggwqrghr%mgh%? a‘}ﬁ’%ﬁﬁ@airﬁisk
. the front face of the casing, a uct formed inside the casing for, o
i A s AT B NP iR S SRR BB AL sk is

loadthiusyHireinsepitealsrsyich thatsodadataie eutpuhitam thatbont face-of the of
s state

casing. S¢, sHah .r-tisnj- fe-ing ~ Any combination of eleme ated .
e S e A R s RO, S L prodbh hiaar el disk
drivicentding! to/iee enibodith eMsetheo ferability ofre poriaplenctectreiies of the

g i ayse of bulges are provided on ack face
o e B B R R R R & e
shane frasvieitobref, ihorialkeselectroficrdévicericcofdihg tid fifsthe optical disk
drivemkgdiment; Fig. 2 is a top view of the potahle electronic device

according to first embodiment; Fig. 3 is a read view of the portable
elediVEeRROdERSIbIAG e freserérisaiienputwardly prpjegtiettdmaes are

respd@VAL theRQrabieeleriEoniciHe Yiee ACCHtNGg IR ISt emRAdinents the user

. Fig. S is a Left side view of the portable elecrronic dcvi! cc according to
eripple g gingdeced. 6 is a right side view of the portable elecero

device-agenzdinghiahiist @mbadimenthFigs eshows p4rsipraldedpad ey
ﬂex%g tL(IJp Ble Tr;o: Ial%rtdoﬁnaeqligesgﬁ\gg; %grt ng?eg;c 'aceeuopfptﬁg :(I:?igmgp it is easy to grip the
portable electronic device. And the operability is hard to be degraded even if the portable
electronic device is vibrated strongly while a game is being played with the device. In
addition, the portable electronic device fits comfortably in the user’s hands. Therefore,
even if the user grips the portable electronic device for a long time, the user feels hardly
tired.
The casing of the portable electronic device may be a resin molded part. The resin
molded part comprises a transparent window through which the display unit can be
viewed and a frame other than the transparent window. The transparent window is made

of a first transparent resin. The frame is made



T.Ha. 9 is a view showing how the portable electronic device is gripped by
both hands of the user; Fig. 10a functio diadram of the portable electronic
device; Fig. | shows structure of speak, s Fig. 12 shows a headphone
jacka remote pont ack; 13 is a fron.r view of a Dora-ion de according to
.,tond embodiment; 14 is a top view of the Portable information dev
accordingsecond embodiment; view of the portable
information me according to second embodiment; Figa front view of a first
variation of the portable information device accordino' to second

s embadimentaFing 174 afrantview:of a-second.variatign of, The able.,
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information device according to second embodiment;

resin are preferably molded in & unifised fasnion by “wo-color

moliding. Es such, by molding the zransparent window and t—he
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The first resin mav be moldsed o cover whols surfzce of
The frame in the resin moldsd part of the casing Thus,
uniform surface without z joint, a siap, or a Gay on the
suriace of the casing mav bs formed, which adds to the beauty

The portable elecironic device may comprize z speaker

speakar. The through hole may be formed with an ancle toward
the Zront face of the casing. Thus, sounds ars smirted toward
The face ol the user gripping the portabls slectronic davice

tnrough hole Zormed in the Iront Zface of the casing, and =z
duct formed insgide the casing for dirscting sounds generated

Irom ths spsaker fo the sescond thorough nols. Thus, fthe usas
feels such that sounds are output from the fromt Tacs of “he

Any combination of eslements stated above is zlso
effective 28 ons smbodiment of The prasent LNvention
Azcording To tThe embodiments, the opesrabllitv of &

(a}



78 is a front view or a third variation of the portable information device
according to second embodiment; ano a fronm vshowing orEEng of
portableatin device it BEST MODE FOR OARRYINs OUT THE
INVENTION FIRST EMBODIMENT Figs. | through 5 are views show
ing the appearance of a poztafle electronic device 100 according, to one
embodiment of the resent invention. Fig. | is a front view of the portaEEe
electronic device 100. A casing 10 has a horizontall oval shape as a
whole. Each end of the casing 10 is formed in  circular curve shape w ch
its center deoentered from a center line 14. by a certai.n distance. .74.,s
shown in Figs 2 and 4, the casing. composed of an upper?Oa an

board (not shown) IS pro dled. The circoic boaro |ncludes. SWI'[Ch contacts
for généra hg-a sighalby théoperatiorref vatioas corresponding buttons;
LA central processgg un|t WhICh | processes the signals so as to execute
“Various Computatlons an |mage ‘processing eguting imaae process a
sound-processiNg:=UAily visw of the portable

szlgctironic device

according to first embodiment;

Big., 3 is & resar view oI the poriabls slechironic device
according to first embodiment;

Fig., 4 is & bottom visvw oI ths portable slactronic device

Pig. 2 is & ieft side view of tThe portable slactronic
device according to first ambodiment;
Fig., & 185 2 right side view of the portanle slectronic

Fig. 7 shows a rezin melded part for an upper past;
Fig. B shows a Zrams ¢f The Uppsr pari;
Tig. 9 is & view showing how The poriable slectronic

the usser;

Tig., 10 is & Ffunctional plock diagram of the portable
slectronic device;

Tic. 11 shows sTrugITure oI speaksrs;

Fig. 12 shows a headphons Jaclk and & remots controller
Tank;

Yig, 13 is & IZront view of & portable information device
according To sscond embodiment;

Tig: 14 is & top view ol The poriable information deviaos

s



sound process. Theboard (not shown.) secured to the upper part 10a or
the lower10c. The intermediate part 10b has a higher rigiditt.nose upper
rart 10a and the lower part 10c to ensure tn of the entire casi r, 10.
ReturningLg.l, a liquid crystal display 7 (hereinafter, abbreviated as an
"LCD 12") servina as a display device is fit into the center of she casing
10. The LCD 17 displays, for example, a came screen when the porcable
electronic device 100 functions as a came machine or displays a schedule
or an address list when the portabletrona device 100 functions as a
peﬁr,s_grjal dlgltalstant (PEDA) e .0..7 shows the shape of the upper-
Da. The upper part IDa is a rés.= molded part. The LCD 12 and 'carious
buttons: mounted:on the-cireuitboard-are covered:hy the.upper part.10a...
The uoper part 10a comprises a transparent window 102 and a frame 104.
2 EFGE 8-$hows theframée oL Asubstant space for the cransparent window
102 isformed.in lie frame 104, I—Aoles 106, ICE whe varlous buttons are
loosely insefted and holes for checking the LEDS “material for protect.ing
ninc LER O:and far enablinethe-L €D-12 heing; viewed throxgh-the.window.
The' ram:. 104 is marL-- of e ) conceal the c'- boa-,
from View: The trandparent window 102 atferehie frame 10ararei midlded in
pynified manner by fwa-color molding technology, which malds two resins
7 of dlfferent colors or materlals at the sametime. =

.

Oolimen

@ = & Third varlation ol the
portable information device according to sscond embodiment
and

Fig. 19 i a front wview showing ths working of “he
portable information davice in Fig. 18,
BEST MODE POR CAREYVING OUT THEZ INVENTION
FIRST EMBODIMENT

ne pressnt invention. Fig. I 1s a2 Iront view of the portable
eisctronic device 100 & casing 10 has & horizontally long
oval shape as a whois. Lach end ol the casing 10 is Formed ir
2 clroular curve shape with iits center decentersd from &
center line 14 by a certsin distanos

Az shown in Tlgs. I and 4, the casing 10 is compossd of

an uppser part 1lsz, an intermediates part 10k, and & lower part
10z Inside The casing 1C, & circuit board (noT shown) Ls

tn



More spec- far forming, the frame 104 into a mold form, a transparent
resin material for nntransparent inien into the meld form. At that
time, The transpar materialmolded to cover not only the transparent
window 102 but the whole surfaceframe 104 that is. surface viewed
byuser grl_n'e electronic device 700) except for the button hcles like a thin
:dim. uniform surface without a joint, a step, or a gap between the
transparent window 102 andframe 104 is formed, addingto  beauty and
improving the visibi itv of the LCD 12 through the transparent window 102.
Reaions of the frame 1.04 situated: above an --low the transparent
“window 102tiedecorative area 16 anid abutfon aréa Edis Very arnow as
»shown in Ticsand 8. There doperforming the two-colarmyiving, strenth of
the upper part 10a become improved whn comoared to the ucture that a
strapsparent shieet iS4 hay on-eion orhecstructuresthat ¢ransparentrsheet
Ihe frame "11) 4.. Since the user ggﬁrggtiryes pushes stron

c2Cuting imace es and a sSound proCessing unis
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(hereinziter, abbreviasted a2z an “LIOD 127 servingc

S : O IR e VU S 2y | - -
device LE L[LT ZnTe Lhe Cans : 3 the casing 10, The LoD 1

buttons mounted on The circuit beozrd ars covarsd by the uppsx

ne upper part ilz comprises & Transparsnt



the surface of the casing of the portable electronlc devioe for button
operation, the casing should have certain strength. By molding the
transparent winnow and the frame in a unified manner according to the
embodiment, strength can be ensured. In addition, since roe transparent
window sOz and the rrame 104 can be molded in a. unified manner at the
same time molding cost May be reduced.by coacine the whole surface of
the frame 104 with a transparent resin materil surface with. luster
appearance may be acquired which adds to the beauty. An the resin,
mematesialscpobathoraesistanice anrtransparencypref.- such.as acrysay-he
__emnloved The transparent window and the frame may be moldedsrent
~“rééin"'maténals froffachothet® surface 6,e6iifé totipper parts10a the
=-frant face being opposite 1o the user.is minly composed of; a left-hand
area 421 gripped by the eft hand of the user; a ighr-hand. area 4887°""
Trgripped:by theright-hand of theruser; ¢he 1:GB 1.2;:a herirencally long.
button 50 positioned below the .6(77! 12, where various buttons are
“providet: 'ahid afca 16 pasitioh abovethe 1SCD T Notches 64 7ard 8487
=are-farmed.on an-upper left corner and an upper right corner of the upper
part 10a of the casingres In the leftarea 481., an arrow key j‘df inputting
Meg dirgction instructior and-anranatog:device:22: mainty: for analeg nput of
9n_ipstuﬁcCconqa}ﬁr§ provided. The dcHfvurt'res and functions

f%“e%ad?%ﬁﬁ ng Irame into a2 mold Zorm, & transparent
resin material for Iorming the transparent window 107 iz =lso
injected into the meld formm. At That time, the fransparent
material iz molded Lo cover not only thae ‘ranscarent window
10Z but the whele surface of ths frame 104 (that is, ths

- el Lo, Lal

surface viewsd by the user gripping ths poriable slecoronic
cdevice 100; except Ior the button holes like 2 “hin £ilm. Thus,
URLIoIm striace WiIThOUuT & JoLnY, 2 SITeD, or & Gay betwaen Thsa
wransparent window 10Z and the Zrame 104 is formed, adding to
tng peauly and ilmproving the visibility of the LCD 172 through
The transparent window 102

Regions oI the ZIZrame 104 situated above and below =he
Transparant window 102 (that is, & decorative arsa 16 and a
button arsza 50}, i1g very narrow 2s shown in Figs. 7 and §
Therefors, by performing the two—color molding, strength of
Thg uppsr part 10z bscoms lmproved when compared to <he
sTrucTure Tnal & Lransparent sheeT 1s 2tiached onto he LOD
for protection or tThe siructurs That Transparent shast is fit
InTo the Zrame 104 Since the



be described below. Indicators 32 and 34 are also c.rovided in the ar' area
481.. The i.ndicator 39 lichas up durino access toemovarle recordind
medium, and the indicator lights LID durino wireless LAN (Wasp The
analog device 22 is on the device closer no the user th.an the arrow her
20. The hori.zontal center of the analog dcvi. cc 22 is located closer
toward the center line of the casing 10 than the horizontal center of the
arrow her 20c reason =o0s arrangement is as foflows. When  mh of the
user moves bet- een the arrow key 20 and analog device 221 the user

«pivatally.moves his.thumb with -alm.on the lower |eft cor ner pf égg casing
10 as a supporting OOlnouser ti ts the center of the analoo device 22 for

foperation: Therefore:the:operarionsls faciliaated-when-the :analeg-device
22 is positioned closer to the center of the casing. IC described below.

= ndditidnativ - iHdicAtorsts4 dnd 40748 provided inharttarea 46R:indieator

nipwhen the portable elgctronic deyiceis QN. The. indicator 40 lights.when
the iortable electronic device 100 is in a hold status wher every key of the

Liportife electronicdevice<100 i imva2id. winAsshownirPigelthe:eenter
of the arrow key 20 and the center of the button keys 30 are

JOp[‘ref“eal’ab'[fyuBﬁlarﬁ ““““ ted manner at bk same time,
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in the vertical direction from the horizontal center d, a casing

movements,er often keeos operating the arrow key 20. Therefore,

The
center of the arrow key 20 and the center of the button: keys 30 are
nvevevalsy located at the same distance from the center line 14 of the
casing 10 in the horizontal ection.distance between Pressed faces. 20 and
906 on a disk-like hey top ofrrow key 20: is rably set smaller than that
between the buttons 300,,,, 30c and 30d. The reason for this arrangement
is as folio Since the arrow KeyLaused to direct the vertical and hori.zontal

i preferable 7-a:a set the distances betweep the pressed faces.20g; 20t,

B

20c and 20d of the key ton so that the user can operate the arro 20
"vithouttel 272 °Soffthe pressel® f4ees gow key 2070 e othier hand,
ihe button keys 30 are often ysed to gi tinstructions nvspecthye buttons

30a, 30b, 30c and 30d Therefore, it is easier for the user fo operate”taklng
bhigithumb-eff the: buttort keys30:fhdiebutions: 30a; 30h,-30¢ and 30d
areloca a a with' a cc of the thumb when the user nieces hls/her thumb on

“Bhe'bathd At bothends of the'fransparéntewF02 of'the uppei
= 10afrontzface. through boie, 281, is provided in the,

uuuuu and The indicator 34
lights up during wirsiess LAN (WLAN) communicasion.

The anelog aevice ZZ i1s located on the device closer to
“he user Than the zrrow kev 20 The horizontal cesnier of ths
En&ing devilse ZZ 1s located clossr toward the center line of
“ne casing 10 than the horizontal center of the arrow key 20
The reezson for this arrangemsnt is zs follows. When the lest
TOoumD 6L The LUser moves Detwesn The arrow key 20 and thne
analog device 22, the user pivoitally movas his Thumd wizh his
paim on tne lowsr left corner of the caszing 10 as 2 supporsting
point And the user fL11Us the center of the anslog device 22
for operation Theretfors, the opesration is facilitsted when
che analog device ZZ 13 positiomed closer 10 The center of ths
casing 10

In tThe right-hand area 48R, buttons 30a, 30k, 30z and 304
(hereinalter, aiso ceoliectively referrsd to as “button kevs
307 are provided mainly Zor inputting a unigus instruciion. &
gtructure and Iunciions of the button ksys 30 will be
descriped below hdditionally, Indicators 3¢ and 40 ars
provided in the right-hand ares 48R. The indicator 36 lights
Up when Che portabie sleastronic device 100 is ON The

0



left-hand area 481." and a front-face through hole 283 is Provided in the
right-hand area 48R. The baarea 50 is located iit-' of an outer ed.ge of the
upper part 10a of the -0 on the side closer to the user holding the portable
egect odevice 100. In the button area SO, buttons 52 to 64 are located
other than the arrow key 20, analog device 22 and button the button area
50 is constituted so as t distinct from theleft-hand area 463 and: thearea
48R. In this embodiment, the button area 50 isin a horia ontabl.v
extending elongated hill-like shape. The area 50 is elevated above the

.levelot the plane formed.by the left:hand areariht-hand area 483 and: the

LCD, 12. In the vicinoftog of the hill, various buttons 52 to ra orovaoe Is
irarrahgement; the user-ecar visualhegisbattons toobe:operated-durng:
~aameplay or an apt: ication operation from the other buttons. Furthermore,
“%incé thé'butfondfea 50 is elevated, user can be - aware of the

arrangement,of these buttons.52 ta The elevated shape of the button area

50 also serves to prat e structurthe button area 5r, is net limited re h bong
s thereightodf thesbotton-arediffersfromy thereferaniy shifted upward

PRSI R Gl

LI TS VerTiCzl JIYXresTion IXrom e noryirontal oentery line of
— - - oy
whe casing LU
T oy JE . Foe b oeee [ - . PR e oy 2
Ihe CenTey O CThE BErrow ey 20 and the csnter ¢f th=

bhutton kevs 30 ars preferably logated af

from the cenTery line 14 of tThe casing 10 in “he horizonteal
directTion Each distance pstwsen pressed faces 20z, 20b, Z0c
gnd 20c on & disk-ilke key top oI tThe arrow kev 20 ls
prefesrably set smaller than that batwesn the buttons 30z, 30b,
30z and 304. The reason for this arrangement is as follows
Since the arrow key 20 is mainly ussd to direct the veriical
and horizontal movements, the user ofifen kesaps opsrating the
arrow key 20 Therefors, ii 13 preisrable To sa8t the distances

= - e P ) LA TR S
= Arrow xey 20 On the
s - o e i P — I b . w
other hand, the button keys 30 are oftsn used to give
R N e G — - N i [A—— = - el .
driferent instructlions by respeciive butions 30z, 30bk, 30c and
=1 T o . A, - o = - = o - ey e e (e
304 iherxgZoXrs, LT L8 egSrlerl IO TNE ussry To omerate Taking
. T S T, rmus A0 P “ o -
ie thumb off fths bution kevs 3( Hence 1t is preferable thaz
. — P W e w — o~ - o —— 3 — - -~ o ey
tne buttons 30a, 30z, 30c and 30c azrs locgatad o noa certain
gdistancs 80 a8 Lo avoid prasging unintendsd button with & Tip



height of the left-hand area 687, and theghthand area 48R. Herein, the
"hemeans a height based on a horizontal plane, on which the casing 10 is
;placed so that the =per part 70a is oriented upward. dor example, an
ei.ongatec step having ctangular cross section may be
provded to arranoe the various buttons 52 to 64 thereon. alternatively,
walls having the height eauacgreater than height of top of the buttons 52t
64 may be provided above and below the buttons 52 to 64 aged on the
same p.1 ene with the left-hand area 48L, the right-hand area 46P. and
the LCD 12. With these walils, the buttons 52 to 64 are riot easily pressed

©Howt by e Lsets hands operating theerrl; drthe RGor thebutton keys.
30 . It.abie that the buttons 82 10 64 Lelso referred to as 'sub
opera. tldn%uttons') arranged h the buttor area*o‘ﬁ aré 1 notdue‘“yL[PS“eﬁ for

sgameplay or a-main-operation ofthe.other applicatiops; and therefare the
buttons 5.2 to 64 are not reaut ec to be frequently pressed Specifi.cally, a

L homeBtt6R B2 IS tsedtd Go T2 backdda Mdin sevolume Bifttons 54, 54
-serve to decrease / increase the voll{rge of a sound reproduced through a

hhhhhhhhh
Ligd)

speaker or a headphone respectlvelydlsplay button 58 turns ON/OFF a

output_  act button 62 serves for selectlng one |tem from |tems
*HiEplayed 6ntHBTCEF 12 staft. Bultsh 643erves t6 on the side closer

to the user holding the portable elecironic devi

1ia i

48F. In this embodiment, ths buttor arsza 50 iz formed in =

3 P T

o

sTrugture ol Thiz bhuTTon z 5 not ilimited o Tha

el T



In a conventional portable electronic device or 0,md controller buttons
stated above are not prouSded on euenh from the plane withd arrowthe

button keys as this embodiment, but provided below the arrow Key or the
button keys, for example. With such conventional arrangement when the
user operates the arrow key or the button keys, the finger 01 the user

carelessly touches such buttons, sometimes leading to an

erroneousoperotoon,other hand, accordingembodiment, since the various

buttons are arranged onplane distant from the arrow key or the button

keys, erroneous operations are reduced:. Notches 861 and 86R

Larefarmed:on theLowér Chu torner andther fight Torner oftheuppel part
. 10a of the casing 10 as on the upper left corner and the upper right cor.

heig

*Bélow fhe notches 8670;hi carts 811 are provided “hoe 24 s formed in the

s gric cart-821 tg.allow a strap-(not;shoywn) erthe:likand +\When thepn cic
device 100 ac embodiment is used the foreiinuer are hiaced on the LOC

e side faee of thercasing~ko seEtnat the [eitthedni ds dletetabove the @rrow

- key.20 or- _ and the right thumb above the button keys 30, as descr The
i LS LOrIEnTel UDWZTT O exgiols an £2.0nN o B

oLlE, ey

othér fingers are scarsoas to

& trapezolidal Or ractangular ol

ke rYoss sscticon may be provided to
arrange the various putitons 5Z2 1o &4 Therson Eiternatively,
wells having the height egual To or greater than neight of oo
of the buttons 52X To 64 may bes provided above and bzlow The
butteons 52 to 64 arranged on the sams olane with the left-hand
arez 481, the right-hand arsa 48R and the LCD 172 With these
walls, tThe buttons 57 To 64 are not sasily presssd down by Ths
user’ s hands operating the arrow kev 20 or the buticon keys 30

It is prefszrabls that the Duttons L2 to ¢4 {zlso refarrs
to o as “sub opsration dutions”) arranged in the button ares 50
are not freguently used for gameplay or & main opsration of
The other applications, and therefors The butions &2 Lo 64 are
not reguired o be Irsguently pressad Speciiiczelly, a noms
button 22 is used To go 1Z back To 2 main sorssn., R volums
butitons 4, 5% serve o decrsase / increass tThe volume of &
sound reproduced through & speaker or a headphons,
respectively £ displey button 38 turns ONJ/OFF & backlight of
the LCD LI, A sound button o0 fturns OW/OFY z scund outpus. 2
select button ©IZ serves Ior selecuiing ons ltem Irom items
displaved on the LITD 1Z. A start pution ©4 mainlv serves to
gTars & game when z gams program is heing executned,

ILozoongata 120 naving



cover domelike bulges on the rear face of the e curve fodmed
by the fcreOinoers fits to the shape of thede aces of the casinodh the
user's gripS At the sane time, the weight of the casino | is kept by the
middle fingers to the litti.e fingers. Therefore, even if the thumb or the
forefinger is moved for operatson, the remaining fingers can stably
support the porta electronic device 100. too v ew of h
portable electronic device 100described above, dome-like bulges 421 and
491 (hereinafter, also collectively referred to as "bulges are formed on
both enRc., of the rear face of the casing 10. pLana is formed between the
two bulges 427 Aimost the plane’is 4 lid 42°of & 'smalft disk drive Gt One
-end-efthe lid 414s pivotal: e suRporaed ta th.e lower, part lag of the_ - ...
casing Ev slidino a switch 76 provided in themediate part lob, another end
2t 56 td 44 6pensIDPL poitableelectronic device100, Ars skud = ghvesun
- shown) is housed in the casing under the.open lid 44 A small disk can be
“loaded' on the disk dri've unit. The small disk providesan application”
»Pregram-ar:a came:Rragram for:the partable-electronic.device 10Q, Most
of mechanical' the small disk driunit such as optical pack-up (for example,
Y 8%nd 8&vS 3y stEIfnZare positiohetPtindér the ighithalf part ofthe 100:42

ﬁgkge: ol The user carelessly touches

Care i233.Ly such UTTONE, SOmaTimes
i8ading 10 an erronsgous opsratlion i The other hand,
according to this embodiment, since “he variocus DULTOn: ars
grranged on the plans distant Irom Th2 2rrow kay oY The button
kevs, erroneous cperation: ars reducad

Motches BSL and BOR zrs z2lsc Iformed on the lowsr lefi

orner and The lows:r right corngr oI The upper pari 10z of the

casing 10 as on the upper le’t corner and ths uppsr righz
corner Below the notcnss Bel, grip parts B7L are provided E
hoie 24 = formed in the grip part 67L to zllow & sTrap (not
shown} oxr tThe like To be passed Thersithrough and =—isd

When tThe portable electronic device 100 zccording wo this
smbodiment 1s usad, the forefingers ars placsd on the top =ide
face of the czesing 10 so that the lef> vhumb is placsd above
the arrow keyv Z0 or the anslog device IF and 4hns rignhs thumb
s placed szbove the button keve 30, 28 described with
referaence Te Fig. & The other Zingsrs are placed so 28 0
cover dome-iilke bulges on The rear Iace of the casing 10 in
This manner, the curve Icrmead by tnie forsiingsrs fits to The
shape oF The 1€t and right side Zaces of the caging To healp



An 7-button 461 and an Pabutton 461 (herein collectively vevev-te es
'L.P.-buttons 46 ) are buttons respectively operated by the left forefinger or
'left middle finger and the regnt forefinaer or right middle finger of the
user. The LB-buttons 46 are preferably used for oi-ein.B a special
instructioncannot be commanded only w th the arrow key 20 or the bun=
keys 30example, when a game screen is BBBeeteeo on the LCD 12, the
LB-buttons 46h. operated for a special action of a character in the g
example, a fightf.rLq stance or a scurtting posleionlg a special weapon
and the Bike. By providing the dome-like bulges 42 for grip on the rear
face:of the casing 18: the fingertipofithe user is:unjikely to-teuchthe44 of
the small disk drive unit, preventing a large force from e no applied to the
“diskeariveunit sFiirtAetforetdfie-like bulges 42 aredi bothsendsoftheo =,
Jear face of the casing 10, Therefore, even if the partable ¢ electronlc

ITatio

“device 100 is placed on a plane, the id 44 or the smell disk drive Unit does
tnet cegontaekwithrtther, sincedherimpactipspail-diskoorcabie

slectronic device 100

Fig. 2 is 2 top view oI the portable 2lectironic devics
100 As described above, dome-iiks bulges 420 and 42R
{nereinafter, zisc colisctively referred tc as “bulges 427

are Zormed on botn ends ol the rear Zace of ths casing 10. &
plans 1z formed betwean Lne twe Dulges 42 Almost tThe entire
plane is a lizd 44 of 2 small disk drive unit One 2nd of the

part 10k, another end oI the lid 44 opens backward of Zhe

portable eisctronic device 100 A small clsk arive unit (noT
showr) 28 housed an the casing under the open 1id 44 A small
cgisk can be loaded on tThe disk drive uniz The small disk
provides an application program or & gams program for the
portahle elacironic asvice 100 Most of mechanicel parts of
“he small disk drive unit such @8 opiticel pick-up (for exampls
& iens and servo system) ars positionsd undsr the right hall
part of the LCD 12 2n Fig. 1

Ln L-button 48L and an BEe~bultiton 40E {(hereinaiter, alisc
collectively refzrrsd to as “LE-butions 4677 ares bution:s
regpectively coperated by the 12T forsfingsr or lelt middle



drive unit become smaller, stable opera:disk d'i\ unit is ensured, leading to
decrease read e can be seen from-Pe eons cr7 th arrow key 20 and
button keys 30 are high.er than the max'mu,, height the -transparent
window 102 of the upper part 10a when -he casing 10 is placed an a
horizontal plane so that the face without the LOP 12 is orienteddownward.
Therefore, even the cas 0 is placed so that the face downward,
surface of ne transparent window 10e over the BCD 12 is not worn.
Furthermore, as shown in casing 10 has a circular curve cross section so
that tmgkness dgcr% es f;om its cent_,er toward ltoth ends. The arrow key
“*30 an the button keys "30 are arrangea S0 as to e inclinéd t6iard he ends
sref-the casing!.1Q in aceerdance-withithe cress-sectional shape ofithe
casing 10. This arrangement helps the user to grip the casing 10 and
24AtProves the eperability of the ‘d@rowkey 20-and ebuttonkeys=80 2
- theermediate part 's soh Or, the C&SlthO _an input terminal 70 for an_
‘externaland attachment holes 74 “for Tixing the external “device to'the
ceasing:10 are=previded.1Using the daput terminal 20 for connegction wit -
device, the portable electronic device 100 can be used as an input device
“fét”%‘6er§oﬁéF€6ﬁ‘fb’théFéF’fﬁeFRe§f oard-ormeusesforexamplesing =
ngonnec‘yogtwrentgx be further describeddet- switch 76 for opening, the
‘cover of the small _s drive unit ed port 86 for infrared communication
modute alsoprovided irtthedatermediate pagt lob. z0- ¢rin iIsatearndew

o [

of the portable electronic device 100. As desprlbed above, the dome-like
“%Tﬁgés AT arfcfans 10, the fingertip of the user is unlikely
to touch the lid 44 of the small disk drive unii, preventing a
large IZorce Zrom Deing applisd to the disk drive uni-.

(1
o
0
I
)
10
by
3
3
a3
7g
I
w
¢l
M
)
0
3
{m
=
2
1

i

3
9]
)
of
o
}_
]
[ i
5]
-
"
fh
w0
Q
't
b
fu
it



ded on the both ends of the rear face of she portable electronic H7THOS'
100. Between the bulges 421 and 421!, the 44 of the smell ' drive is
prcviced. The dome-like bulge 471 also serves asfor a battery bon (not
shown) pte trit down an oblong Protection 43 an slidinc the bulge device
100), the bulge 42R is detached from the casing and replaceacu.e battery
in the casing shows up is a bottom view of theahonic device 100. As
indicated with a dotted linesneakers 80C and OCR are crovided in the
casing 10.ont of the eakers BOL., OCR, bottom-face through holes 265
26R ormed on the intermediate partrespectiv. A plug 82 or a code 84
“Tonnected t°a headphiofié ¢ia Féniste Toritfolleris Irserted intes
- dacksjacks yill. he described lacer reference to Fig, 12, On the right of the
upper part 10a, a terminal 66 for supplying DC power co the portable
zelectronic device:100smprovided=Qn the rght ettheme:ate cas: 10bp=
electrodes 78 are provided fnr_sup'olyino electric power from a so-called
“vpoc‘i?ab‘le é’réactrbm%“dé:\h% 160 vx’?heh‘fﬁelbortable eléﬁﬁ‘bmé'b%vme 900 is

through holes 261 26R for scnct nee| po a e electronlc dewce '1.00 When
hihe deviee 1260 isplaced ondieceradle. 10 and bris:aleft side view of the

portable electronic device 100. A WLAN switch 90 is prowded in the inte
CParf 10binsert slot' 62 For PacEFVing aTetovablet==or Fevs 2C.

In the intermediate part 10k of the casing 10, ar inpus
termingl 70 for an external device and avtachment holes 74 for
fixing the external acevice to the zasing 10 are providad
Using the input terminal 70 for connection with fths exrzernal
levice, the portabls eisgironic device 100 zan be used as an
input device for & personal computer or the like in place of 2
kev board or a mouss, for example Connection with tThe
external device will be IZurther cescribed larter in dezail 2
switoh e for opening The cover of “he small disk drive unit
and an infrared port BE for infrarsed communication module are
also provided in the ntermecirats part 10D

Tlg. 3 i3 z rear view oI The portable elecironic devicze
100, Eks described above, tThe dome-liiks bulges 4IZR and 4321 ars
provided on the both snds ¢ the rear facse ¢f the poritabile
electronic device 140 Between thée bulgss 4ZR and 421, the 1ig
&4 of the smell disk drive 135 provided. The domse-like bulge
4ZF azlsc serves 2z & 1id Zor a pattery box (not shown By
pressing down an oblong projection 43 and sliding the bulgs
LZR leiftward (dirsction fto the end ol The poriabls slscironic



recording medium is provided in the low a right side view of the portable
eiectroni' power switchswitching ON/OFFelectron ¢ device 100 is
providede intermediatel() Fig. 9 is a view showing how the portable
electronic device 100 is gripped by the user. The Portable electronic
device 100 is basical.l y operated while being held by the us r's both
hands. The right andends of the casino 1 are held by the right and left
hands, respectively. As shown, the userft hand is SLflexed to .old the
casing 6 along the arc shape of the left sine face of the czonng 70. this
Jime, the | Ieft thumb of the user is placed on, the arrow kev TO to operate
the arrow key 20. Simifa Farly, the User's AiGht hand 1 afsd siighthFfléxed to
rhold:th: easing kG alg the areshape ofthe, right side face of the cesinc 10.
The right thumb ofuser is placed on the centhe butto keys 30 to operate
the buttoh kéys T 2Ciily tfitusersforéfingers-or forefingerscand middlev: ce
-fingers are, slightly flexed and'aced on thenfons 4E- The SR-buttons 46
are operatec cv tne rnrargs or * middle fi fingers. Thelisers mmaaig=s #°*
sfingenfinger andinger, of ring fingerand r-TorQ4nger.aresput.an the rear
face of the p__asmg 10 while b,-, to support the weight of the portable conic
d&dicer 108" As Uescritied- @m-Tacs through holes 265, 26R ars

. . . Ce
ormec on tne Intermediate part 10k, respectivelw L pius B2
i peotivels L plug 87

tor & cods B4 connected to a headphons or & remots controllas

135 inserted into jacks The jacks will be described later with
refersnce to Fig. 172 On the right of the upper part 102, a3
- per part 102, =z

. S = oo = Py - Tow e wm e H - 1 Y )
cerminas bt Lor supplyving DU power To the porzabls slactronic

device 100 iz providsd uno the rignt of the intermediats tars
10k, elecirodes 76 ars providsd for Fupplying elscoiric power
Irom & se-calied “oradle” to the portable glactironic dsvice
100 when the porzable slecironic devics 100 is placed on the
cradis Preciections of the cradle zre inssrzad into —he
bottom-Iace through noles 2¢L, IR for supporting “he poriable
electronic device LOC when the device 100 41g placed on <hs
cradls

Ly, 5 is oz left zlos view of the poriabls slecTronic
device 100 A WLAN switch 90 1s provided in the intermedia-e
part 103, znd an insert slot 82 for receiving & removable

recording medium g provided In the lowsr par- 10- g. & is
> E— e -~ ! —
& rignt side visw of The portable slecvronic davice 100 E

powar switch 94 for switching ON/OFT the poarcabls o



above the dome-like bulges 42 are provided at both ends of a rubber or
a metal mr-f=r,aT the dome-like bulges 42 has a smooch arc cross section
as shown inively, steps may be put th bulgesfor receiving the user's
fingers, or a plurality of small protrusions may be formed on its sunace to
imE.rove the resistance againt iip. The bola es 42 make it easier to grip
the portable electronic device 100Therefore, even if the device. 100 is
vibrated strongly fr is being nlayed with the device,is hard to be degraded.
Moreover, since the fingers and a palme natura iieteo to st to the arc
shape.of both ends of thelQ and fo the dome-like bulges 42 on the rear

B e A

face ofcasino  the portable electronic device 100 fits comfortably in f
agser's handss Therefore, evermid theauser gripsiihejpartable electronie

devvie 100 for a long time, the user feels hardly tired. hermora,since the
dﬁﬁﬁﬁﬁttﬁ%héﬁxﬁfﬁBEELLY opegrated while being held by the

wser’s both hands. The right and lefs ands of ths casing 10
are held by the right and lsft hands, respecTtively. As shown,

along the arc snape of the left sids Zace cf the casing 10, A
This Tims, the lelt thumb of the user is placed on the arrow
key 20 to operate the arrow key 20. Similarlv, the usar's
right hand I1s alst slightly flexed te hold the casing 10 along
the arc shape of the right sids face ol the ceeing 10 Tha
right cThuomo o The user ls placed on Ths centar of the buTton
keys 30 tTo operate tThe button keys 30 Onlyv zhe user’s
forefingers or forelingers and middle fingers zare slightls
fTilexed and arse placed on tne LE-buiions 46 The LE-buttons 4§

The user’s middle Iinger, ring IZingsr and lititle Iinger,
or ring finger and llttls fingsr are put on the rear face of
che cazing 10 while Deing slightly flexed 1o support the
weight of the portable slecironic davics 100 Es described
above, the dome-iiks bDulgess 47 a2re provided at both ends of
the rzar face ©f the cegsing 10 so 235 to fit o The curve of
the user’s Zingers For sxampis, The dome-ilke bulges 472 are
made 0f & plastic material. A slip-ragistant matsrizl such as
g rubbsr cr 2 metel materizl for Terture mav bz usad Bzch of
the dome~like buiges £I nEs & SIMOOTh 2YL CSrO8Ss sasTion as



electro device 100 is supbort middle fingers ring fingers and litile fingers,
the portable electronic device 100 can be stably held even whe use-
-e'e,ses his thumb or forefingerbuttons 10 is a functional block
uracram of toe Portable electronic device 100 When the arrow hey 20, the
buttons 30e, 30b, 30c, 3Gb, the L..-butron 4 61, and the R-butt= 45p are
pushed downresponse to the push operation is input toprocessing unit
180 ice (shown as "I/FOther buttons shown in FIG. 10 are same.
When the user take off the button, the button comes ba-' to its Operation
of the analog devic az is converted into a dig al. signal, and input to the

S Bfitrai’protessinétnit*E80 via $90¢ iiput sigrals intte-thesinfraredmodule
.88 and the WAL AN .module 90 is rn@ut to the central processrng unrt 180 via

190. Sound input to the microphone 147 is copperntc dlgrtal srgnaf" Ut to

othewentral processing ki 60pWhennthe remote; eantroller140is »ove

operated a digital S|gnal depending on the operation is input to the central

“procé&ssimyunit 180 via 9/7 790. The*smalt sk Hrivestinit 186 anEmerory
188 is.connected to the central processing upit 180, The central

processing unit 180 Processes various input srgna?s“vr?lfh application -

=geftwarecprogram recorded:on the ¢lisk loaded ba tie small disk drive-unit

.186 or stored in the memory 168, and outputs image signals and audio.

LE. o

Slg msuagJaafés.Ul\t_of theOOéSS .l-..v; The Cpe:iz’.‘.wku_} is hard To be

degraded. Moresover, since the fingers and 2 paim &re nesurails
flexed to it Zo the arc shape of both =nds of the cazEing 10

sl i = ey G, — P ey - - - .
iJ, the portable slectronic device 200 fits comfortarnlv in =hs
r - -~ ~ o~ . = : p
vser’s hands -Nerelore, even 1I Thke user grips The norftaple

or & long time, The ussr feels hardls
Tired. Furthermore, since —he weignt of the portablise
glectronic device 100 is supported by tThe middle Fingers, rinc
Tingers and litile Zingers, ths portabls slsctronic deviece 100
can be stanly held even when The user relszses his thumbh o
foreiinger off the huittons

TIG. 10 1s a functiomel block diagram of the portable
glectronic deovice 100 Whern the arrow key 20, tne buzttons 30a,
20, 30z, 304, =he L-button 485, and the BebDuttonrn 402 are
pusned down, a digilel signal in rssponse Lo the push

OLEraTlion 18 Input Lo the ceEniral processing unit 180 vism
inrerfiace (shown as "I/7 180" in FIS. L0 Other butiones not
shown in T2I&. 10 asre sams Wren the user takes his/her fings>x
off the buttorn, the butten comes back o its originel positior

RONCRUETI



ouepue imace S sound processing e The image processinc unit 182
treats cosciimages on the LCD |. Toe 84 treats ouepuf audio signals to
make sounds over the speakers 28 or the headph.one 144. The portable
electronic device 100 has a plurality functions. .T,s an exaroJe, the
portable electronic device 100 functions as a game macne. The user
inserts a disk scoring a . game program therein onto- the small disk drive
u-Pf 186 provided- on theface of the casing 10 to piay a game. More
specifically, when the power switchis turned ON aftE loading the disk, che
,game program is read out fron] the disk to displayscreen on the LCD 12.
Whén the start 20 € pressed in thistite came Starts Whdti the <9+

signal, and input To the central processing unit 180 via

he central processing unit 180 via I/F
190 Sound input To the microphone 142 is converted intc a
digital signel, and ls input ic tThe central processing unis
180 When the remote controclier 140 1s opersTed, a digital
signal depsnding on the opsration 1z input 2o the central
procesging unit 180 wia I/F 18( The small disk drivse unit 186
and mamory 188 is connectad Lo The ceaniral progessing unit 180
The centra: processing unit 180 processes various input

on The disi
icaded on tThe small disk drive unit 18¢€ or storsd in the
memory 188, and outputs imags signais and audic signals as a
result oI the procsss fhe image Drogcessing unit 182 trsats
cutput image signals To display images on the LOD 12 The
sound processing unit 184 Treats oulput audlio signals to maks
sounds over the spesakers 2B or the hoazdphone 144
Thne portable electronic dewvice 100 has & plurality of

funciions hs an ewxamplis, The poriable elecironic devics 100
funciions as & ¢ame machines Tne usser inserts a disk storing s
game program thereln ontoc the small disk driwve uniit 186
providec on the rear face oi tThe casing 10 o play & gams
More specifically, whaen fhe powser switcoh %4 is turned ON afier
loading the dishk, tThe gams program i1z rsad out from The small
digk To display & start screen onr The LOD 12 When The start

o0

20



user opernalog device button keys 30 to select menu items or to operate a
character displayed on the screen the input sional is centralressing unit
180The ¢ makes the ame mrogress in accordan and the game program.

In mother example, the porta also functions as a music pl ocessing uni.t
IBC input saghals sonic device 100 user loads a disk storing music
data herein onto the small disk drive unit 186 or inserts a removable
recording medium into the slot. 92 recorded arrow song from Mh

case, the user uses the log device 22 to select

g prassed Ln this sitate, the game starts When the
ITEmr AraraT o o Ty o ol [ - : ok

Ser opsraTes Tis &Irow Ky JJ, The anaiog device ZZ, or Ths
button kevs 30 to sslsch menu it=sms or ©o oparate & cheracter
displayed on the screen, The input signal iz “ransmitted fto a2
central processing unit 180 The centrzl processzing unit 18O

alsc functions as a2 music plaver The user loads s disk
STtoring mugsic dataé Lhersin onte the small disk drive unit 186
or inserts & removable recording medium into tThe slioct 87 to
ligten o recordsd music In this cass, The ussr uses the
arrow key Z0 ¢or The analog device I to s2laect 2 title of the
seng Zrom the Title:s displaved on The LOD 12 which the usser
would like to listen to Thne selecied music data is converted
inte analog sounds by & sound processing unit 18L o be oulpus
Erom speakers ZE or a headphone 144

oI nhe portable slscrronic device 100 zrs
not rfimited therstico Ths porzable 2lertronic device 100 ma;
have functions such as an address list, & schedule, a2 memc pad,
an C-mail communication, and th=s Like zs is thse cass of 2
conveniional personasl digital asesistant (PDA

The overall configuration of Thez portabls selecoronic
device 100 acocording To this embodiment has been describad
abovsa Naxt, ths configurasiion a&nd Ths Suncoion of sach mein
component will D2 described in detzll



daspl _d onthe LCD 12 wng would like to listen m. The selected music
data is converted 'nito analog sounds by a sound p.rocessiim unit 184 to
be ontout speakers 28 or a headphone 144 functions ¢ onic devim 100
not mtclteo thereto. The oorg me have functions such as. an a.dd:ress
lis, a schedule, a memo pat, an E-mail communication, and the | ike as i.s
the case of a conventi.cnaa persona The overall configuration of the DO=
device 100 according to this embodiment 7aa bee- des-- above. Next, the

configuration and the 'unction of each comocnens will me described in
actai ow hev

Ter eight directlions, that is, up, down, right and left, plus
four directions beTtwesn theam Bs shown in Filg. 1, ths arrow
key 20 compris=ss The convex presssd faczes 20s, 20h, 20z and
20¢ corresponding to four direciions (up, down, right, and
ieit) on the suriace ol the disk-likes key fop Tne disk-liks

directions. & deformation member, & conductiive membsr,

Z2Ga, 20z, 20c and 20d Wner any one of the prassad faces 20z,
20n, 20c and 20d of the arrow k2v s pressed down, only ths
switch contacts helow the pressed convex face iz turnsd OF

The arrow key 20 is used To move a character in the vertical
and herizontal dirsctions in the gamse or to sel=ct an Ltsm
Ircm theose listed Zin The msnu sorean Since sach ol the
pressad faces 20z, 20b, 202 and 20d of the arrow key 2{ is
formed 1n & convex shaps, tThe user can perform & deszired
operatlion without directly viewing ths arrow kev 20 Since the
Top oI The convex facss is forned to be highsr than the
maximum helght of the transparent window 102 of the upper pars

R . - iy - -_ R - - ] - - - -— - ™ ]
ilzs, *the surfacs of The transparent window 102 over The LCOD 07
can e protected from WEeAring even when the casging 10 is
vlacad as the LID 17 iz orisnted downward Morasover, sincs Ths



The arrow key 20 gives a discrete directioninstruction for eight directions1
that is, co, down, right and left, Pius four directions between them. As
shown ir, the arrow key 20 cormrises the convex Pressed faces 20a, 20Db,
20c and 20d corresponding todirections (up, left) on the surface of the
disk-like key top, The dish-like key top is tiltatly supported by a supporting;
point 20- at the center of ,e key top, which is able to tilt in the eight
directions. A eformation memberconductive member, switch contact, are
provided below each of the nressed face. 20a, 2Cb, 20c and 20dWhen
any one of the pressed faces 20, 20c and 20d of the arrow key is pressed
<-dfowin 6hly“fhe stwitn Eontdcts bEItW the-ofesset: ednvercface s flirred
L ON. Tjgeqarr,owjg(ey 20.is.used tocnaracter in.tne verti and horizontal
directions in the game or to select an Item from those Ilsted in the menu
osereensSince eacheof the revsed.faces 20'm 20b, 70d and 20d of the
arrow keyis convex shape, the user can perform a desired
opera_wingarrow key 20. Since the too of the convex faces is formed to b
- Kigipng nan ine. maximum height ofdow 1C2 of she 10a, the surface of the
transparent window 102 over the can beprotected from wearino even
when theCGisplzeettasshe ICrisl 2 s oriented- downwasdy Moreover

direction instruction in 360 degrees. The anzlop device 22
inciudes a holg ZZs formed in the fZront Zace of tThe casing 10,
an operaticn pad 2Zb, and destection means (not shown) Ths
cperation pad 22Zb passes through the hole 2Zz2 and is
constructaed Lo be longivudinally and horirzontally movakle in
the hole ZZ=z Tre opsration pad LIZp is made o, for examplis, &
rubper. The detection meang converis <he amount oF movemans
and the direction ©f movament of thz opsrasTion opad 230 into an
2lecrtric signgl

The operation pad 2Zp of the analog devize 2 is biased
toward The center oI The nols 222 by & spring or the liks
Wwnen the usar does not operate The opesrsilon pad 22k, the
operation pad Z2b is pesitioned in the center of fhe hols 22=
In operation, ithe ussy Can Tilt The operation pad 22k in 360
degreess Since The strorke of The tiliting 18 527 1o about 2 mm,
the usesr can tilt Thes operation pad I2b Zor minugie inout o
great Lnput

With sush 2 structurs, The poriabls slectronic devices 100
coording o Tne embodiment Can reallizs The game controllier
with same Zunctlions as thoss ©f 2 so-zallsd “Jovsiicik” and



disk-dike key too i slant toward its center in a cone sha it is easy to put the
thumb on the center to ensure the operation of the arrow hey 20. 2.
Analog device The analom device 22 is used to continuously olve a.
on instruction360 degrees. The analoo device 22 includes a hole 22e
formed in thecasind 10h an operation pad 22d, and detectionmeans ftLot
shown). The operation p272b oassesougn he hole 22a and is constructed
to be longitudinally and horizontally movable the hole 22aThe operation
pad 22 is made mf, for example, rubber_ The detection means converts
the amount of movement and the direction of movement of the operation
hpad 22¢ihoantelectric dhana rThe ord., diblorrpad 22d-of thnaloo dcvi cc
22is mased toward the center of the. hoIe 22a by- e sprn: or the like.
user does not operate fhe Doéthe’ operatlon“ p“ad‘f%“rs‘pesmoned in the
ccenterefthe hele 22a. In-opera:ion, the usercan ilt the operation pad 22b
in 360 degree-. Since the stroke of theto about the use: can tilt the
=ppefation Pad 2265 I6E minate Mputtorcreet imput Withi such = structure,
mtlhe Qortable electronlc deV|ce 100 he embodjment cancame con:ré

_____ LnTed central processing
unit 180 The ¢central processing unit 180 performs =

The input from ths arrow kev 20 and ths inpus from the

analog device 2IZ may bs saslily swiiched ov the software
vrogcess., Rlternatively, an analog swiitch for switching the
input detween tne arrow key 20 and the analog device 27 mav be

A5 shown in Fig. 1, the butzon keys 30 ars composed of
the buttons 30z, 30b, 30z and 304 On the suriaces of
cyviindricel k=y tops ol the butzons 20z, 30k, 302 and 3048,
circle, triangle, square, anc Cross signs are printed
respectively These puttons 30z, 30k, 30c and 30d are usesd o
input & single Ingtruction. The deformation member, hs
conductive menber, and the swiich contacts desoribad above ars
provided pelow sach oI the butitons 30z, 30b, 30z and 304 When
any onze ol the buttons 3Gz, 30k, 202 ang 3048 is wressed down,
only the switch contTact Just bslow the pressad bution is
Turnsd ON The corrslation peiwssn the type of input and sach



same functions as those of a so-cadjoystick" and have hiph operabil ity in
spite of its small sire The input tramsmitted byection means as an
electronic signal is converted into a digital signal by an analog/digital
converter provided on the circuit board (not shown) unit 780. computation
cased 12 in accorda then transmitted to the central processing The
input from the arrow key 2 ..and he input from the analog devicemay be
ea iv switched b_ he software Dr00,'Qc.teratively, an analog switch for
switching the 1,nnat between the arrow key 20 and the analog device 22

. be prowded on the portable electronic deV|ce 100. 3. Dutton r As

° shoWn Y Fig: AT tHE -0rReye 30 aré Confipogsd ©f the game program

oy the appli

poilication running on the portabls elsctronic d

108 Tor example, The buttons keys are used for input such as
an atTack in = game, item acquisition, menuv scresn displav,
Litem szleclion, Or response 1o lnguirs

chan oing the gripping position of
The casing 10 Wnen thnz right thumb iz flexed, the ussr can
operate the circls button and Ths cross bution on the close
side wnen viewed Irom the right hand side For zdentiiicazion
o each of ths buttons, protrusions or grooves and ths liks
corresponding to circle, cross, Triangls, and sguars signs may
be provided on the surifzces of the puttons
4. LE~kevs

Recent video games reguirs compliicated operation So,

OperaTtlon means somelimes would De short only with the arrov
key and The button keys Tnerelore, many controllers provide
the L-putton and F-button =0 as ©—o incrsase the number of
CREYrETICN MEANS in The poritable slegTronic devics 100
according to this embodiment, fhe LE-butions 46 are orovidad
onn tne TOon £ia¢ face of the intermedizte part 10b of the



burcns 30- 30b, 30c and 30d. On the surfaces of al key ODE of the
buttons 30a, 301, 30c and 30d, triangle, square, and cross signs
anted, respectively. These buttons 30a, 30b, 3Cc and 30d are used to
input a single Instruction. The deformation member, the conductive
member, and the switch contacts described abcve are ovided below
each of the buttons 30a, 30b, 30c and 30d. When any one of the buttons
30a, BOb, SOc and 30d is pressed down, onlyt he 50contact just below
the pressed button is turned: ON. The correlation between the tvpe of
Input and each. button key differs depending on thegame program or toe

cpplhundo.ag orrtheportable eecrorreidevicert@OHFonexample;the-cs: -
buttons keys are used for input such as an attack in a oamer item
SAqUiSition, mentP&credit ditem-seEctdn - br FéSpBAseto G Eac LF-

~QutGfail key is arranged, with-ermined. spaging between the button keys S0
as toced at the four apexes of. the square, as shown in Fic. ITherefre if

ctheuserextendsrthecright thumbs; the<user camopetate. thedriangle button
and“the square button on the far side when viewed from the right hand
“3ide Witholt Shanching thé GHppitg po<ition of s casing iwhh the right
pthumb)-is flexed, the usercan: -« .+ -ne sores

= forefingers toush when

By the way, when a gams creator conceives

contents, hs/she must take the operanilizy

y of & controller
into account AT ThiE sense, Lhe functions of the controller

and the game contents are in close relation with sach other
ir oTher words, the game contents are often restricted by the
functions or tThe operability of the controiler. The portabls
electronic device zccording to this embodiment has <he
cperation button:s including the arrow key, the znaloc devics,
the pution keys, and the LE-buttong, which are eguivalesnt to
or supsricr to the funciions ol ithe controller of &z stay-at-
nome Type gams macpinge zlihough its size ig compact. Since &
conventional poriaklis game machlne 1s not eguipped with

macnins In the portable slecironic device acoording to this
embodiment, however, such problems do nov ariss. Thus, hs
sphsrs of oreatlon by game Ccreators can bz axpanded

Operating means such as the arrow kev, the bution kevs,
28



operate the circle button and the cross button on the close side when
viewed from the right Oland side. For identificacion of each of the buttons,
protrusions or grooves and the like corresponding to circle, cross, triangle,
and souare signs may be provided on the surfaces of the buttons.
games recuire compfibafea onefation, o operation means sometimes
would be short onl key ano the button keys. Therefore, many controllers
=vide the L.-button and Fl-button so as to Increase the :limber of operation
means. In the portable electronic device 100 according pembodiment, the
..LR.buttonsd6areprpvid casing 10 as shown in FicS. i and 2. The
“LRbuttons aré teé'type buttons® WHEM the 1. R-bUt-tATTs 46 Are ot "
vfressed, the LR-huttons 46 exhibit sucn-appeayance thatuttons 46
constitute a part of the intermediate10b. Moreover, as described above,
1R ERAbuftbhs 46 aresprovidetcat:thespositions thatrthe:fingertips of the=
forefingers touch when - user grips the casing 10, when a game creator
Erap LTy OI thne CeRsInNg O ThE | CPTICE TONE L ATy el Tho :
“onceives thé contents, isfshe must take the 6 Tnerabilits of a control into
s@ceountln this.sense -the fmnetions-okthe-controlles and the game..
contents are in close relation with ach other. In other words,game
- gorentsCare biterrréstticted by th etions or thezoperajof-the cantrolferns
. electronic device accordi to this embodiment has the operation buttons
“including the arrow'key, the analog device, the button Keéys, and the
o ER-battons; whigh-ate eguivalent 10-or-superior-to-the funetions.of:the
controller of a stay-at-home type game machine although its size is
SBohTpact. Sificé & eofiiehticnal ‘pottatut esgamiesmachine is hetdguipped
. ith.yarious oeeraticn buttons,the feasible game contents are cescame
program is reuureo toahe changed:E. Hc required some stay-at
-homecvpe came is acne to the portable tame

5. Speakers

The portaple electronic device 100 can output sounds Srom
the front-Zace through holes ZEL, 28R on the front face of the
caging 10 and Irom the bottom-Iacs Through holes 2EL, 28R on
the bottom fZace ¢ The casing 10

Az shown in FIG. 4, the sp=zakers B0L, BOR cuiputiing
sounds are providsd ong Dy one on £iither sids nesr the HolTom
face oI the casing 10 The spsakers 50L, B0R are placad
substantislly perpendicular To the botrom face of the casing
10 The spesakers 80L, 80K are placed Zor outputiing socunds to
bottom direciion of tThe casing 10 The bottom-Iacs Through
holes Z&L, 26R are placed in Iront of the spesaiers BUL, BOE in
T“he intermediste part 10h Sounds Irom the spsakers B0L, #OR
are emitted cutsids oI The caszing 10 through ths bottom-face
Through holess Z6L, ZER The bottom-Iace through holes Z8L, 26&F



machineportable electronic devi.ce according to embodiment,such
problems do not arise. Thus, the sphere of creacioareators can i
expanded. or the LP-keys funtion as man-machine interface between the
user and therr device, which is very ‘important for the user crrg a game
play In other words, the operability cf the casing or me functjona operating
means of the portabledevice is very Itd to eas -to-pie gamin o and the
runo:gami to the embodiment, the portable electronic device can he
provided having high operability and high extensibility 1 suite ofire capable
of beingby both. ha user. S. Sneakers The portable electronic device
C‘ii“)&caﬁ‘:DU* somﬂds*ﬁ%% tReFrént-Rice throtigh Histes 'BES 26T ontthe
“the bottom face of the caan 010 snow 4speaT{e?s SOL ‘go1 outouttYlng
gsounds-areidetd one:DY eneconceitherisideneanthe bottom face of the
casing 1C. The speakers Bua, 801 are place substantito tha- bottom face

T

ofthe?ﬁﬁﬁﬁ@“ in FIG. 11, ducits 98L, SBR are formed inside the

casing 1C having 2 routes from backsides of the speakers B(OL,

BOR T the fZront-Iace through holes 28L, 28R With tThese ducts,
part of sounds output Irom ths speakers 80L, BIR is emitted
toward ths face of the user gripping the casing 10 Thus, tThs

- - ~ . - P o o v =
tne casing 10 5¢, high realistic Teeling ls rsalized. Thess
ducts may be designed 28 sco-cailsd bus refley structure for

Sinces sounds are emitisd Lo two diffsrent directions fron
four tnrough holes on the Zront Tace and the bottom face of
the casing 10, ths realistic feseling may be improved By These
fowr through holes, sounds with surrounding effect may be
output Irom the portable elscironic device 100,

. HReadphones

FIG. 1Z shows the casing 10 with plug BZ ¢f z headphons
ot shown: detached Irom Sacks L zirculer jack 146 1ls a “ack
for outputiing sounds To the neadohong and = recitangular Jach
148 g 2 sach for inputting IZrom & remots controllesr {nos
shown! ang & microphons {noT shown) The pliug BZ has two
¢ifferent shapeo Termingls Ior being inssried to the Jack 144
and 148, regpsctivels



speakers 801, 801 are placed for outputting. sounds to bottom direction of
the casi.ng ID. The bottom-fa.ce througn holes rEL, 265 are dared inof the
sheakers2, 8(21 in thelehiate pert 10b. Sounds from the speakers SQL,
805 are emitted outside of ehelu through the bp. o through holes26R. The
bottom-face throuch holes 2 6 , 265 are formed _upper angle toward the
front fao casing 10 such that sounds come toward the faceof the user
gripping the portabi a electronic device 100. As shown in FICA I,
ducts 981l, 9BR are fcrmd Inside casing 10 having a route from backside
of the speakers COL, BOR to the front-face through holes 281, 26E. With
these ducts, part of sounds output from the speakers 80L, OCR is emitt

7 toward-theface of thippineithe casingri€: Thus, user feels such that
sountlsS are output from the front face of the casingSc., high realistic

™
SOV

feeling is realized: These ducts may he desighedas so-called™bis teflex
astrueture for emphasizing pass sounds. -: .. .Since sounds are eniitted to

two different directions from four throagh holes on the front face and the
“hottdmface the Easing 21017 the reatistic feeling may besimppovecbBy:ing
- thege four through hales, sounds with succuncpnp effect may be output

from the pocca,T.9-9.0n devia 6. headphones FIGS 17°4R0Ws the ™

ecAsinplgsvboard or a mouse as InpuTiing device

computar or 80 by using the input terminal T0

srectronic devics 100
When sxtarral deviss - s s oo - ) ;
O2n fXTErnas GeViCe Sulh a8 a Zamsras 18 attached o thne

portable slectronic device 100 for receiving date inpur Srom
the extarnal device, powsr tarminals 72 may be provided on
gither cide of the input terminal 70 for supplyving power to
the exXiernz. device Lrom The portable =lectronic devise 100
The external device may include & camers unis or a 002
unit Wit & camsre unlt, the portable slecironic device 100
may be used as gesnsrel diglital camers i osddition, tThs
portable electronic device 100 may bs used as a game scresn by
displaying the fazce of the user gripping tThs portable
electronic device 100 on the LID 12 Purther, the portanie
glectronic device 100 may be used Tor recognizing The ussr's
bodily movement shot by the camérs 25 game inpui With tThe &IPS
unit, the portable slecironic device 100 mav e ussd as
nandheli-type GPE locator Ior providing location guidance or



(not shown) detached from jacks. (9( circular jack for outputting sounds to
the headphone and a reccencuiar pack 148 is a jack for inputting from a
remote controller (not shown) and a microphone. (not shown) . 14e p.rug
62 has two different shaped terminals for beinc inserted to the jack and
148, respectively. Input terminal and cow Ps mentioned above, the input
tiraciexternal device and attachment holesfixing the external device to the
casing 10. The portable electronic device 100 acco the embodiment
may he used ins tea. of, for example, an existinc keyboard or a mouse as
rinputtingdtesa persen/zheamputer orso.by using the input terminal 70 to
be connected to the external device. In some cases, theterminal 7 cannot
*SiipeRrPowerta the exterrdldevicedrom the-Portable etectronic-device
_;L100H When external device such as a camera is attached to the
e-4-r" ™ device 100 for receiving data input from the external device,
power terminals 72 may he provided on either side of the rnaut terminal
70 for supplying power to the external device from the portable electronic
S@evice £HO°2-m=Thedevice may include a camera unit cccpa unit. With a
camera.unit,. the nor-e;-1-.e- ed ronlc deV|ce 100 may | be used as general

FR R I ronw o =1} information

camera. In addltlon the

device according to ancther embodiment oF the invent:

showr, the portable information devicze 200 comprises a LCD 210
2 small stick ZiI, an anzlog / digitel selecting switch 214,
main burtons 216, a2 center board 250, a front cover 200, =

left recsss ZBG, and & right recess 282

o e e g e 2 ™ - P Bl s T P P
contents Dispiay of LID 210 is adiusted with pradstermined
s R T e 1 < - = = - 3
Luminance and ColoY ToOng SUch that the user can view the

R - P N “ I e — e ﬂ 5
displayed contents througn the Zront cover 260 described later

RSS-S0 S

SLrengih in analilog mannesr ing analog / digital selecting
switeh Z14 is 2 switch Zor the user to select analog or
digitel input Irom the small stick 212 in accordancs witrh =
need Ifor the operation of a games or so Inz mein buttons Z146
are putions printed with clircle, triangle, sguare and oross,
respedilvely, £ach having & cerfiain function The main butions
Z2i¢ are disposed 27 & position of Ton, Dottom, right and lelft



porta:pi e electronic device 00 may be used as a came screen displaying
the face of the user wufipEine the portable electronicvice 100 on the LCD
12. Further, the portable electronic device 100 mar be used for recoanifing
the user's bodily movement shot byamera as game input. With the. r=ric
unit, the uortable electronic device 100 may be used as hendheGPO
Iccatcr for previdinc location auidance or record. of user's movement
history to the user6 in addition, keyboard or a cellular phone module can
be connected to the input terminal 70 Second embodiment Fig. 13 shows

s=afront vevch.a po ableformacor device accordik. .3 to.another -, ..
em2Podiment of the i-ionCs shown, the portable information device 200

theomprises:alCh 210, arsmall=stick-212.randigital seleeting sw-chemain
buttons 216, a center2500 a front cover 260, a .ecess 280, and aeoss

223864 FHe ECD 210 is positioned in centreortable  nation device 200 for
disp.ieying namedmages,or movie contentsDisplay of LED 210.s. 1 om
arThéste”,wth predetermined

ars mounted on & centery board Z30., Ouier xim ¢f the center
board 250 protrudes from the casing delfined with The “ront
cover 260 and a2 back cover 270 described later Zince tThe
center bpoard Z50 is made of meterizl having certain hardnsss
such as metal, Ddending stifiness oI The casing may be
increased.

The front cover 260 is put on The front slide of the
center board 250 and covers bullt-in parte on The cenTter board
156 The front cover Zel Lls mads of material with
predetermined transparency and & coolor, for sxamplis & resin
such ag poiyearbonats The Zront cover 260 1z moldsd in z
unified manns With polvcarbonats having 2 protaciion 2fifant
against uvliraviolet ravs, the center board 250 and the bulli-
in parts may bes protected againsT dirsct light or so wnan the
portable information asvics 13 used in the open a2l Tne Zront
cover 260 mads ol such & resin has g predetsrmined color and
transparancy Thereiors, tThe us=r Zan visw displayss coniants
on the LD 210 wizh luminance sdlusted dessribed above Through
the Ffront cover Zol Thus, nNo Transparant window nesds o bz
formed in tThe casing 28 & conventionzl portanls Information
device Thersforse, singe unizty ©I tne Iront cover Lo raallized,
the devicse may providse novelity impression To The ussr The



luminance and color tone such that the user can view the displayed
contents through the front cover 260 des The small stick 212 can be
slanted for any direction of 360decree,realires joystick function with its
Dolma slanted degree of the small stick 212 is acquired as input ength in
analog manner. Tb analog / chig-it6's switch 214 is a switch for the user to
select an.aloo 3 digital input from the small stick 212 in accordance with
need for the operation of a game or sc. The main buttons are buttons
printed with circle, t, square and cross, respectivery, each having a certain
< function. The maip.buftons 215 are, d|§posed ata posmon of 19 tr6and left
of a same circle, raspsmall stick the main buttons 216 are used for
troreratine a gasneicharacten, for examplesver ddwe:kCD 213 and built-in
barbs such as a CPU (not shown) are mounted on a center board 250.
2IOGtErin of the“Céntei board 25E bratfront thé casingwith the froht tover
--260 and a back cover 270 described late:. Since center board 250 is
made of mater:= having certain ha.rdness such as metal, hendinc stiffness
of thercasiorndy belintreased-r d=Fhefraht cove::26(2)4s put:on ther
front side of the center hoard 250 and covers built-in parts on the censer
S 156" THECOVEr 2606 Ts hidde of matériaFRith predetermined®
s Arargscarenry, and.a coler,:for Qggamge sueh.as. paiycarhonatefrant cover.
260 4s molded in unified manner.' v rccnavmgectlon effect agalnst
thitraviolet raysteeboard 250theds e and & thumb of the user is

placed on & Iront Iace.

Orn the IZromt cover 260, substantially cirsular lzit
recess 280 ig provided with the small stick 212 a&s its center
Insgide the clrocumference of The circle where circis, Triangle
sguare and cross printed main buttons 216 ars positioned, the
right racess ZEZ is providad Teriphersl areas zround ths lefs
recess 280 and the right recess ZBI heve predetermined size
such thet & ussr can hang the Tip of hiz / her thumb on ths
fringe of the rscess Eince the user can grip ithe casing with
his / her thumd hanging on the leit recess ZED and the right
recess 2872, the usger can hold the poriaple information device
stably and operatse ths devics sasily In addizion, even LI the
uger takes his / her thumb ¢ff the oy stick whan OPerating
the small stick 212, ths ussr can hang The thumb on the recess
2zt once To hole Tha poriabie wWormation device 200G 3¢, Thes
recess nas an advantage to prevent falling of the devics

Furtner, since the main butions 216 are arrangsd at tThe



in parts may be brobected agains's direct lioht or so when the portable
information device is used in the open air. The Iron: cover 260 made of
such a resin has a :predetermined color and transbarencv Therefore the
userJelaved contents on the Twith luminance adjusted described above
through the front cove: 260. Thus, no transparent window needs to he
formed ___ the casing as a conventional portable infcrmanon device.
Thereforethe =so front cover 260 may be cast from metal suchu this
casehape of the front cover needs to be arprooriately changed for
-ensyring the vlity of the LGD.210f .. The portable information device

Y= s

200 is Tc, pried w th both hands or one hand DV the user. The shape of
rthe oortahle information device-260:is Tonfigured such thetaforefinger-of.,
_the user is pon a fop face and a thumb of the placed on a front face. On “
“the' front covér 2607 5ubstmtiEll. Tetess 280°is provided with thecsrmall
Stick 212 as-Inside the circumference of the PHr-s square and cross

prnted main buttons 216 are positioned, the right recess 787 is provided.

Peripteral ‘aréas-around the left tecess 280-and the sight:recess 222:-have

predetermined sire such that a user can/ her thumb on t fringe of the
“recess “SHipsé the isthurmb hahgimd on thé T&ft Teceéss 2207 and the Hegit« -

The user can grip tThe poriable informaz

naturailly with The rscssses in addition, the Zron® cover 260
has & gantis curve slanted Lo both righs and 1s7t ends of —he
CRPLInY 5Uch That The whole Casing Comprises SubeTanTialls
spindle shape as showrn The lelt recess 280 and the right
recess 282 are placsd on & left slope znd & rich: slops,
respaciively. With such arrangsment, when ths user's fhumb ie
recelved 1n ithe recesg, DUShing powsr of fThe thumb dirscts o
the centsr ol thie casing Thus, The user car hold the portable
information device 200 mors stabkly

PIG. 14 iz 2 Top visw o the poriable information devics
200 according to the second smbodiment. As Shown, <he porsanie
nfcrmation device 200 further comprises ez disk cartridge slot
220, oroup of media reproducsticn buttons 227, @ small USh
connector ZZ24, & lsft shouldsr switoh 228, = TIgnT shouvlidsr
switch 228, an eject bution 230, and =z back cover 270

Into the disk cartridge slot 220, & disk caririags
5Toring game SOITWare, MOViIe SontTeants, O music Conitsnts or S0
ie insgserted The group of mediz reproduction butions 227 is
provided Ln & part surrounced In proken lins in TIZ, 14 The



recess 222, the user caninformation device stably and operate the device
easaddition, even user takes his / herjoy stick when. opera the small
stickcan nano the thumb on the recess once to hold the portable informat,
recess has an advantage to prevent fage _nce the main buttons 216
areangeg at t operatr,3 the main buttons is received natu_Thus, the
portable information device 20 held withthumb hanging the recess,
increasinp holdin stability of the devic. The left recess 280 and the right
recess 282 are at symmetric position in the front face of the casing as
shown. The user can grip the poctabl e information device more naturally
Sith the FecdSSEE IR-a i tion= i5e FFOHt covec256 Has a‘gentlé curve
=slapted.fo.hath.right and.left en, s of the casing such thatthe . .
wholecomprises substanr spindleas shown. The left recess. 280 and: the
cAghtreeess282-are-hiaced orradeftzslopesloperous for contreoliing

the rsproduction of music

inciudes & play button, & fast-forwarding hutrton, a faso—
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left-to-rignt fTashion. The small USE connector 274 is

L a
connector fory COnneciing & DeErsonal compuber or 30 to the
portable information device 200, Zfovr example. Sach of the lefs
snoulder switch 2Z2¢% and the right shoulder switesh 228 4is
mziniy operated by a Iorsiinger of tThe uvssr, which is used o=
CRErating & gams characier sams 28 the small stick 217 and the
mEin buttons 216 described with refesrence to FIE. 13 The

ing & disk cartridge
inssrted into the disk cartridgs slos 220

The back cover Z70 is put on the back sids of *he center
board 250 The back cover 270 and the front cover 260 define
the casing ol tThe portablie information device 200 The bDack
cover 270 is zlsc made of resin or metal same with fthe fromc
cover 20 However, i7 iz preferable that the back cover 270
s made Or material having a certaln frictional resistance. By
SMPLOYVING materia. with raising fabric on 1ts surfzce or with
such finighing on 1ts suriace for sxzample, fricticn is mans
petween user's hand and the materizl With such materisl,
gripping Zssling is increassd Such materizel funciions 2=



respectively. With such arrangement, when therib is received in the
recess, Dushint power of the thumb threctsto the center of the casing.
Thus, the user can hold the DO: ‘infer ation device 200 more stably. PIC,.
14 is a top vi.ew f the Dortetice 200 according to the second embodiment.
As shown, the portable information device 200 further comprises a disk
cartridge slot 220, groTlp cc reproduction buttons 222, a small USE
connector 224, a left shop3deY srshoulder switch 228, an ejectbutton:
230, 2 Into the disk cartridte '<lot 22e, a di storing game soft-contents, or
by=giercontents or:sg isinserteds The.group ofegduethon buttons. details of
___group of media reproduction b.-tons 222 are also shown in enlarged
=Hersioh Tor béttetundérstand t5°Thé group of médie reprotiictiorbuttons
222 ig-a.croup far coptrolling the reproduction: of music.contents or movie
contents, includes a play button, a fast-forwarding button, a fast-rewinding
2 Buttormco Stop buttoh-and acsuspendingrbutton lion.small.USE connector -
224 is a connector for conng a personal computer or so to the portable
“linformaton device200 “for exariple’ Each 6Fthe |6 SHoUldeF switch: 226
« and the sight, snoulder switch.228 mainly opefated by a forefii'euserhis
used for operating a game charactes C_he small stick 212 and the ~ ™

AC adapter jack insertion slict 240.

The battery 232 supplies power for drive The peortabls
information device 200 The vattery Z32 is configured to he
aeTtachable Zrom Tnhe portabls information device 200 The usar
chiarges the Datiery Dy & LaTTery charger no® shown Ir
anocthey example, the bhattery 2372 is IZixsd o the portabls
infcormation davice 20( irn this case, the batisrv may be
charged by the AT adapter (not shown) Through The AD adapier
jack Insertion slot 240 describsd later. The transparent
member 34 1s provided such that the ussr can visw She
coperating state ¢I the disk cartridgs by the usszr Thus, the
user can view the rotation oI the disk cartridges loaded in the
disk rariridge sliot 220 described in TIG. 14 Thrz alsc
CoOnTribuIes to good design of The device The szand 236 is =z
TWo-sSUupport-type member for standing ths poriable informatior
device 200 on 2 Table so that the user can view movie contents
or s0 Instead of npoiding thne devigce 200 py hands Tne mamors
slot 238 is an insertion slot for a recording medium s2oring
contentsz SuCh 235 Gams, movie or music To othe AU adapter Sacni
imssrtlon slot, & jachk of The AT adapter {(noT shown: is



main buttons 216 described with reference to 510. ejectbutton 230 is a
button for ejecting a disk cartridge. inserted into the disk arcrco220. 2
back cover 270 is put On the back sidcenter board 350. The back cover
270 and the front cn e- 260 define the casing of the portable information
device 00. The back cover 270 is also made of rin or metal same wih the
front cover 260. However,Chat the back cover is made of material having
a certain frictional resistance employing mag fabric on its surface or with
such finishing on its surface for euamcle, friction is made between user's.
:hand and the material, With Egyghﬁma:;[g%gyaggpinmgwp_- He inrkeaseHSuch

Ti: ECT LN

marH? functions as antislip’when the portable information dévice 2007is”
cover 270 may be made of leather or rubber, for example. s a back view

=§f6-ma-¢ 200 atEofdseédnd €mbodifient - AS showhy, theeportable inon

. flevice 200 further comprises a battery 232, a transparent member 234, a
stand 236, a memory slot 238, and an AC adapter jack insemtron smot
240. The.battery? supplies 'pawertiie poftablevic information device

™ —~ e T - A CEN
300 accordid G oa ILrst warlation of the s

4 scond embodiment
Only & difference with FIG. 12 iz descrined herein In this
varlation, Iour corners cf the casing and four corners of the
center board 250 projecting Irom the casing have a round shaps
With this, when the user oparates tThe lsft zhoulder switoh 226

by nis her
forefingsr, the casing fits comfortably in his / ner hand and
The user can operate the switches without discomfors. Ths
shaps 0l whele casing iz designsd roundly, so “resh impression
can bz providsd furthermore, Two-suppori-type oripoing pars
312 is houssd in sither side of the casing 10 of the portable
information device 300 The user may pull ocut ths gripoing
parts as nesaded and nold the portadle informetion device 300
stably with them

PIG 7 iz & front view of & portabls informastion davice
400 according to 2 sscond varisztion of the sscond embogiment
Oniy a differencs with TIG. 13 1s described hersin in this
Variatlon, upper leit corner and upper right corner of ths
casing and The center bosrd ZL0 projecting from the zasing
heve & round shaps Thus, Thers 1s same advantage wizh the
Tirst wvaristion in regard to The opazration of ths laf:



information device 200The battery 232 is configured to detachable from
the portable information device 200. The user charges the battery by a
battery ch.aiger (not shown( another example, the battery 232 is clxed to
the information device 200. In this case, the charged by theadapter not
shown) through the AC adapter jack insertion slot 240 oe cribed later. The
transparent memberided such that the user can mH'ew the operatrng
state of the dish. cart:rt.-m.6de by the user. Thus, the user can view the
rotation. of the al.-msk cartridge ism,;-ded in the :risk cartridge slot 220
sndeserbed,in-EIGThis. also:contrmoutes 1.goed design.of the devicestand
236 is two-support-type member for standinm the portable info device 200
vaghse table sotitat therUsercart viewiaviescontents or se:=stéad of
_holding the device 200 by hands. The memory slot 238 is an insertion slot
“for & récodHn mediam sgﬁi\?l ‘contents such s game, fhovie or mudts *Tp
= the-AG adapier jack ertiorjack ofthe AG adapter Knat shown is. inserted
for directiy acquiring power for driving the portable infordotion device 200
IWItROUT the caooery 32%rom Rdme poweF soppl. for ekampha.zAs stated =
- above. s C.adapter may be used to suppiv power 1o the battery 232.
“FIG 16i€ a fronr View of a portablé nformation device 300 46¢ordo a first
variation of the:second embediment. @niyfldescribed hereinthis, ¢-vic=
variation,corners of the casino and four corners of the

= e J o i - e - - -~ — - o - —_
500 a4CCording To & nire GTIavIon o Dz 5220n

9

chiire wvariat ci the second embodimant.
Only & difference with FICG. 13 is descoribed hersir This

nprises container part 332
The casing and the central poard 250 comprisss sliiding
mechanism (not shown s shown In TIG. 19, l=2ft wing and
right wing of the zzsing and The centrsl board 250 may sliide
o ke asccommodated into the container wart 332 By TnRis
mechanism, ©he portabls infeormation 48Vices mav ¢hange its size
Lo smell one Ior Carriage, ANCre&sing its portabilizy i
addition, since 2ll The operatlon mechanlilsm sucsh 2z the smell
stick ZIZ, thes anzliog digital selecting switch 214, Ths main
puttons Z1¢ ars housed into the container part 3322, falise
operation mey D2 pravanted QUring Carriags

The preasaent invantion heag been dsscoribed based on soms
embodiments Such description 13 for ifllusiretive DUTrDOSES
only Thug, thoss skilled in the ayT would undsrstand that
varlious Variatlons may DE mads In combinations witTh the
compoenents and such variations ars within fThe scops of ths
present Inventlon. An zrbiTrary combination of the components



center board 250 projecting from the casing have a round shape. With
this, when the user operates the left shoulder switch 226 or the right
shoulder switch 228 (not shown) byhis / her forefinger, thesing fits
comfort:ain hisher the user can berhe switches without discomfort shape
of whole casing is designed roundly, so fresh impression can be Provided.
Furthermore, t o-support-tvoe gripping Pan 312 is housed in either side of
thel0 of. the portable information dcvi. cc 300. The user may puil out the
gripping parts as needed and hold the portable information device 300
;Stab Ix with them.  FIG. 17 is a front view of a portzbie information
“devic 400 accordi ngwt%oéé%cond veration of, thé second embodiment. en
=£eblGriddsdeserbednerein: invthis atian, upper Left corner and upper
right corner casino ana the center board 250'ena have a round shape.
Thus, ﬂﬁéfe%is*éan?é‘a“ma@é%’s:f@hqn Yegard to theoprfif or the
-shoulder swith 226 and the right s,haoﬁuldgr switchthis Qva_rlatl on, lower rlght
“corner and lower left corner of t %e casing and the centerboard 250
sprojeeting fram:the casing areformed-substantmaogitangle same «r.-
‘withtable inf.orination device 200 in FIGHence, hooding stability of the
~Cd§ino by the useris Hotdécreadedat: théseedriérs.=* SFIG- 15&a
Jfront yiew 9,{ a portable information device 500 according to aation of the
second embodiment.

)
foel



Onlydifference with FIG. 13 is described herein. This  able inrormation

devi.c. SOO comprises container cart $32. The casing and the centralv

250 comprises sliding mechanism (not shownL As shown in FIG. 19, left

wing and right -wing of the casing and the centrel 5 oard 250 may slide to

be accommodated into the container part. 332.this mechanism, theits size

to small one for carriage, increasing hts,portability.) addition., since all the

operation mechanism such as the “small stick 212, the analog dinital

selecting switch sWm the main.buttons 216 are housed into the container

7 operation may be Prevented during carria.ge. The nresent
1inventionbeen: describedbased; on spme @mbodimentsSuch description is

for llustrative purposes .on7vThus, those sthe art would und-rttsnd that

various \rasiations may ke made inccombinationsawith-the componentsana e

sucri varors arethe scone of n described inmbodiments is also effective
casanlembadimentafthe presemtiventign. 2 user’'s both hands,

respectively; a display unit f£it into the casing;

icaded, wherein

a planar region 1is provided at the substantially
center of the rear face of the casing, and at lesast a
part of the planar region constitutes the lid of the
optical disk drive unit,

and wherein curved shapes are formed symmetrically

on both sides of the casing respectively so that Iingers

L1}

of the user gripping the casing placed along the curved
shape makss the tips of the fingers away from the center

of the 1id of the cptical disk drive unit.

2

The portable electronic device of claim 1, wherel
outer edge of each side o©f the casing comprises the
curved shape formed as arc shape fitting to the curve

formed by a palm of the user gripping the casing.

8
Lo



While the portable electric device or the porta ie information device have
been describedthe embodiment, structure or the arrangement of the

buttons according to the invention may be also applicable to a controller

for a stev at-home type game machine. 7NDCSTRTAT.

P_Pnata-A'aTTTTY According to the present invention, the

operability of a portable electronic device may be improved. CLAIMS A
partable.electonic device comprising:.a harizontallang casing, both ends, .
of which are capablebeing gripped by a user's both hands, respectively; a
display: unitfitrinta the casi: - uanoptical disk drive unitwhich hag.a Ii(é:asing
opening backward and on which a detachable optical disk is loaded,
whereiren t i alplanaeregioniisiprovided atthe sttastantiadly cepfernafsthe «hne
rear face of the casing, and at least a part of the planar region constitutes
the Hid of thé soptical disk diveaurient L sand whereircunvedE shapesareenter
formed symmetrically on both sides of the casing respectively so that
fitgers'of the Userigripping the caking placed aloh§ thecurvédshape

makes the tips of the fingers away from the center of the lid of the optical
disk drive unit. 2.The portable electronic device of claim I, wherein outer
edge of gachside.f the.casing,comprises.the curved shape formed.as .
arc shape fitfing to the curve formed by a palm of thé user gripping the
casing.:r3rndhe portable;electronic device ef-claims 1052, WhgeINa. ;o cong
horizontally longitudinal cross section of the casing substantially
perpendicutartethe sear faee comprises thercurved shapedormednas a
gentle curve slanted from the center of the casing to the left and right

hand of thelidgyr, each of the first opsration means and the second
operation means 1s operated by a thumb of the user gripping
the casing,
the first operation means is a directlion instruction key
having a plurality of pressed faces each correspoanding to an
operation direction,
the second operation means 1s a plurality of button keys
gach cutputting single instruction, and
the center of the direction instruction key and the
center of the button keys are shifted upward in the wvertical
direction from the horizontal center line of the casing when
viewsd from the user.
5, The portable electronic device of claim 4, whersin when
the casing is placed on @ herirontal plane so that a face

without the display unit is oriented downward, a Top

~
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4. The portable electronic device of any one of claims | to 3, further
comprising a first ooeration means and a second operation means
provided on the rront face of the casing, wherein each of the first
operation means and the second operation means is operated by a thumo
of the user gripping the casing, the first operation means is a direction

o #nstepiction key. having a-plurality of pregsed facgs each,corresponding o«

an operation direction, the second operation means is a plurality of
¢ utton keys each gutputting single instryction, and. - thescenterofihe ; rmun
direction instruction key and the center of the button keys are shifted
napyvard 43 the.vertigal direction from the horizontal center line of the casing
~when viewed from the user. The portable electronic device of claim 4,
wherein when the casing is placed on a horizontal plane so that a face
hout the display unit is o ented downward, a top of the direction
¢ instructien keyrarndba ¢op<of any:aneiof thieblirseof battonikeyssarethigher S,
than the maximum height of the casing. 6. portable electronic device of
winkaimsd ortwheteinfront=ace of thetdasingscomrisesap least twcidredsa st
the direction instruction key and the plur button keys are placed in a first
Cwped @i+ at least one sub operation button not used during game play
going on the display unit is placed in a second area,  wherein the i
heightlot thiefir§tdrea and Hié hdight 6 thé SBcoHd aréa areftifférent frsm =
each other when measured from a harizon al plane on condition tnat the
PLasy i§ platedon thedtiizontalPlane S that 9Facé Without the display
unit is 9rie1ncqu downward. 7. The portable electronic device of claim. 6,
wher&in the §écond afea’is élevated from *t‘he‘gffl“r‘s'f area. 8; The ‘pf)*rta%’“l‘er +hg
electronic device of claim. 4, wherein e laced in = :
game play goeling on n= ls5piay unit 1s placed 1lnn a second

s
area,

wherein the height of the first area and the hesight
of the second area are different Irom each other when
measured from a horizontal plans on condition that the
‘casing is placed on the horizontal plane so that a face
witheout the display unit is oriented downward.

7. The ortable electronic device of ciaim 6, wherein

o]

the second area is elevated from the first area.

. The portable electronic device of claim 4, wherein
spacing between the pressed surfaces oI the direction
instruction key and spacing between each button of the

g foud

button keys are different from each other.



Spacing betweenpressed surfaces of the direction instruction key and
spacing between each button of the button keys are different from each
the, 9. The portable electronic device of any one of claims 4 to 8, further
comprising an analog operation means for outputting an analog signal for
direction, wherein the analog operation means is located closer to the
user than the direction instruction key and the center of the analog
operatiop,means is,located pside of the center;of the dirgction instryction .
key. 10. The portable electronic device of any one of claims | to 3,
whereinthe sutfage of the casing.is agesin molded parirthestesinmelded: g
part comprising a transparent window through which the display unit can
be:viewedand adframefothed thanthertranspareint window the-trangpareniton
window being made of a first transparent resin, the frame being made
frofi B seend ColoFéd reSiyvherdin thest resittandtherseédnd résirrare on
molded in a unlfled fashion by two-color molding. The portable electronic
device Bf cidith. 10’ Waﬁéireiﬁ%e C§F7édin & mdlded 16 toveP WiRe SHaRe ™S
of f the frame. 12 n‘l_;rlleeportablq electronic deylcebof any one of clalmswl Q. .
3 further comprising a speaker within the casing, W‘hereln a thréu@ﬁ“‘
hole;is formed at the bottom face of the casing for emitting sounds
generated from the speaker, the through hole being formed with an angle
toward the front face of the casing. 13.c portable electronic device of ¢ 'm
12, comprising: a second through nose formed in the rront face of the
casSing, antdl portable electronic device of any one of claims I to

"3, wherein the surface of the casing i1s a resin ﬂoldva part,
the resin molded part comprising a transparent window through
which the display unit can be viewsd and a frame other than
the fransparent window, the transparent window being made of a
first transparent resin, the Irame being made from a second
colored resin,

N

wherein the first resin and the second resin are molded

in a unified fashion by two-color molding.

i1, The portable electronic device of clalm 10, whereln the
first resin is molded to cover whole surface of the frame.
12z. The portable electronic device of any cns of claims 1 %o

3, further comprising a speaker within the casing,
x)

wherelin a through hole is formed at the bottom face of

the casing for emitrting sounds generated from the

e
I



a duct formed inside the casing for directing sounds generated from the
speaker to the second through hole. PORTABLE ELECTRONIC DEVICE
ABSTRACT A portable electronic device (100) has a long sideways

housing (10) whose both ends are held by the hands of a user and an

LCD fitted in the surface of the housing (10 Bulges (421,, 42R) projecting
Houtw%rdvare formed ?ﬂnrbothhenc% gg[tio s of the rear face of the hoggingi31 .
T26¥ Which both end porions being held by fihgers of the uSarfolding e *
housing. When the fingers and palms of user's hands are placed along the
%%T&és%4¥f 42R3){/1v‘|'th”tﬁg ﬁnaérs“réqr?d Sgl%sngént naturally, the device fits
the hands and operability is less likely to be impaired even the user

violently moves in game play with the device.

13. The portable electronic device of claim 12, further
comprising:

seconc tThrough hole formed in the Ifront face of

Al

the casing, and
a duct formed inside the casing for directing sounds

generated from the speaker to the sscond through hole.



PORTABLE ELECTRONIC DEVICE

Abstract

& portable electronic device (100} has a long sidewavs
housing (10} whose both ends are held by the nands of a
user and an LCD Zitted in the surface of the housing (10).
Bulges (421, 42R) projecting outward ars formed on both end
portions of ithe rear face of the housing {10}, which both
end porticns being held by fingsrs of the user helding the
housing. When the Ifingers and palms of user’s hands ars
placed along the bulges (421, <¢2R) with the fingers and
palms Dbent naturally, the device fits the hands and
operability is less likely to bhe impaired even the user
viclently moves in game plav with the device.

™2

44



