DESCRIPTION PORTABLE ELECTRONIC DEVICE TECHNICAL FIELD
The present invention relates to a structure of a portable electronic
device, and in particular, to a structure for improving the operability 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 OF THE INVENTION Various
types of portable electronic devices such as portable gaming devices and
personal digital assistances (PDAs) are developed. Many of them have a
casing taking shape similar toa rectangular solid. When a user plays a
game with the portable“éleétforieidesace Lt isdiffi€alt for the user to grip
the casing, and low operability of the device reduces interest in the game.
There is another problem that the user's hands become fatigued easily
ravhendie wser.grips the -casing of rectangular shape for a long time. it is a
general purpose of the invention to provide a portable electronic device
having'&nfeds\:t6-opetate ‘sHapeé by-asusér. @ structure of a

portabie electronic device, and in particular, to a structure

the portable slectronic

th

for improving the operapility o

device.

RACKGROUND TuCHNOLOGY
Recently various types of gaming products hava bsen
developed and they occupy & high position in entertainment

figld. In particular, portable gaming devices become popular

DISCLOSURE OF THE INVENTION



One embodiment of the present invention relates to a portable electronic
device comprising a horizontally long casing, both ends of which are
capable of being gripped by a user's both hands, respectively, and a
display unit =":-t into the casing, wherein outwardly projecting bulges are
respectively formed at both sides of the rear face of the casing where
fingers of the user gripping the casing placed. According to the
embodiment, since the fingers and a palm of a user are naturally flexed to
-kt the dome:like bulges lgggthgirg@_r face of the casing, is easy to grip
the portable eléctronic device. And the operability is hard to be degraded
evenitthe portablerelectronic device is:vibrated cstrongly while asgame is
being played with the device. In addition, the portable electronic device
PYitsComforably i the Ggers NETdS oTREretore, eveRtf e st HifpSthe
- Rartable electronic device for a long time, the user feels hardly tired. The
casing of the portable electric device may be a resin molded part. The
resin tnelded parheomprises @ transparert window thrdugh svhichathe
display unjt can be viewed and a frame other than the transparent
PRYirdow. The Trafisparént- WinddW is-idtfe of Affrst transparentésin. The
frame ismade .2 from a;second coloredyresin, ;The first resin and,the,
second resin are preferably molded in a unified fashion by two-color
ugnoldinge is sachs by maldiriy. the transparent windowy and.the it into
the casing, wherein ocutwardly projeciting bulges are
raspactively formed at both sides of the rear face of the

casing where Iingers oI the user gripping the casing placed.

Aocording to the embodiment, since the fingers and a pealim

strongly while 2 game 1s being plaved with ths davice In

the user’s hands. Therefore, even if the user grips the
portable glectronic device for a long time, the user fesls
hardly tired

The casing of the portable slectric device may be z resin
meided part. The resin molded part comprises a fransparent
window through which the display unit can bs viewsd and a
frame other Than the transparent window. The transparent

window is made of a first fransparent resin. The frame is mads



frame in a unified fashion, strength of the casing may be ensured. The
first resin may be molded to cover whole surface of the frame in the resin
molded part of the casing. Thus, uniform surface without a joint, a step, or
a gap on the surface of the casing may be formed, which adds to the
beauty. The portable electronic device may comprise a speaker within the
casing. A through hole may be formed at the bottom face of the casing for
emitting sounds generated from the speaker. The through hole may be

- formed with é;le toward the front face of the casing. Thus, sounds

““are emitted foward " the face of the User gripping te porabie SIETHShic

r«device: I he portableelectronic device may comprise & second, through
hole formed in the -front face of the casing, and a duct formed inside the

modaSing for-direeting S6Uds Generated Hrent the speakertothesecond

< through hole. Thus, the user feels such thatsounds are output fi from the

front face of t tﬁ‘e“casTrTg éo high realrstic Feellng is realized " Any®

ergambination of elements stated above is also effective as one
embodiment of the present invention. According to the embodiments, the
operabifity of 8- péftable Biectiénitcdevige thayie intprevedsbetansecsf

- ulges are provided on a back face of a casmg of one dewce _BRIEF
DESCRIPTION OF THE DRAWINGS Flg s a font View of & portable

ureléctronic devieew aceotding todfirst ,emb@eurpenb* a gap on the

surface of the casing may be formed, which adds te the beauty.
The por;able electronic device may comprise
within the casing. A through hole may be formed zt the hottom
face of the casing for emitting sounds gensrated from the
speaker. The through hole may be formed with an angls toward
the front face of the casing. 'Thus, sounds are emitted Toward

the facs of the user gripping the peortable slectironic devic

44

The portable electronic device may comprise az sscond

through hole formed in the front face o

the casing, and a

duct formed inside the casing for directing sounds generated
from the gpeaker to the sscond through hole. Thus, The user
feels such that sounds are output from the front facs of the
casing. So, high realistic fseling is realized.

Any combination of slements stazted above is zlso
effective as one embodiment of the present invention

According To the embodiments, ths operabilitv of a
portable slecironic device may be improved because of bulges

L¥%)



Fig. 2 is a top view of the portable electronic device according to first
embodiment; Fig. 3 is a rear view of the portable electronic device
according to first embodiment; Fig. 4 is a bottom view of the portable
electronic device according to first embodiment; Fig. 5is ale__ side view
of the portable electronic device according to first embodiment; Fig. 6 is a
right side view of the portable - ectionic device according to first
embodiment; Fig. 7 shows a resin molded part for an upper part; Fig. 8
shows a frame of the upper part; Fig. 9 is a view showing how the portable
electronic device is gripped by both hands of the user; Fig. 10 is a

s functional block diagram af the portable electro_nic device; Fig. 11 shows
structure of speakers; 1.2 shows a headphone jack and a remote
contreller jacks Fie r13:is a-frontadew a portable infermatiandevcece
according to second embodiment; Fig. 14 is a top view of the portable

2Ghformationdévice -aclbrdint o second embodiment; Fig. 15 is a rear view
of the_portable informatiqn glevice. accarding,to second embodiment; Fig.
16 is a front view a first variation of the )

zccording to first embodiment;

Fig. 3 is & rear view of the portable szlectronic device

i

according te first embodiment:
Fig., 4 is a bottom view of the portabls electronic device
according to first embodiment;

Fig., 5 is & left side view of the portable electronic

device according to first embodiment:
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shows a resin molded part for an upper part;
ig. 8 shows & frame of the upper part;

igs a view showing how the portable slectronic
device is gripped by both hands of the user;

Fig. 1C¢ is 2z functional block diagram of the portable

ig. 11 shows structurs of spesakers;

Fig. 12 shows a headphone jack and a remote controller

Fig. 13 ig a front view of 2 portable information device

ig. 24 is a top view of the portable information devics

ey



portable information device according to second embodiment; Fig. 17 a
front view of a second variation of the portable information device
according to second embodiment; Fig. 18 is a front view of a third
variation of the portable information device according to second
embodiment; and fig. 19 is a front view showing the working of the
portable information device in Fig. 18. BEST MODE FOR CARRYING
OUT THE INVENTION FIRST EMBODIMENT Figs. ... through 6 are
ﬁvﬁieyﬁvsﬁ.showiﬂn% the appearance of a portable electronic device 100
2 56E0THiTg 16 one emboaimERt 6 “the present invention. Fig. 1 is a front
view of the portable elactropis, device,100.A-casing 10-has.a horizontally
long oval shape as a whole. Each end of the casing 10 is formed in a
asircutareurve shapeiwittpitsicenter decentered from a center line 14 by a
certain distance. As shown in Figs. 2 and 4, the casing 10 is_composed
an upper part 10a, an intermediate part 101° and & 1Bwer part 10c. Inside
pdhe:casing k0, a.circuit beard{not shewn)ds- pravided: TheLirguit board
includes: switch contacts for generating a signal by the operation of
various gorreSpehdingt Btittons a centraf processimg amitwhich Processes
sdhe signals. so.as to execute various, computations; an image processing
PUnit for executing image process; and a sound processing Unit for
executing. seands=process. TheGircuit board (ROt-showWN)is o7 ke

i L
pertable information device according to second embodiment;
ig. 1% iz a front view showing the working of the

1 &

portable information device in Fig. 1g.
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BREST MODREL FOR CARRYING OUT THE INVENTION

FIRST EMBODIMENT
Figs. 1 through ¢ ars views showing the appezarance of a
portable electrenic device 100 according to one embodiment of

I is a front view of the portable
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casing 10 has & horizontally long

oval shape as a whole. Each end of *he casing 10 iz formed in
a2 circular curve shape with its center decentered from =z
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secured to the upper part Ma or the lower part 10c. The intermediate part
IOb has a higher rigidity than those of the upper part I0a and the lower
part 10c to ensure the rigidity of the entire casing 10. Returning to Fig. 1, a
liquid crystal display 12 (hereinafter, abbreviated as an "LCD 12") serving
as a display device is fit into the center of the casing 10. The LCD 12
displays, for example, a game screen when the portable electronic device
100 functions as a game machine or displays a schedule or an address
list when the normable electronic device 100 functions as a personal
edigitat dssistait {(PDAY FIG?7 sHuWa the Shapesf the tipper pak 104 The
wRREL partl0ais A resinmalded part. The LGD, 12 and various byttons,
mounted on the ¢__cuit board are covered by the upper part 10a. The
sdupperpaskida:comprises a transparentwindow 102-@nda framert4.
FIG. 8 shows the frame 104. A substantially rectangular space for the
“transparentwitdow 162 s formed it framé 104, Fotes 106,108~
s¥hete the mariqus, huttops are loasgly inserted and holes for chegking the
LEDs therethrough are also formed in the frame 104. The transparent
sqvindow 102 is made oftpanispérentresive 6. materiad for protecting the
. LCD 12 and for enabling the LCD 12 being viewed through the window.
T TrEmB 0218 "miade ot a tAlofed fesintnatérialto*Bonc8aF tié cirtuit
shoardfrom view, the transparenfwindoy. 102 and the -frame ;:04 are
molded in a
of the entire casing 10.

Returning te Fig. 1, a liguid crystal display 12

(hereinafter, abbreviated as arn “LCD 127} serving as a display

displays, for example, a gameé screen when the portable
electronic device 100 functions as a gams machine or displays
a scheduls or an address list when tThe portable electronic
device 100 functions as & personal digital assistant (PDA).
FIG.7 shows the shape cf the upper part 10za. The upper
part 10z 1s a resin moldsd part. The LCD 12 and wvarious
buttons mounted on the circuit board ars coversd by the upper
part 20a. The upper part 10a comprises & transparent window
1072 and 2 frams 104. FIG. B shows the frame 104. &
substantially rectangular space for Ths transparent window 10Z

is formed in the frame 104, Holes 106, 108 where the various

iy

The transparent window 102 is made oI Transparent resin

t



unified manner by two-color molding technology, which molds two resins
of different colors or materials at the same time. More specifically, after
injecting _ colored resin material for forming the frame 104 into a mold
form, a transparent resin material for forming the transparent window 102
is also injected into the mold for,,. At that time, the transparent material is
molded to cover not only the ..ransoarent window 102 but the whole
surface of the frame 104 (that is, -,._ surface viewed by the user gripping

xaie portable glectronic, deyice 100;.except for the button holes like a thin
__n.. Thus, uniform surface without _n't, a step, or a gap betwéen the
peTransparent windowh102-and thesfrane. 4 04d-is-fermed,:adding ta sthe
beauty and improving the visibili~y of t._e LCD 12 through the transparent
Cwindow 182 Régiohsof tte fatig*t04 Stuatedaboveantl befow the -
rnfansparent window, 102 @hat is, 2 decoratiye area 16 and a, bution area
50;, is very narrow as show: in Figs. 7 and S. Therefore, by performing
unthie woreotormoldings strehgth-Of cthesupper par oy 10a-beeprae improved
when compared to the structure that a transparent sheet is attached onto
“thd EED 161 nErorefrSoiT of the'striictura that transpareift stigst istmet
ue=dt@dhe frame 104..Since the, user sometimes. pushes strongly. the
surface of the casing. of the portable electronic device for button
Zogpérationgthe easimgrshoild hrave eertain sfrengtha Byametdingrthe
..Jansparent window and the frame in a unified manner according to the

tarial

e Smbodiment. stréngth ¢an e ehsuregrsparent window 102 is also

injected into the mold form. At that time, the transparsn
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1sparent window 102 and the frame 104 1is formsad adding to
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the beauty and improving the visibilizty of the LLD 12 zhrough
the transparent window 10Z.

Regions of the Irames 104 situated zhove and below the

u
53

transparent window 1072 (that is, & decorative area 16 and

button arsa 50, 1s very narrow as shown in Figs. 7 and 8.

is attached onto the LID
for protection or the structure that itransparent sheet is fit
into the frame 104. Since the user sometimes pushes strongly



In addition, since the transparent window 102 and the frame 104 can be
molded in a unified manner at the same time, molding cost may be
reduced. Further, by coating the whole surface of the frame 104 with a
transparent resin material, surface with luster appearance may be
acquired, which adds the beauty. As the resin materials, polycarbonate
resin with shock resistance and transparency preferable, but other resin
such as acrylic may be employed. The transparent window and the frame
__may be molded in different resin materials from each_other. Returning to
ORI THTE sUiface of e tbser par ARG the Tashig 107 that 8. the front
¢ facg,being gpposite-to the Lserismainly.compesed.qf::a left-nand area
48L gripped by the left hand of the user; a right-hand area 48R gripped by
Bvthecfighthanekof the sser sthie LCD A2, anhorizentaliyfong buttonfarea 50
positioned below the LCD 12, where various buttons are provided; and a
T decorative area fo positionsdabove the CED 12 Notehed 8L Akd B4R
rargsformed onsanuppet leftcomer-and anduppern ight corngt of the-upper
part 10a of the casing 10, respectively. in she left-hand area 48L, an
Lrroankéey 200 atEinly-for: SHnputtiigra direction instruction akitkan analog
ndigYice 22 mainly for analog inputof the direction Instruction arg
provided. The detailed structures and functions thereof will ~ = °
surface of the frame 104 with a transparent resin materiazal,
surface with luster appearance may be acgulired, which adds o
the beauty.

Az Tthe resin materials, polycarbonate rasin with shock

il

resistance and transparsncy 1s preferable, but other resin
such as acrylic may be smploved. Ths transparent window and

iy

buttons are provided; and a decerative area 16 positioned

above the LCD 12. Notches B4L and B4R ars formed on an upper



be described below. indicators 32 and 34 are also provided in the
left-hand area 48L. The indicator 32 lights up during access to a
removable recording medium, and the indicator 34 lights up during
wireless LAN (WLAN) communication. The analog device 22 is located on
the device closer to the user than the arrow key 20. The horizontal center
of the analog device 22 is located closer toward the center line of. the
casing 10 than the horizontal center of the arrow key 20. The reason for
inthis arrangementis:as follews.When thedeft thumb of dheiuser.moves
between the arrow key 20 and the analog device 22, the user pivotally
maroves Ris tREmEWIEPHIS Palftenthedewerieftédier-éPthé asing 10
£:8% &,84ppotting. point. And theser. tlts, the centet of the.analog device 22
for operation. Therefore, the operation is facilitated when the analog
bedenicer284ds positioned closerdorthezcenter afthercasing H0okither in
right-hand area 48R, buttons 30a, 30b, 30c and 30d (hereinafter, also
“olléctivelyTeférredl to'as "bltfon Keys=30") are pravided maitly for
-d0putting a unique instruction, A stryctyre and.functions of the button keys
30 will be described below. Additionally, indicators 36 and 40 are
Liprovideg indtherdght-hane:aread8Ri_ERe indieator 36:lights up when the
portable electronic device 100 is ON. The indicator 40 lights when the
portabi& eféétrGRICa8vIce 10058 TPaTdId SBRGEWRERS evety K& of the
t”paor&égl‘me %"Lecgrqqlg Qﬂé%eéeqp Wa“%he horirzontal center of the

znalog device 2

enter lins oI

B

iz located cleoser toward the
the casing 10 than the horizontal center of the arrow key 20.

wimiliom A

The reason for this arrangsment iz as Zollows, When the 1

analeog device 22, the usser pilvoitally movas his thumb with his

palm on the lower left corner of the casing 10 as z supporting

pelnt. And the user tiits the center of the analog device 22
, The operstion is facilitated when

N

the analog device 22 is positiomed closer to the center of the
In the right-hand arez 48R, buttons 30z, 30k, 30c and 3¢
(nerernafter, zlsc collectively refsrred to as “button keys

307} are provided mainly for inputting a unigue instruction, A

O

structurs and functions of ths button kevs 30 will b

described balow hdditionally, indicators 36 and 40 are
provided in the right-hand ar=sa 48R. The indicator 36 lights

R



As shown in Fig. 1, the center of the arrow key 20 and the center of the
button keys 30 are preferably edified upward in the vertical direction from
the horizontal center line of the casing 10. The center the arrow key 20
and the center the button keys 30 are preferably located at the same
distance from the center line 14 of the casing 10 in the horizontal
direction. Each distance between pressed faces 20a, 20b, 20c and 20d
on a disk-like key top of the arrow key 20 is preferably set smaller than
1{hat betwegn the huttons 30a, 3Qh,. 30¢.:and 30d. The reason for-this . .
arrangement is as follows. Since the arrow key 20is mainly used to direct
irthe vertical tand=hetizoatal raoyementsy the user:oftén keeps-operating the
arrow key 20. Therefore, i is preferable to set the distances between the
Sreaset taces 2057 20b, 20c and 20d of the key top so that the user can
operafe the-atrow. key 20 without taking .his:thurmb.off the pressed faces
of the arrow key 20. On the other hand, the button keys 30 are often used
tite giver differentinstructionskby respeetive ibuttons 80a, 30l5,-86cand =
30d Therefore, in is eaS|er for the user to operate taking his thumb off the
“Thuttsn k&5 36 Hence it 1§ prefeFabid That” the Buitors 305 305 °36¢ and
+30d- are Jocated with a certain distance so as to avoid pressing
unintended button with a tip i0 of the thumb when the user places his/her
thumB oh oRedsutted. Atbsetlyendsof the frafsparentwindow 102:0f the
o HPRSY

ton kevs 30 are preferably located at the sames distance

; 10 in the horizontal
direction. Each distance betwean pressed faces 20a, 20, 20c
and 20d on a disk-like key top of the arrow key 20 1=z

preferably set smaller than that between the buttons 30a, 30k,

30c and 30d. The resaso
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Since the arrow key 20 is mainly used to direct the
and horizontal movements, the user oiten kseps

arrow key Z0. Therefore,
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between the pressed faces 20z, Z0b, 20c¢ and 204 of the key top
so that the user can operate the arrow key 20 without taking

his thumb off th
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the arrow key 20. On ths

other hand, the button kevs 30 ares cften used to give

different instructions by respective buttons 30a, 30k, 30c and
30d. Therefore, it is easier for the user To operats faking

his thumb ¢ff the button keys 30. Hence it |

(&%)

the buttons 30a, 30k, 30c and 30d are located wit!



part 10a, a front-face through hole 28L is provided in the left-hand area
48L, and a front-_face through hole 28R is provided in the right-hand area
48R. The button area 50 is located in the vicinity of an outer edge of the
upper part 10a of the casing 10 on the side closer to the user holding the
portable electronic device 100. In the button area 50, buttons 52 to 64 are
located other than the arrow key 20, analog device 22 and button keys
30. preferably, the button area 50 constituted so as co be visually distinct
_from the left-hand area 481 and the right-hand area 48R. In this

> embodimient, e’ bbtton"afda B Eforfed iiFa HOHTOIRal éxtending
elongated hill-like shape. The.hutton,-area 50, is elevated aboye, tpgalevel
of the plane formed by the left-hand area 48L, the right-hand area 48R
cagndibe LED A2 dns tlee vitintysof the tok f the hiltovareuds:buttans 52 to
64 are prowded With this arrangement, the user can V|suaIIy distinguish
Tothe Batforis t6 b opefated ditiy cameplay oran &pphicafion’Speration
»{rem:the other buttans. Furthermare, ssince the button area 50 is elevated,
the -user can be tactilely aware of the arrangement of these buttons 52 to

64. The elevated shape df the buttordrea 50.also serves tor protectithe
LCD 12. The structure of the button area 50 is not limited to the

= Sove-describaa stricture. Any strtictdre may be employed as 114y a
dherheightrot.thebutton.area Q. differsifrom-the c cevice

100, In the

48%., In this embodimsnt, tThe button arsa 50 is formed in

are provided. With this arrancgement, the user can visually

[URR S )4

applicaticn operation from the other buttons. Furthermors,
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height of the left-hand area 48L and the right-hand area 48R. Herein, the
"height" means a height based on a horizontal plane, on which the casing
10 is placed so that the upper part 10a is oriented upward. For example,
an elongated step ha- \T--".n--a trapezoidal or rectangular cross section
may be provided to arrange the various buttons 52 to 64 thereon.
Alternatively, walls having the height equal to or greater than height of top
of the buttons 52 to 64 may be provided above and below the buttons 52
to 64 arranged on the same plane with the left-hand area 48L, the
Laight-hantkarea 48R @nd-the L:.CDoL2 2\WAth tHesél Walls, thebuttons 52 to
. 64 are not easily tressed down by the user's hands operating the arrow
S%Ey 20°6r théE buitton Kays 30°1 is prefétabié thar flie biitons 5210 64
ndalsq referred; tq as-"sub operation:huttons’) arranged:inthe button area
50 are. not frequently used for gameplay or a main operation of the other
olapplicatiom$,iand thereforerthel Buttons 52 t¢ 64careé afot-required:torbet
frequently pressed. Specifically, a home button 52 is used to go,12 back
1% a ?ngi%géc%r‘“eeecjn.‘lﬂf”ﬁbfu‘mé Q%théﬁg*%ﬁ '56 Serve ‘i:“ré%s“é" %Cr‘éééré#he
= volume g sound-repraduced through a speakeronaheadphongica <o
respectively. A display button 58 turns ON/OFF a backlight of the LCD
anRAsoUrTd buttori 60 tuFRSTON/O FP atSotiid beaput. A seleet button 62
L SErves for selecting one jtem fram,items displayed on the LCD, 12, A start
Buitfon B4 mainly serves fo “start a game when a game program is being
oexeeutedcdZn: 52 to 64 may be provided above and below the
buttons 52 to 64 arranged on fhe same plane with the left-hand
arza 48L, the right-hand area 48R and the LCD 12. With these

LI S U I Y

walls, the buttons 52 to 64 are not eagily pressed down by the

user’s hands opesrating the arrow key 20 or the button ksyvs 3C.
It is preferable that the butitons 52 to 64 {alsc referrad
e as Vsub cperation buttens”) arranged in the button area 50

button 52 ig used to go 12 kack to a main scressn. A volums
buttons 54, 56 serve to decrease / incrsase the volums ¢f a
sound reproduced through a speaker or a headphone,
respectively % display button 58 turns ON/OFF a backlight of

-

12, A sound button 60 turns ON/OEF a sound ocutput. A

select button 62 serves for sslecting ong iftem Irom itsns
digplayed on the LCD 1Z. & start button 64 mainly serves o

start & game when 2 game program 1s being exscutad.



In a conventional portable electronic device or game controller, buttons
stated above are not provided on the plane different from, the plane with
the arrow key or the 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 of the user carelessly touches such buttons, sometimes
leading to an erroneous operation. On the other hand, according to this
embadiment, since the various buttons are arranged on the plane distant
from the arfow key or the BUtton~ keyS, éfronedtis opérafions afefeduced.
chetehes 86L and 86R are-alsoformed.on the lowerJefi. cornerand.the .
lower right corner the upper part 10a of the casing 10 as on the upper ft
cigomerrand the UppeFfight cofer: Belew:the fieither 86%l grip parts 871
. are provided. A hole 24 is formed in the. drip part 87L to allow a strap (not
shiown) Or the Tike be passed thersthrough and -,-&d- When'the portable
nuelestronic deviee 10Qaecording ta this-embodiment is used; thgement
forefingers are placed on the ton side face of the casing 10 so that the
whefn Higni s placed above shetarbwkey 20 6ithé aratog ‘devicet22 and
¢ the_rightthumb _is placed.above the button keys 30, as described with
"“reference no Fig, 9. The other fingers are placed S0 as 16 ‘cover dome-like
1datlges on the reardace-ef the-easing-10. in, this maneerxthe:curve formed
by she forefingers fits to the shape the left and right side faces of the
aQﬁﬁﬁﬁ@%@lﬂﬂpthis embodiment, since the various buttons are

arranged on the plane distant from the arrow kev or ths butiton
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corner and the lower right corner of the upper

casing 10 as on the upper

corner Below the notchas BEL, grip parts E7L are provided E
hole 24 1s formed in the grip part 87L teo allow & strap {no:t
shown} or the like Co be passed thersthrough and tTisd

embodiment is used, the foreliingsrs are placed on the fop =ids

Cribed with
referencs to Fig. 2. "The other fingsrs are placed 80 as to
cover dome-liks bulges on the rear face of the casing 10 in
this manner, the curve Iormed by the forefingers fits to the



13 the user's grip. the same time, the weight of the casing 10 is kept by
the middle fingers to the litt'l.e fingers. Therefore, even if the thumb or the
forefinger is moved for operation, the remaining fingers can stably support
the portable electronic device 1_00. Fig. 2 is a top view of the portable
electronic device 100. As described above, dome-like bulges 42L and
42R (hereinafter, also collectively referred to as "bulges 42") are formed
on both ends of the rear- face of the casing 10. A plane is formed
between the tv.o beiges 42. P.Imost the entire plane is al_d 44 of a small
¢ lisk drive unit ;Onexendref thendid-444s pivetally:suppereeits the lower o
part 10c of the casing. By sliding a switch 76 provided -_n the
1 §ntetitediate™ pari 10b° ahotHEF @ntFofthie fid 44 6péhIsackwaraceriie e
jortable electronic device 100, A.small disk drive unit (not_shown) is
eﬁﬁhs*éd Tr% Théggglsgin%"urlipd%r ff?é &obégr?fild . 4% small disk can be lToaded on
riaediskdrive; unit.gehe small gisk 1provides an applicatieagarogram or a
game program for the portable electronic device 100. Most of mechanical
& pits en ithe'&iMidFdiskdrive unit such as optical pick-up for example, a
lens and servo system) arepositianed underthe righthal’ part.of the LCD
"~ inFig. 11 An L-button 46L and an R-button 46R (hereinafter, also
1collectively veferred tacas <L Ributtans46Huaresbuttbnsarespektively
Operated by the left forefinger or 'eft middle

{hereinafter, aliso colleltively referred to as “bulges 427
are formed on both ends of the rear face of the

plane is formed beiwesn the twe bulges 42. Almost the entir

plane is a 1id 44 of 2 small disk drive unit. ©One end of th

+

1id 44 is pivotally supported to the lower part 10c of the

r

caging. By sliding & switch 76 provided

part 10b, another end of the lid 44 opens backward of ths

portable electronic device 100, A small disk drive unit (not
shown) is housed in the casing under the copen 1id 44. & small

provides an applicatlon program or a gams program Zor the
porteble electronic device 100. Most of mechanical parts of
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An L-button 448L and an R-button 46R (hersinafter, also

collectively referred to as “LER-buttons 4&7) arse put



Linger and the right forefinger Or right middle ringer' the '_4 user. The
LR-buttons 46 are preferably used for giving a special instruction that
cannot be commanded only with the arrow key 20 or the button keys 30.
For example, when a game screen is displayed on the LCD 12, the
LB-buttons 46 may be operated for a special action of a character in the
game (for example, a fighting stance or a squatting position), firing a
special weapon and the like. By providing the dome-like bulges 42 for grip
2520 thereat face. ot the gasing 10, the fingertip of the uset is unlikely to
touch the lid 44 of the small disk drive unit, preventing a- large force from
speing applied:ta the: disk driverunit. J=urthesmeare,the.dome-like-bulges 42
are provided on both ends of the rear face the casing 10. Therefore, ever,
25F tHe  portableieletfronic devics 100 s pldced br@planey e ikl “48she
=31mal dikddye it dggsdiat eome Jnto.santagt Wit e plang, Further.
since the impact to the small disk drive unit become smaller, stable
oreperation of thesdiskidrive: aunitis ehsuredzleading tondegreasedeads -
errors. As can be seen from Fig. 2, the tops of the arrow key 20 and the
“Blfton kéys 3€ aré highér fitanthe maxihumheight or “the transparent
swindaw, 1Q2 of the upper part.1Ca when the casing 10 is placed on a
“horizontal plane so that the face without the LCD 12 is oriented
downiwvard:cFherefore revennk-thekeasingake is placed sophan the facer
. withthe LCD 12 is - _

face of the czsing 10, the fingertip of the ussr is unlikelv

to touch the lid 44 of the small disk drive unit, preventing a

large force from being applisd to the disk drive unit.

h

¥

of the rear face of the casing 10. Therefore, even 1f the
portable electronic device 100 is placed on a plane, the Lid
44 of the small disk drive uniti does not come into contact

with the plane. Further, since the impact to the small disk

and the button keys 30 are higher than the meximum height of

the transparent windew 102 of the upper part 10a when the

without the LCD 12 is coriented downward., Therefore, even if

the casing 10 iz placed sc that the face with the LD 12 is

oriented downward, suriace of the transparent window 102 over
the LD 12 is not worn Furthermore, as shown in Fig. 2, the



oriented downward, surface of the transparent window 1G2 over the LCD
12 is not worn. Furthermore, as shown in Fig. 2, the casing 1-0 has a
circular curve cross section so that its thickness decreases from its center
toward both ends. The arrow key 20 and the button keys 30 are arranged
so as to be inclined toward *_he ends of the casing 10 in accordance with
the cross-sectional shape of the casing 10. This arrangement helps the
user to grip the casing 10 and improves the operability of the arrow key
20 and th.e button keys 30. In the intermediate part 10b of the casing 10,
“2anifput fErihal 70 foran Exteiar deicesnd Ftathmeat hotés 74 for
:nixing.the extemal device,fo,the casing, 10 are provided, Ysing the input
terminal 70 for connection with the external device, the portable electronic
ardevice=3000can e usedhasan dapsat device:for-apersonat computer=or the
~ like in mace of a key board or a mouse, for example. Connection with the
“ngxtetial Hekice wilb&tamrner destritietifater i detaif 6=8dAtch 76 T6r
«r@pening the cover.of the smalkdisk.drive unit and an infrated poi 88, for
infrared communication module are also provided in the intermediate part
helbbs Fige3ussa rear yiew thieeportable eldctronicidevice: 400:2As described
above, the dome-___ ke bulges 42R and 421 are_provided on the both
“PERAS DT the fear face of the portable™ Bfedtrénic tevie. f5€. Between the
bulges-42R.and:421.the did 44-of the small disk-duve s-provided..The
dome-like bulge 42R also serves as a -id for a battery box not shown,. By
terminal 70 for an external device and attachment holes 74 for

fixing the external device To the casing 10 are provided.
Using the input terminal 70 for connection with the external
device, the portable electronic device 100 can be used as an

input device for a personal computer or the like in place of

I &
key board or a mouse, for example. Connection with the
external device will bes further described iater in detail. &

switch 76 for opening the cover ol the small disk drive unit

and an infrared port 88 for infrared communication module are

(4

,_5.

also-provided in t

L

3]

Fig. 3 i1s a rear view of the portable electronic device

100. PRBs described above, the dome-like bulges 42R and 42L

provided on the both ends of the rear face of the portable

44 of the small disk drive is provided.. The dome-like bulgse
42K also serves as a lid for a battery box {not shown;. 3By

pressing down an oblong projection 43 and siiding the bulge

3

{direction to the end ¢f the portabls electronic

16



pressing down an oblong projection 43 and sliding the bulge 42R leftward
(direction to the end or the portable electronic 16 device 100), the bulge
42R is detached from the casing and replaceable battery in the casing
shows up. Fig. 4 is a bottom view of the portable electronic device 100.
As indicated with a dotted line in Fig. 4, speakers SCL and 80R are
provided in the casing 10. In front of the speakers 80L, 80R, bottom-face
through holes 26L, 26R are formed on the intermediate part lob,
«despectively. Aplug 82, for.a code;84 connected to_a headphone o
remote controller is inserted into jacks “The Jac?<s will be describe Iater
ryyitrorsfeiencedo=Fig. 12 -On thestight ef:.the upper part 10a, a terminal
66 for suppAylng DC power to the portable electronic device 100 is
provided. On tite tight ofthe’ mtérmedidte pakt1bbe etecrbeesits deice
1 provided for supplying electric pawer ;fram a sos calleg cradle; the portable
electronlc device 100 when the portable electronlc devicé 10 6 IS placed
aofh e cradlerProjections ofthexradle are inserteehintodthe: botton-face
thrgggh holes 26L, 26R for supporting the portable electronic device 100

ST the device- 1005 DIERea G the “Cratlie "Eig 58 167 16tE Side Siew of
: the portable, eleciranic. device 100. A WLAN switch 90,is pravided in the

mtermedlate part IOb and an msert slot 92 for recelvmg a removable

ONLTYrolier

is inserted into jacks. The Zacks will be dessribed

terminal 66 for =supplying DO power to the portable
device 100 is provided. On the ri
10b, electrodes 78 are provided for supplyving electric power

from a so-called “cradle” fo the portabl

cradlie. Projections of the cradle ars inserted intc th
pottom-face through holes 286L, 26R for supporting
slectronic device 100 whan the device 100 is placed on the

2 fud 1 o
1g. 2 18 a LsXx

T slde view of the portable electronic
device 100. & WLAN switch %0 is provid

ed in the intermediats

part 0k, and an insert slot 92 for receiving z removable

recording medium is provided in the lower part 10c Fig, & is
& yight side view of the pecriable slectronic device 100 2



a right side view of the portable electronic device 100. A power switch 94
for switching ON/OFF one portable electronic device 100 is provided in
the intermediate part 10b. Fig. 9 is a view showing how the portable
electronic device 100 is gripped by the user. The portable electronic
device 100 is basically operated while being held by the user's both
hands. The right and left ends of the casing 10 are held by the right and
left hands, respectively. As shown, the user's left hand is slightly flexed to

hold the casing 10 alng.the arc shape of the left side face of the casing
.0. At this time, the le_- thumb of toe user is olaced on the arrow key 20
ddoioperate the arrow &key20t Similsgly, theruserts-wighthahdds:alsocslightly
_rlexed to hold the casing 10 along the arc shape of the right side face of
ke gasing 16. The tightthtrfibofthe lisertisaked 6nthercéfifer of the
wduttan, keys, 30,10 opeate the bution keys.3Q.,0nly the, users . forefingers
or forefingers and middle fingers are slightly flexed and are placed on the
adE-battons 46 r#FheitR:buations«46 arendperatesk-by thedorefingersicom,
‘middle fingers. The user's middle finger, ring finger and ttle finger, or ring
Hihgeitand Iitfié fintet are ptit o the réarfate 6° fHe Cashig T wiile' "
= heing.slightly. flexed.to supportthe. weight of the portable electronic 5.
device 100. As described above, the dome-like bulges 42 are provided at
tiboth:ends ofhthe séar faceiofthedasine <n0:iso0 asdc=dt the curve ofothe
_user's fingers. For example, the‘domgélikesbulges 42 are.

key 20 to operate the arrow key 2 imilarly, the user’'s

right hand is alsc slightly flexed to held the casing 10 along

‘‘‘‘‘‘

or ring finger and little finger are put on the rear face of
the casing 10 while besing slightly flexed to suppor:t the
welght of the portable electronic device 100. As described
above, the dome-ilks bulges 42 are provided at both ends of
the rear face of the casing 10 so as toe fit to the curvs of

the usear's fingers. For exampls, the dome-llke bulges 472 are
made of & plastic materisl. & slip-resistant material such as

a rubber or a metal material for texturse may bs used. Bach ¢

By

The dome-~like bulges 42 has & smoobth arc cross sectlion as

iE



made of a plastic material. A slip-resistant material such as a rubber or a
metal material texture may be used. Each or the dome-like bulges 42 has
a smooth arc cross section as _6 shown in Fig. 2 or Fig. 4. Alternatively,
steps may be put on the bulges 42 for receiving the user's fingers, or a
plurality of small protrusions may be formed on i_ts surface to improve
the resistance against slip. The bulges 42 make it easier to grip the
portable electronic device 100. Therefore, even if the device 100 is
_vibrated strongly by the user while a came is .,zinc player with the device,
shpE operébility s Fardite degraded Moreover, sitice thedingerscand @
. palm-are naturally flexed t. 1o the arc shape of both ends.of the
“Eag:&iecs gﬁd to the dome-Iike bulges 42 bn*thBeCJ fear face of-he€asing
of1Qnthie portable electranie deviee R0icomforably: inthe user's-hands.
~ Therefore, even if the user grips the portable electronic device --00 for a
“NBngime; thecuserfésts Hardly t fétf Furtiiémid? réedincietife weight of
-A1e podable. eleclranic dleviee 100 s supported iy the middle _fingers,
ring fingers and little fingers, the portable electronic devicé 100 can be
igtabby hetd even;, when:thestset releaser hijs thumb: forefinger eff the-
. buttons. FTG. " _Cis _ functional block diagram ¢’ the portable electronic
+ HEGCRIL60 2 WHeT the arfSwRey 2D, thé butfons 364 “30b° 30e- B0, thie
adwbutton 46f,.and the R-hutton, 463 gre _pushed down, a digital signal in,
response to the push - o

flezed toc f£it to the arc shape of both ends c¢f the casing 10
and to the dome-like bulges 42 on %he rear face of f£he casinc

10, the

ko]

orcable electronic device 100 fits comfortably in The

user’'s hands. Therefore, even if the user grips the portable

electronic devic

-

100 for & long tims, the user feels hardly

o

tired, Trurthermors, since the welght of the portable

glectronic device 100 is supported by the middle fingsrs, ring

S R A 0 R

forefinger off the buttons.
FIG. 10 is & functional block diagram of the portable
electronic device 100. When the arrow key 20, the buttons 30a,

30k, 30c, 30d, ths L-button 46L, and the R-button 46R are

pushed down, 2 digital signal in response to the push

operaticn is input to the central processing unit 180 via
interface {shown as "I/F 180" in FIG. 10!, Other buttons not
shown in TI&G. 10 are same. When the ussr takes his/her finger
oif the button, the button comes back to its original position

19



operation is Input to the cent--al processing unit ICC via _nte dace ;shown
as "I/~ 190" in FIG. 100ther buttons not shown in FTG. 1C are same.
When the user takes his/her finger the button, the button comes back to it
original, position. _9 Operation of the analog device 22 is converted into a
digital signal, and input to the central processing unit 180 via 1/F 190.
input signals into the infrared module 88 and the WLAN module 90 input
to the central processing unit 180 via 1/F 190. Sound input to the
ofisrophone 142 is converted.into adigital signal. and.input the central
processing unit 180. When the remote controller 140 operated, a digital
sisigaal dependipg-ondhereperation is iptidethecentral yprocessingunit
180 via 1/F 190. The small disk drive unit 186 and memory 188 is
> “Connetted to e central proéEssitg Grit 18t° “Fhe EEnftaf proeedsiy unit
k80 Pregesses various input signals with application sottware program
recorded on the disk loaded on the small disk drive unit 186 or stored in
13he memory 188, and dutputsimagersignals andaudio-sighals@as a result
of the process. The image processing unit 182 treats output image
diggnats fo Héplaytiagés ofr e TCH 2. 5Fhe “§ouRdpioceséing unit 184
1 dreaty,output audig signals.to-make. sounds oyver the speakers,28.ar the
headphone 144. The portable electronic device 100 has a plurality of
s fgnetionsrAsiancexample, thre portalble electronic devide: 186 functions as
Iy\@logame‘ machine._The user inseri;sga disk storing a

agssing unit 180 via I/F 19 The small disk drive unit 186
and memory 188 1= connected tc the centrel processing unit 180,

The central processing unit 180
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signalis with application scitwars program recorded on the disk
loaded on the small disk drive unit 18¢ or storsd in the
memery 182, and cutputs lmage signals and asudio signals as a
rasult of the process. The image processing unit 182 treats

on the LCD 1Z2. The

sounds over the speakers Z8 or the headphone 144,

The portable electronic device 100 has a plurality of

h

unctions. As an example, The portable electronic device 100

functions 25 & game m
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game program therein onte the small disk dri
provided on the rear face of the casing 10 to plav a ganms.

More specifically, when the power switch %4 is turned QN after

Ladla



game program therein onto the small disk drive unit 186 provided on the
rear face of the casing 10 to play a game. More specifically, when the
power switch 94 is turned ON after loading the disk, the game program is
read out from the small disk to display a start screen on the LCD 12.
When the start 20 button 64 is pressed in this state, the game starts.
When the user operates the arrow key 20, the analog device 22, or the
button keys 30 no select menu items or to operate a character displayed
~ on the screen, the input signal is transmitted to a central Processing unit
PUEOITHE céntraf Préessing tnit>t80 Smakes the"§ame proégredasn the
waccordance with the input signals and the came Brogram, In another
example, the portable electronic device 100 also functions as music
bylayer kEhe G$ertoads acdiskestoringnnusic datathereia anterthe:small
disk drive unit 186 or inserts a removable recording medium into the slot
TIPS iStel td TECOIdEE MU INThis cdS6 the héef TREE e b Rey
2001 the,analog device 22;ta;selegta Aitle of the_song.from, the isles
displayed on the LCD 12 which the user would like listen to. The selected
nyrEsic-latgisearverted sinto analogasoundsybyra sounichprocessing enit
184 to be output from speakers 28 or a headphone 144. The functions of
=¥he PoTABTS SfECFORTE device 100 are not limited thereto. The portable dc
| cu onic device 100.may bave functions such as-an address list. & g
schedule, a memc pad,

aisc functions a&s & music player. The user loads a disk

storing music data therein onto The small disk drive unit 18§

song Irom the titles displaved on The LCD 12 which the user
would like to listen to. Ths selected music data 1s converted

The functions oI the portable elsctronic devices 100 ars
not limited tTheretc The portable electronic device 100 may
have Iunctions such as an address list, a scheduls, 2z memo pad,
an E-mail communication, and thes liks as is the casz of &
converitional personal digital assistant (PDA

The overzll conZiguration of the portable electronic

above. Next, the configuration and the function of sach main
component will be described in detail



an E-mail communication, and the like as is the case of a conventional
Personal digital assistant (FDA). The overall configuration of the portable
electronic device 100 according to this embodiment has been described
above. Next, the configuration and the function of each main component
will be described in detail. 21 I. Arrow key The arrow key 20 gives a
discrete direction instruction for eight directions, that is, up, down, right
and left, plus four directions between them. As shown in Fig. 1, the arrow
key 20 comprises the convex pressed faces 20a, 20b, 20c and 20d
corresponding to four directions (up, down, right, and left) on the surface
. of.the disk-|ike key top. The disk-like Key top is tiltably supported by a
supporting point 20e at the center of the key top, which is able to tilt in the
eightrdirections. & deformatien member;sa eonductive-rember;:and-a
_ switch contacts are provided below each of the pressed faces 20a, 20b,
Eo30& HHd 2B SWhetTany Ot of the Pres&étifacesP0a 221 20¢ dnd20d
= Of the arraw key is.pressed down, enly.fhe, swiich contacts below the
pressed convex face is turned ON. The arrow key 20 is used to move a
xecharactenin the vertieakand:-horizentabditectians da thecgame or setect an
item from those listed in the menu screen. Since each of the pressed
HacBS264P 20D PO and P0d of THE JITOW Ky 207 formetfin aidohvex
lé%y%p%mﬂﬁﬁgsgﬁf@gkgegQrQB@(g%ggaiike"key Top. The disk-like

key top i1s tiltably supported by z supporting peoint 20s at the

center of the key top, which is abkle to tilt in the eighz
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mation member, a conductive member, and a

switch contacis are provided below each of the pressed faces
20a, 20b, 20c and 20d4. When any one of ths pressad faces 20a,
20b, 20c and 20d of the arrow key is pressed down, only the
switch contacts below the presssd convex face is turned ON.
The arrow key 20 ils used to move a character in the vertical

and horizontal directions in the game or to selesct an iteam

from those listed in the menu scresn. Since
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pressaed faces 20a, 2Z0b, 20c and 208 of the arrow key 20

[t

formed in a convex shape, the user can perform a desired

operation without directly viewing the arrow key 20. Since the
top of the convex faces 1s formed To e higher than the
maximum helght of the transparent window 102 of the uppsr part
10z, thne surface of the fransparent window 102 over the LLD 12
can be protected from wearing even when the zasing 10 is
vlaced as the LCD 12 is oriented downward. Morsover, since the



operation without directly viewing the arrow key 20. Since the ton of the
convex faces is formed to be higher than the maximum height of the
transparent window 102 of the upper part 10a, the surface of the
transparent window 102 over the LCD 12 can be protected from wearing
even when the casino 1C is placed as the LCD 12 is oriented downward.

. Moreover, since the 22 disk-like key too is slant toward its center in a cone
shape, itis easy to put the thumb on the center to ensure the operation
of the arrow key 20. 2. Hnaloa device The analog device 22 is used to

digontatiousky giveral direction Testraction: in 360tdegtees. Threcanaiog

; .device 22 includes a hole 22a formed in the front face of the casing 10,

*“an operation pad 22b, and detection means (Ho-- Shownj. The- operation

orpad 22h, passesthieugh the,hote 22a and is constructed to be
longitudinally and horizontally movable in the hole 22a. The operation pad
22b is made of, for example, a rubber... The detection means converts

- the amount movement and the direction of movement of the operation
pad 22b'into an electric signal. The operation pad 22b of the analog
device:22 is biased-taward the center of the-hole 22a by, serina or the

_like. When the user does not operate the operation pad 22b, the

S gpératioh pat 226 s Positiored inthecenters:c tAghsle 294! o 22

1QReration, the, user can il the.gperation pad 226 In 360, . ..oy 1o,

an operation pad 22k, and detection means (not shown). Th

4]

constructed to be longitudinally and horizenta

Los

iy movable in
the hole ZZa. The opesration pad 2Zb is made of, for exampls,

rubber. - The detection means converis the amount of movement

and the direction of wovement of the operation pad 22bh inzc an

wLidwm The galg CoOnTIroL o &r
woth 3 = functions g thoge of = a-~zllaed YHovetrisk?” =na
WLILTD Same IUuncTlong as wioge I & gso-callsad 20VETLCK and



degrees. Since the stroke of the tilting is set to about 2 mm, the user can
ilt the operation pad 22b for minute input eat input. With such a structure,
the portable electronic device 100 according to the embodiment can reali
the game controller with same functions as those a so-called ",ovstick"
and 23 have high operability in spite of its small size. The input
transmitted by the detection means as an electronic signal is converted
into a digital signal by an analog/digital converter provided on the circuit
board (not shown), which is then transmitted to the central processing
hatinit 186 THre centialpracessing unit 18€C=perfarms=a computation based
on the program to display images on the LCD 12 in accordance with the
user's Knodut The Tt front thé arfoVs K&y 26 drid thgdhput fréth the
<@nalog device 22 may he easily.switched by the software. pracess,
Alternatively, an analog switch for switching the input between the arrow
arkeyr20and thé analog-devicer22 may be: providedon theportable-:
electronic device 100. 3. Button keys As shown in Fig. 1, the button keys
Stffare compbsed of e bittois S04 36b, B6c i 30d. O thesdfaces
w@f: cylindrical key:tops, the buttons, 303, 30b, 3¢c.and 30d, circle, triangle,
square, and cross signs are printed, respectively. These buttons 30a,
c30h:30cand36ddamuset torocgram to display images on the LT

12 in accordance with the user’s input.

The input from the arrow keyv 20 and the
analog device 22 may be sasily switched by the softwars
process. ARlternatively, an analog switch for switching the

input betwsen the arrow key 20 and the analog device 272

3. Button keys
ks shown in Filg. 1, the button kevs 30 are composed of
the buttons 30z, 30k, 30c and 304. On the surfaces of

cylindrical key tops of the buttons 30z, 30b, 30c and 304,

input 2 single instruction. The deformation membesr, the

conducdtive member, and the switch contacts described above are
provided below sach of the buttons 30z, 30k, 30c¢c and 30d. When
any one of the buttons 30a, 20b, 30c anc 30d is pressad down,

only the switch contact just below the pressed button

turned ON. The correlation betwsen the typs



input a single instruction. The deformation member, the conductive
member, and the switch contacts described above are provided below
each of the buttons 30a, 30b, 30c and 30d. When any one of the buttons
30a, 30b, 30c and 30d is pressed down, only the switch contact just
below the pressed button is turned ON. The correlation between the type
incur and each 24 button key differs depending on the type of the game
program or the application running on the portable electronic device 100.
__For example, the buttons keys are used for input such as attack in a
PuGaRte, itemTacqaisTiORP ARSI ScrBen tispiay” ftént B&ISATSN PSP Té&Ponse
o-Aodnguipy, Each.button keyis arranged.with.predetermined:spacing. .
between the button keys so as to be placed at the four apexes of the
1igguarerasshiown intFig. duTherefore sif the userd ektendsithe rght thumb,
.-\Ne.yser can operate the triangle button and the square button on the far
*Tside When Viewsd from™ the right hand side Without 6haRing THegripping
iResition- thesasing 1Q.:When the righf.thiymb is flexed, the user can
operate the circle button and the cross button on the close side when
viewed ffom'thiecrightHangl Sithes 'Rocidentification: of waclr of thechuttons,
HRIPLLISIONS o1, gtogves and.ihe ke coesponding 10.0Cle, 1088 e
-_langle, and square signs may be prowaea on the surfaces of the

o buitens 4= LR-keysdReeent videg gamesmaguire, complicated operation.
So,

gxtends the right thumb, the user can operaite the triangis
button and the sqguare button on the far side when viewed f
the right hand side without changing the gripping position of

the casing 10. When the right thumb is flexsd, thes user can

cperate the cir

{1
e
®

button and the cross button on the cicse
side when viewsd Ifrom the right hand side. For identificat
of sach of ths buttons, protrusions or grooves and the like

corresponding to circle, oross, Trlangles, and squars signs may

be provided on the surfaces ¢f the butrons.

4. LR-kavys
Recent videc games requires complicated operation. 5o,

operation means sometTimes would be short only with the arrow
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, many controllers provide

of

che L-button and E-~button so as o increasse the number of

operation means. In the portable electronic device 100
according to this embodiment, the LE-butitons 46 are provided



operation means sometimes would be short only with the arrow key and
the button keys. Therefore, many controllers provide the L-button and
button so as increase the number of operation means. in the portable
electronic device 100 according this embodiment, the LR-buttons 46 are
provided on the top side face of the intermediate Hart lob of the 25 casing
10 as shown in Figs. 1 and 2. The LR-buttons are press- type buttons.
When the LB-buttons 46 are not pressed, the LR- buttons 46 exhibit such
appearance that the LR-buttons 46 constitute a part of the intermediate
capanclob. Moreover, as deseribediabove, thiét Rbtttons 46 are provided
.., atthe positions that the fingertips of the forefingers touch when the user
“grips the"Casing 10, By the'way, when a game créatdr ¢5Rceived the™
rugame aentents -he/she-musktake the-operability.of a gontroller sinto
account. in this sense, the functions of the controller and the game
copghiteritsare inréloseiretatioh withreachsotherz1n éther words;the . game
a<5QNtents are often restrigted by the functions or the aperabilty of the
controfier. “The portable “electronic device according 1o this embodiment
nchas the-opesatienduttons including the arrovw key, dhe-analog device, the
button keys, and the LR-buttons, which are equivalent to or superior the
Hpnetivh<Cof-fie EoRtrafier stay-at- home type game machine although its
size igycotrgga‘gg. Since a gogé{entional ortable game nLarl%higgmig, not

AY, WIg me Creatornl COoncelves

equipped with
contents, he/she must take the operabllity of a2 controller
inte account. In this sense, the functions of the controller

and the game contents are in closes relation with esdach other.

In other words, the gams contents ars o

ften restricted by the
functions or the operability of the controller. The portable

electronic device according to this smbodiment has the
operation buttons including the arrow key, the analog device,
the button keys, and the LE-buttons, which are equivalsant to
cr superior to the functions oi the controller
home tType game machine although its size is compaci. Since
conventional portable game machine is not eguippsad with
various operatilion butions, the
restricted or & game program is reguired to be changed when
some stay-at-home type game is ported to the portabls game
machine. In the portable elecironic device according to thi
embodiment, however, such problems do not arise. Thus, the

sphere of creation by game Creators can be expanded.

Operatcing means such as the arrow key, ths button keys,



various operation buttons, the feasible game contents are restricted or a
game program is required to be changed when some stay-at-home type
game is ported to the portable game machine. In the portable electronic
device according to this embodiment, however, such problems do not
arise. Thus, the sphere of creation by game creators can be expanded.
Operating means such as the arrow key, the button keys, 26 or the
LR-kevs function as man-machine interface between the user and the
_portable electronic device, which is very important for the user during a
gafte play i oth8rwords > th&Sparabitity of the" Cagitg OF tHe=" =ie
usfunctionality of dhe.;operating means gf the portable electronic device is
very linked to easy-to-play gaming and the fun of gaming. According to
i emibodimient ¢hesportable 'eleetronicedevice. cafrbet providedihaving
high operability and 'nigh extensibirity.in spite of jts size capable of being
“F§rippéd by both hands of the ser: 5. Speakdrs The portabfe electronic
opdevicer10R can: output soundssfrom thefrontsface thiough holes,28L, 28R
on the front face of the casing 10 and from the bottom-face through holes
LipgEE28R 6ASthe botiem fese of the €aslg 100 AS shewnin FIG:4rthes
..Spheakers SOL, SOP gutputting, sounds are provided one by one on either
Losia%”ne“é% %%%br%tb’mt?gcg oft }é*(?aé?iga"ib%olrh*e”s%é‘ék‘é“rs OLBOR are
pRlaCeE: having nigh operability and high extensibility in

~
L

gplte of its slze capable of being gripped by both hands of

The portabls electronic device 100 can output sounds from
the front-facs through heoles ZEL, Z8R on the front face of the

feh iy )

Ls shown in TIG. 4, the spesakers B0L, B0R ocutputtin

sounds are providsd one by one on eithsr sids near the bottom

10. The speakers B0L, BOR are placed for outputting sounds to

bottom direction of the casing 10, The bottom-face through

holes 26L, Z26R are placed in front of the spsakers B80L, B0R

27



substantially perpendicular to the bottom face of the casing 10. The
speakers SOL, SOR are placed for outputting sounds to bottom direction
of the casing 10. The bottom-face through holes 26L, 26R are placed in
front of the speakers SOL, SOP-in the intermediate part lob. Sounds from
the speakers SOL, 80P are emitted outside of the casing. 10 through the
bottom-face through holes 26L, 26R. The bottom-face through holes 26L,
26R 2 ; are formed with an upper angle toward the front face of the
casing 10 such that sounds come toward the face of the user gripping the
2150 ftable el@Etroni dEvicer 1009 As SABRFFIN-FIG S117 ductS 981, I8R are
formed inside the, Gasing 10, having atoute from backside of the speakers
0L 80R fo the front-face through holes 28L, 28R. With these ducts, part
o0f-seuadsieutpat feam-the speakers SQk 8OR is emitted toward one face
of the user gripping the casing 10. Thus, the user feels such that sounds
are otifpt'fiétn Hie fiont face 6Fhe caSing™G 362 highTealistié féelintris
-Jedlized: These ducts may be designed.as sp-called bus reflex sipucture
for emphasizing bass sounds. Since sounds are emitted co two différent
g ghirections fromnfoursthroughhales.ondhefeant face. and the bettomdacesof
the casing 10, the realistic feeling may be improved. By these “our
P ¥hfoigh HOIRSE SOUMER WA SUBRTG Sttt Pay 6 odto eTioRTihe
+ Roriable glectranic device 100. 6. bgadphangs ...:nc 0. mhus, the

1ser feels such that sounds are output from the
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casing 10. So, high realistic feeling is realized. These
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ducts may be designed as so-called bus reilex structure fo
enphasizing bzss sounds.

Since spunds are emitied Lo

&
ct
=

P . 24 2
o different directi

O
]
it
Ih
4
Q
=

four through holes on the IZront fac

i

and the bottom faces of

the czsing 10, the realistic

)

1]

ce

E#
o]
2]
o
el
o
]
?‘J_
=
>
ad
Q
el
i
.
[z
ot
pos
{0
]
Wm

four through holes, sounds with surrounding effect may be

i . R

output from the portable electronic device 100.

£€. Headphonesg

FIG. 12z shows the casing 10 with plug 82 of a hsadphone

=

{not shown] detached f£ro
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dack 146 is a jack
for outpurting sounds to the headphone and a rectangular jack
148 1s a Jack for inputting from a remote controller (not
ghown) and & microphone {(not shown). Ths plug B2 has two

different shaped terminals for being inssrted to the jack 146

LHT



FIG. 12 shows the casing 10 with plug 82 of a headphone (not shown)
detached from jacks. A circular jack 146 is a jack for outputting sounds to
the headphone and a rectangular jack 148 is a jack for inputting from a
remote controller (not shown) and a microphone (not shown). The plug 82
has two different shaped terminals for being inserted to the jack 146 and
148, respectively. 28 Input terminal and Dower terminal As mentioned
above, the input terminal 70 for external device and attachment holes 74
for fixing the external device to the casing 10. The portable electronic
device 1.00 according to the embodiment may be used instead of, for
7 .eXxampler amexisting keyboardreraimeuse as inputting device to a
personal computer or so by using the input terminal 70 to be connected
to the*Bxtérial J&vice  fif Somé Tades: theShpat terniinal 70 eaRmetSupply
adRawer .to.the external.device.from the pertable electronic device 100,
When external device such as a camera is attached to the portable
telectrorne daviéeé 100Her recening ddtadnput frome=the extemaldeviee; ¢
. power -e_72 may be provided on either side of the input terminal 70 for
“Supplyiiy BPower to™thie ektélhal déVicé Tfo the portabidetéctrdhic
=:device10Q.The.external device may #ﬂ:gyg_@*% camera unit or 8. GB3  unit.
With. a camera unit, the portable electronic device 100 may be used as
cqyendral digitab cameralno additionpthecerminal 70 to be connected

to the external devics.

In some cases, the input terminal 7
to the external device Ifrom the portable elactronic device 100,
When external device such as az camerz is attachsd to the
portable electronic device 100 for receiving date input from
the externzl device, power terminals 72 may bes provided on
gither side of the input terminal 70 for supplying powsr to
the external device from the portable electronic device 100.
unit. With & camera unii, the portable slectronic device 1040

may be used as general digital camers. In addition, the

electronic device 100 on the LCD 1Z. Furthesr, the portable
electronic device 100 may bs used for recognizing the user's
bodily movement shot by the camesra as game input. With the GPS

unlit, the portables slectronic device 100 mayv be used as



portable electronic device 100 may be used as a game screen by
displaying the face of the user dripping the portable electronic device 100
on the LCD 12. Further, the portable electronic device 100 may be used
fo recognizing the user's bodily movement shot by the camera game
input. With the GPO unit, the portable electronic device 100 may be used
as handheld-type GPS locator for providing location guidance or 29
record of user's movement h4 story t., the user. In addition., a keyboard
ot cellularsphonermodide can be«cannecteddo.the input texminal 0. -
Second embodiment Fig. 13 shows a front view of a portable information
“YERFEE actording 16 arfdthet erbbefneést 6rthesnventiont #&s shown, the
ifplg&atglgrqu;%rarp_aglgn dev!ce ZOQ comprises a LCD 210, a small stick 212,
an analog / digital selecting switch 214, main buttons 216, a center board
250, a'front cover 260, a left recess 280, and a right recess 282. The ICD
21C is positioned in central part of the portable information device 200 for
SHéplay iy garfiimages or movie contents. Display of LCD 210 is
adjusted with.pre rmined. luminance and color. tone such that the user
can viggvgfhe “digggig%/eed Eérﬁgnt?tﬁ?o%h the ?rbbnatbc?ovvé“rn 260 described
diatere Thesmakstick 212 can-berslantec:for any direction of 360- degree.,
which realizes joystick function with its compact body. The slanted degree

SRfifie shidll Bk PLE is ACGEREHES it oe 200 comprises 2 LCD 210,

a small stick 212, an analog / digital selecting switch 214
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malin buttons 2
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board 250, a front cover 250, =a

left recess 280, and ht recsss 282.
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The LCD 210 1= positionad in central part of the portabls

information device 200 for displaying game images or movis
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ontents. Display ©

LCD 210 2= adjusted wiih predetermined

luminance and colcor tone such that the user can view the

O

displayed conients through the front cover 260 described
The il raiesk F12 ™ be i ted far r direction of 350~
The small stick 212 can be slanted for any direction of 360

degres, which realizes Jovstick function with its compact body.

The slanted
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gtrength in analog manner. The analog / digital sslecting

switch 214 s & switech for the user to select analog or
di o7 4 1F Fe = ICh il D12 in Sesrdanes ko=
igital input Zrom the small stick 212 in accordance with a

nead for the opsration of a game or so. The main buttons 216
ars buttons printed with circle, triangle, square and cross,
respectively, =ach having 2 certain function. The main buttons

i6 are disposed at & pesition of top, botiom, right and left

30



strength in analog manner. The analog / digital selecting switch 21.4 is a
switch for the user to select analog or digital input from the small stick 212
in accordance with a need for the operation of a game or so. The main.
buttons 216 are buttons printed with circle, triangle, square and cross,
respectively, each having a certain function. The main buttons 216 are
disposed at a position of top, bottom, right and left 30 part of a same
circle, respectively. The small stick 212 and the main buttons 216 are
-aUsed for operating a,game.charagter,, for example, Tthe BCD 210 and
built-in parts such as a CPt; (not shown) are mounted on a center board
£h250z Outer rimnef the center: foartc250 protrades fropathe casing defined
_ with the front cover 260 and a back cover 270 described later. Since the
“Cefiteébodrd 250 is made of material having certain hardness such as
metak;hending stiffoess.of: the casing.mayhe.increasest; The.front cover
260 out on the front side of the center board 250 and covers built-in parts
argnrthercenterbearek 150, Thefront-cover268yis Aradé ofrmateriakwith
__predetermined transparency and a color, for example a resin such as
P56 carboRate. TheTront tover 260° s olded i a ‘Unified fanndr - With
cPQlyearbonate-having aprotection effect s against-ultraviglgtyays; the
center board 250 and the built- in parts may be protected against direct
cdigitiorse Whéhthes mads of materizl having certain hardness

such as metzl, bending stiffnsss of the casing may be

01

increased.

wwwww

such as poelvearbonate. The front cover 260 1s molded in a

unified manner. With polycarbonate having a protection effect
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Ted against dirsct light or so when the
portable information device 1 used in the open air. The Iront

covar 260 made of such a resin has a predetermined color and

10 with luminance adiusted described above through

“he front cover 2&0. Thus, no Lransparent window nesds Lo bs



portable information device is used in the open air. The front cover 260
made of such a resin has a predetermined color and transparency.
Therefore, one user can view displayed contents on the LCD 210 with
luminance adjusted described above through the front cover 260. Thus,
no transparent window needs to be formed in the casing as a
conventional portable information device. Therefore, since unity of the
front cover realize , the device may provide novelty impression to the
Lrursgr.Joh\}gmtropécporyaer 260 may Qgglgsztnferpgq rr;etg! such as aluminum. in
“*His case, the shapé of the front cover needs 1o be” appropriately changed
«nfor ensuringithesvisihility-of the £:GPx 230~ Thepartable information device
200 is gripped with both hands or one hand by the user. The shape of the
arporablé fformatioredebice 208H5Eohfigiretiisuch thay adforefingefof the
.igser is placed on a ton face and a thumb of the user is placed on a front
“face. On the front cover 260, substantially circular left recess 280 is
provided with-the: smalkstiek 212 as-tsieentero Inside the gircunference of
~ the circle where circle , triangle, square and cross printed main buttons
napfe & pOsitiohed, the  tightiecess 28258 Frdvided "Pefipticral areas
+-2ound the left, tecess 280, and the rightrecess 282, have predetermined
size such that a user can hang the tip of his T her thumb on the ﬁlnge of
cHbesrecess: Sincesthetiser can gapsthercasing:with bis £hertbumb <
hanging on the left recess 260 and the right
placed on & front face.

On the front cover 260, substantiz

recess 280 i1s provided with the small stick 212 as its center.

s LR

right recess 282 is provided. Peripheral areas around the left
recess 280 and the right rscess 282 have pradetermined size

such that & user can hang the tip of his / her thumb on the

recess 282, the user can hold the portable information device
stably and operate the device easily. In additicn, even if the
user takes his / her thumb cff the joyv stick when opsrating
the small stick 212, the user can hang the fhumb on the recess
2t once to hold the portable information device 200. Sc, the
recsss has an advantage to prevent falling of the device.

Further, since the main buttons 216 are arrangsed at the

peripheral area around the right recess 282, the user's thumb



recess 282, the user can hold the portable information device stably and
operate the device easily. In addition, even if the user cakes his / her
thumb off the -,,my stick when operating the small stick 212, the user can
hang the :numb on the recess at once to hold the portable information
device 200. Sc, the recess has an advantage to prevent falling of the
device. Further, since the main buttons 216 are arranged at the
peripheral area around the right recess 282, the user's thumb 32 for
£oOpssating the mainbyttons is seceived-in thetecess maturally Thus, the
portable information device 200 is easily held with the thumb hanging the
naf@géssyincréasing Holdimy StabilityrthedevicenThevleferéddss 286:anty
..ine right recess 282 are arranged at symmetric position in the front face
“oF thé Casing as shown. The user can grip the portable fhformatich device
stE1re paturalyhwiththerecesses. In addition, the front cover 260 has a
gentle curve slanted to both right and left ends of the casing such than
the whéle'6aSintF E6aTHrises stbstantiallyespindleeshapeias showna Tived
.-left -recess 280 and the rig recess 282 are placed on a left slope and a
“right slope, respeciively. With such arrangement, when the Usér's thurmb
This teeeived inthe resessypushing powenaf the-thiwnb-dirgets to the
center of the casing. Thus, the user can hold the portable information
nadavice 200t More $tabfiF RS 14 i< a16p Viewof theepbFtable daformafien

hégegméﬁntle curve slanted to both right and lef:

received 1n the recess, pushing powsr of the thumb direcis to
the center of the casing. Thus, the user car hold The portable

information device 200 more stably,

rry

IG. 14 1s & top view cf the portable information device
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ding to the sscond embodiment. As shown, the poriable
information device 200 further comprises a disk cartridge slot
220, group of media reproduction buttons 222, a small USE

i s

connector 224, a left shoulder switch 226,

-

is inserted. The group of media reproduction butitons 227 is

LLL LD

provided in a part surrounded in broksn line in TIGE. 14. The



200 according to the second embodiment. As shown, the portable
information device 200 further comprises a disk cartridge slot 220, group
of media reproduction buttons 222, a small USE connector 224, a left
shoulder switch 226, a right shoulder switch 228, an eject button 230, and
a back cover 270. Into the disk cartridge slot 220, a disk cartridge storing
game software, movie contents, or music contents or so is inserted. The
group of media reproduction buttons 222 is provided in a part surrounded
sJn.broken line FIG. 14. The 33 details of group of media 2reprodug‘:tion
buttons 223 are also Shown in eniarged version for better dhdefstahding.
snbhe group. -of-mediasepreduetionautians 222.sa group-for egatrolling,
the reproduction of music contents or movie contents, which includes a
cipry-batton; acfastforwardingebattors alfast- rewisdingbutton ralstope
-.utton and a suspending button in a_ left-to-right fashion. The small CSB
~"Connettor 22415 a_cohnector for coRnecting a personar conipliterdr so to
i fhespartable: information, devices200, far-example. Eagh, of the left
shoulder switch 226 and the right shoulder switch 228 is mainly operated
r 95y Bforefingerof the USEL WHIEFFS a56d for oiyaratintEalyare character
SAmeas g smal stick 212 and (he, el bulions 246 described with
reference to FIG. 13. The eject button 23C '8 a button or ejecting a disk
cqartidge msertedinto-the; disk-castidge slotR20:The back gover 270 is

put on the back side of the center
pertable information device 200, for example. Each o

4

k the lafr

shoulder switch 226 and the right shoulder switch 228 is
mainly operated by a forefinger of the user, which is used for
operating a game character same as the small stick 212 and the

main buttons 21& described with reference to PFIG. 13. The
eject button 230 is a button for e
insertsad into the disk cartridge slot 220.

back side of the center
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emploving material with ralsing fabric on its surface or with
such finishing on 1ts surface for example, friction is made
between user's hand and the material. With such material,
gripping feeling is increassed. Such materisl funciions as

ip when the portable information device 200 iz gripped



board 250. The back cover 270 and the front cover 260 define the casing
of the portable information device 200. The back cover 270 is also made
of resin or metal same with the front cover 260. However, it is preferable
that the back cover 270 is made of material having a certain frictional
resistance. By employing material with raising fabric on its surface or with
such finishing on its surface for example, friction is made between user's
hand and the material. With such material, gripping feeling is increased.
bySuchcmateriat functiensias: antistizwben the perable information-davice
200 is gripped 3 4 by hands, enabling stable holding. in another example,
Pafhe BAEK colerero tRajitie nidde bf lduthe? or iubbiet; forexane: £1G.
15 is & pack;view of the partable information device , 200 according to.the
second embodiment. As shown, the portable “information device 200 ~“°
2 0furtherccamprises ehbattery 232s8b dransparentznember. 234, a stand 236,
. amemory slot 238, and an AC adapter jack insertion slot 240. The
*NhStERT 232 Spphiespower for @rive THe pottsble ‘tforfiaticn tevice 200.
- -khe hattery 232 is.configured.to he detachable from the portable, . -
information device 200. The user charges the battéry by a battery charger
Aqnotshown) ik another example, thebattery 232 is fixed to the portable
information device 200. in this case, the battery may charged by the AC
adapter (H6t-Sfowny thrSUGH thé AEATHpter Hatkiiferisn 6t 2267
iﬂQ%§§@Q§gﬂaH¥%£@¥ei@ﬂnsp@%%“battery 232 18 config el
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detachable Irom the portable information device 200. The |
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another sxample, ths battery 232 is fiwxed tc the portabls

charged by the RC adapter (not shown) througn the AC adapte

r
jack insertion slot 240 describsd later. The transparent
member 234 is provided such tThat the user can view the
operating state of the disk cartridge bv the user. Thus, the

two~support-type mamber for standing the portable information

device 200 orn a table s0 that the user can view movie confents

cr sc instead of holding the device 200 by hands. The memory

glot 238 iz an insertion slot for a recording medium storing

3

[anles Ea . - i 3
<. To the AT adapte: Ck

m
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insertion slot, & jack of the AC adapter (not shown) is



member 234 is provided such that the user car view the operating state of
the disk cartridge by the user. Thus, the user can view the rotation of the
disk cartridge loaded in the disk cartridge slot 220 described in FIG. 14.
This also contributes to good design of the device. The stand 236 is a
two-support-type member for standing the portable information device
200 on a table so that the user can view movie contents or so instead of
holding the device 200 by hands. The memory slot 238 is an insertion slot
_ for a recording, medium storing . contents such as game, movie or music.
PGt AL adapter jack Afskrion $IG°Eack of the'AC adapter (iof==
1-$hown) is.3% inserted for directly-acquiring pawer for driving the portable
information device 200 without the battery 232 from. home power supply,
sufor example cAsistated aboveztiig ACadapter majbe cased torsupply
power to the battery 232. FIG. 16 is a front view of a portable information
UEFévice 3BT RECBTding 6 airst Variation 6f the second embodiment. Only
a difference with FIG:.13.is desgribed:herein . In this, variation, fout . .
corners of the casing and four corners the center board 250 projecting
3Hrorrtirereasing have around:shaperrWith this, whernthesuset operates
othe left shoulder switch 226 or the right shoulder switch. 228 (F:lot*shown)
by’ his her-fotefinger- the casing fits comfortably in His 7 Her hand ahd
viheusercanoperate-the-switchgs without discomfart. The-shape ofwhole

casing is designed roundly, so fresh impression
center board 250 projecting from the casing have a round shape.

With this, when The user operates the left shoulder switch

(0]

A

26

or the right shoulder switch 2ZZ8 (not shown) by hiz / her

forefinger, the casing fits comfortabliy in his / her hand and

the user can operate the swilitches withou

ot

discomfort. The

shape ©of whols casing is designed roundly, sc fresh impression

parts as needed and hold the portable information device 300
stably with them.

iz a front view of a portable

Only a difference with FIG. 13 is described hnsrein. In th
vartation, upper left corner and upper right corner of the
casing and the center board 250 projecting from the casing
have a round shape. Thus, tThere is same advantage with the

first variaticon in regard to the operation of the left



can be provided. Furthermore, two-support-type gripping part 312 is
housed in either side of the casing 10 of the portable information device
300. The user may pull out the gripping parts as needed and hold the
portable information device 300 stably with them. FIG. 17 is a front view
of a portable information device 400 according to a second variation the
second embodiment. Only a difference with FIG. 13 is described herein.
in this variation, upper left corner and upper right corner of the casing
snahdthe centerboard 250 projecting-fram.the.casing -have around shape.
Thus, there is same advantage with the first variation in regard to the
veopetation ofdherefti36 shoutder switch-226rand therightshodldersswitch
228. In this_variation, lower right corner and lower left corner of the
“2&a8hdfand'he CERterboard 250 préjecting 1ot theCasity aré fomed
= stbstantially.right angle same.withthe portable. infarmation,device 200 in
FIG. 13. Hence, holding stability of the casing by the user is not
irdecredased atthiese corners. FIG. 18°is affrontvievwe bf ‘aportabite ity of
_.information device 500 according a third variation of the second
SEmbodittert, Ohly A°difference with FIG. T3 S described hetein. This
portable;informatian devige 500,cemprises-eantainer part 332.- The,easing
and the central board 250 comprises sliding mechanism (not shown) . As
5BhewndnRIG. 19, feft Wing and-Hghewing of the scasing antdaherceftral
0219 250 may siide, - o e

{ erénce with ¥FIG. 13 iz described herein. This

n

portable information devics 200 comprises container part 332.
The casing and the central beard 250 comprisess sliiding

machanism (not shown). As shown

mechanism, the poriable information device may change its size

to small one for carriage, incresasin
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buttons 216 ares housed into tThe container part 332

embodiments Such description 18 for illustrative purposss
oriiy. Thus, those skilied in the art would understand that

varlous variations may be made 1in combinations w

En arbltrary combinatrion of the compenents

|83}



to be accommodated into the container part 332. By this mechanism, the
portable information device may change its size to small one for carriage,
increasing its portability. In addition, since all the operation mechanism
such as the small stick 212, the analog / digital selecting switch 214, the
main buttons 216 are housed into the container part 332, false operation
may be prevented during carriage. The present invention has been
described based on some embodiments. Such description is for
_illustrative purposes only. Thus, those skilled in the at-- would understand
“Yhat ‘Vafiod8 VaiTafiGRE Ty be madé it Gofbinations Withthe
=:GOTRRRReNts and. such varatiopsare;within the scone of the present
invention. An arbitrary combination of the components 37 described in the
embodimentstis alsotefféetive astan cembodimert ofitheopraseritsinvention.
, Vyhile_tbp Qor,taQIe electric device or the portaple information device have
Hheen described in the emboditent. the- Structlire or tha-arrahgament's
= theduttens aceording dadhe. inventian, may;be also-applicable - confroller
for a ari-home type game machine. INDUSTRIAL APPLICABILITY
LiAGEe g 16 thespresentirivention: thé operability of e pdrtable efectronic
. device may be improved. 38 CLAIMS A portable electronic device,
= Comprisings. TonT MaenaRE

INDUSTRIRL APPLICABILITY
According to the present invention, the operabllity of a

portable electronic device may ba ilmproved.
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a horizontally long casing, both ends of which are capable of being
gripped by a user's both hands, respectively; a display unit fit into the
casing; an optical disk drive unit which has a lid opening backward and
on which a detachable optical disk is loaded, wherein a planar region is
provided at the substantially ce ero ge rear face of the casing, and at
least a part of the planar region constitites the lid of the optical disk drive
unit, and wherein curved shapes are formed symmetrically on both sides
of the casing respectively so that fingers of the user gripping the casing
placgd along ine curved. shapedakes ihe tRs-nfdhe fingets away from
the center of the lid of the optical disk drive unit. 2. The portable
electronic, devigg of clajm i, wherein :quter edge of eagh side ofithe-n are
casing comprises the curved shape formed as arc shape fitting to the
cagiive formed by aipaim of the yser grippingthecasings 393eThe hands,
portable electronic device of claims 1 or 2, wherein a horizontally
rdepgitudinalicress seetionpoktheuwaasing substantiatyperpesadicylar to the
rear face comprises the curved shape formed as a gentle curve slanted
fromahe centec ef the icakingtothe leftiandwiightthandof thelusgér.opening

3]

1

backward and on which a detachable optical disk is
leoaded, wherein

a2 planar region 1s provided at the substantially
center of the rear face of the casing, and at ieast a
part of the planar region constitutes the 1id of the
optical disk drive unit,

and wherein curved shapes are formed symmetrically
on both sides of the casing respectively so that fingers
of the user gripping the casing placed along the curved
shape makes the tips of the fingers away from the center
of the 1id of the optical disk drive unit.
Z. The portable electronic device of claim 1, wherein
cuter edge of each side of the casing comprises <the
curved shape formed as arc shape fitting to the curve

formed by a palm of the user gripping the casing.



4. The portable electronic device of claims 1 to 3, further comprising a
first operation means and a second operation means provided on the
front face of the casing, wherein each of the first operation means and the
second operation means is operated by a thumb of the user gripping the

scasingpthe first opgration meansds a dirgetipndnstryetiop; key having g, 5,

plurality of pressed faces each corresponding to an operation direction,

wihe-sacongd opgrationeans isa plyrality ofbutton-keys each Quipulting tne
single instruction, and the center of the direction instruction key and the

ceentes of thephuttontkeysiare shiftesbupwarehin the werticat direetion-fromace
the horizontal center line of the casing when viewed from the user. 5. The
cpogablesaslectroric devicesof claim:de wheseinewheadhe £asirghisiplacethrve
on a horizontal plane so that a face without the display unit is oriented
sdewhwardf adop 40of therditectio instrgctior: keyand-a tophef ahy Dhe and
of the plurality of button keys are higher than the maximum height of the
réasingherPhe portaisie etéttronic device of claims 4 or 5, wherein the
front face of the casing comprises at least two areas, the direction
instruction key and the plurality of

4. The portable electronic device of claims 1 to 3,
further comprising a first operation means and a second
operation means provided on the front face of the casing,

wherein each of the first operation means and the
second operation means is operated by a thumb of the user
gripping the casing,

the first operation means 1s a direction instruction
key having a plurality of pressed faces each
cbrresponding to an operation direction,

the second operation means is a plurality of button
keyvs each outputting single instruction, and

the center of the direction instruction key and the
center of the button keys are shifted upward in the
vértical directicn from the horizontal center line of the

casing when viewed from the user.

5. The portable electronic device of c¢laim 4, wherein
when the casing i1s placed on a horizontal plane so that a

face without the display unit 1is oriented downward, a top

40



button keys are placed in a firs- area, and at least one sub operation

button not used during game play going on the display unit is placed in a
second area, wherein the height of the first area and the height of the
second area are different from each other when measured from a
horizontal plane. on condition that the , casing is placed on(i[l%e horizontal

O pIAMIS S5 AL fate WRRGGEIE CRopIAY tnit Eorfon ke deWniard. 7°Fhe ©

. port%[b[e elle{ctronlcfge%/_lcel_of claim 6, Wr}eerelkq . ti}(laegecggg areals el%\/a;‘f%%m

frorh the ?i?"s'.'”tt%eg %% “poor}ta le’8lectronic device of claim , wherein

h eﬁg;anc&n%?e%%er&@&mggsed surfaces of the direction_ instruction key and
spacing between each button of the button keys are different from each

other. 41 9. The portable electronic device of claims 4 to 8, further
comprising an analog operation means for outputting an analog signal for

¢ directign, whereinrihe analog-eperationypeans is docatedLleser o the: 5,
user than the direction instruction key and the center of the analog

wreperation meams islocated inside afithe centerof thewdirgction instruckernst
key. 10. The portable electronic device of claims to 3, wherein the surface
tvwaf the<asing is a resin molded part, the resin molded part comprising a
transparent window
the direction instruction key and the plurality of
button keys are placed in a first area, and
at least one sub operation button not used during
game play going on the display unit 1is placed in a second
area,
wherein the height of the first area and the helght
cf the second area are different from each other when
measured from a horizental plane on condition that the

‘casing is placed on the horizontal plane so that a face

without the display unit is oriented downward.

7. The portable electronic device of claim ©, wherein

the second area 1is elevated from the first area.

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

button keys are different from each other.
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through which the display unit can be viewed and a frame other than the
transparent window, the transparent window being made of a first
transparent resin, the frame being made from a second colored resin,
wherein the first resin and the second resin are molded in a unified
fashjon by two-c Icir molding, 11. The portable electronic device gf claim
%10, wheéreii e first reg‘lﬁ?sg folded to Coverwhole suffacé of the frame. ’

fujz%'h-l«{re portable electrgnic device of clajms 1 10,3, further comprising a:,

speaker within'the casing, wherein a through hole is formed at the bottom

oulB56 ok %C%%ﬁ@éf&@'tti@%@dsﬁ@peratﬁyef&méhg 42rspeaker, the
the through hole being formed with an angle toward the front face of the

arGasing. 3 The;portable glectrenicdeyicesof claime12, Hfurther- comprisingsn
a second through hole formed in the front face of the casing, and a duct

+Hermed-dasidedhe casing-for direetingsgunds: generated-fzorodhe speakene
to the second through hole. 43
analog operation means is located inside of the center of

the direction instruction key.

10. The portable electronic device c¢f claims 1 to 3,
wherein the surface of the casing 1s a resin molded part,
the resin molded part comprising & transparent window
through which the display unit can be viewed and a frame
other than the transparent window, the transparent window
being made of a first transparent resin, the frame being
made from a second colored resin,

wherein the first resin and the second resin are

molded in a unified fashion by two-cclor molding.

11. The portable electronic device of claim 10, wherein
rthe first resin is molded to cover whele surface of the

frame.

iz. The portable electronic device of claims 1 to 3,
further comprising a speaker within the casing,
wherein a througnh hole is formed at the bottom face

0f the casing for emitting sounds generated ZIrom the
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speaker, +the through hole being formed with an angie

toward the front face of the casing.

13. The portable electronic device of claim 12, further

comprising:

th

a second through hole formed in the front face o
the casing, and
a duct formed inside the casing for directing sounds

generated from the speaker to the second through hole.



