
DESCRIPTION PORTABLE ELECTRONIC EIEVICT. TECHNICAL FIELD
The present invention relates to a. structure of a Portable electronic
device, and in particular, to a structure for improving the operaby of the
portable electronic device. BACKGROUND TECHNOLOGY       Recently
various types of gaming products have been developed and they occupy a
high position in entertainment field. In particular, portable gaming devices
become popular recently and a user can enjoy playing games with the
device anywhere DISCLOSURE 07 THE INVENTION       Various types of
portable electronic devices such as portable gaming devices and personal
digital  asstistances (PDAs) are developed. Meng of them have a casino
taking shape similar to a. rectangular solid. When a user, plays a game
with the portable electronic device, it is difficult for the user to grip the
casing, and low operability of the device reduces interest in the game.
There is another problem that the user's hands become fatigued easily
when the user grins the casing of  rectangular shape for a long time.
Embodiments of the invention seek to provide a portable electronic device
having an easy-to-operate shape by a user.        In one aspect of the
present invention there is a 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 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 center of the rear face of the casing, and at least a part of
the planar region constitutes the lid of the optical disk drive unit, and
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 lid of the optical disk drive unit.        In one embodiment of the
present invention, 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 fit to the dome-like bulges on
the rear face of the casing, it is easy to grip the portable electronic device.
And the operability is hard to be degraded even if the portable electronic
device is vibrated strongly while a game is being played with the device. In
addition, the portable electronic device fits comfortably in the user's
hands. Therefore, even if the user grips the portable electronic device for
a long time, the user feels hardly tired.       The casing of the portable
electronic device may be a resin molded part. The resin molded part
comprises a transparent window through which the display unit can be
viewed and a frame other than the transparent window. The transparent
window is made of a first transparent resin. The frame is made 



from a. second colored resin. The fAr t resin and the second resin are
preferably molded in a unified fashion by two-color molddna. As such, by
molding the transparent window and the frame in a unified fashion,
strength of the casing may be ensured.         The first rein may be molded
to cover whole surface of the frame in the resin molded part of the casing.
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
elettronic 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 an
angle toward the front face of the casing. Thus, sounds are emitted toward
the face of the user gripping the Portable electronic device.         The
portable electronic device may comprise a second through hole formed in
the front face of the casing, and a duct formed inside the casing for
directing sounds generated from the speaker to the second through hole.
Thus, the user feels such that sounds are output from the front face of the
casing. Sc, sHah .r-tisni- fe-ing          Any combination of elements stated
above is also effective as one embodiment of the present invention.
According to the embodiments, the operability of a portable electronic
device may be improved because of bulges are provided on a back face
of a casino of the evice.  BRIEF DESCRIPTION OF THE DRAWINGS Fig
1a front view of re'. iaortable electronic device according to first
embodiment;        Fig. 2 is a top view of the potahle electronic device
according to first embodiment;         Fig. 3 is a read view of the portable
elecrnic device according to fft-e.t. embodiment;              4 is a bottom
view of the portable electronic device according to first embodiment;
Fig. S is a Left side view of the portable elecrronic dcvi! cc according to
first embodiment;              6 is a right side view of the portable elecero
device according to first embodiment; Fig. 7 shows a resin molded part for
an upper :Dart; Fag. 8 shows a frame of the upper :Da 



T.Ha. 9 is a view showing how the portable electronic device is gripped by
both hands of the user; Fig. 10a functio diadram of the portable electronic
device; Fig. I shows structure of speak, s Fig. 12 shows a headphone
jacka remote pont ack; 13 is a fron.r view of a Dora-ion de according to
,,,,tond embodiment; 14 is a top view of the Portable information dev
accordingsecond embodiment;                               view of the portable
information me according to second embodiment; Figa front view of a first
variation of the portable information device accordino' to second
embodiment; Fin. 17 is a front view of a second variation of The able
information device according to second embodiment; 



78 is a front view or a third variation of the portable information device
according to second embodiment; ano a fronm vshowing orEEng of
portableatin device it BEST MODE FOR OARRYINs OUT THE
INVENTION FIRST EMBODIMENT         Figs. I through 5 are views show
ing the appearance of a poztafle electronic device 100 according, to one
embodiment of the resent invention. Fig. I is a front view of the portaEEe
electronic device 100. A casing 10 has a horizontall oval shape as a
whole. Each end of the casing 10 is formed in    circular curve shape w ch
its center deoentered from a center line 14. by a certai.n distance. .74.,s
shown. in Figs 2 and 4, the casing.composed of an upper70a, an
Intermediate paot ilEc, and a lower 10cInside the casino. 10, a c rcuic
board (not shown) is pro died. The circoic boaro includes: switch contacts
for  genera ng a signal by the operation of various corresponding buttons;
a central processing unit which processes the signals so as to execute
various computations; an image processing eguting imaae process; a
sound processing unit  



sound process. Theboard (not shown.) secured to the upper part 10a or
the lower10c. The intermediate part 10b has a higher rigiditt.nose upper
rart 10a and the lower part 10c to ensure tn of the entire casi r, 10.
ReturningLg.I, a liquid crystal display 7 (hereinafter, abbreviated as an
"LCD 12") servina as a display device is fit into the center of she casing
10. The LCD 17 displays, for example, a came screen when the porcable
electronic device 100 functions as a came machine or displays a schedule
or an address list when the portabletrona device 100 functions as a
personal digitalstant (PEDA) -           .0..7 shows the shape of the upper-
IDa. The upper part IDa is a res.= molded part. The LCD 12 and 'carious
buttons mounted on the circuit board are covered by the upper part 10a.
The uoper part 10a comprises a transparent window 102 and a frame 104.
FiG. 8 shows the frame 104. A substant space for the cransparent window
102 is formed in lie frame 104. Holes 106, ICE whe various buttons are
loosely inserted and holes for checking the LEDs  material for protect.inq
inc LCD 0 and for enablinothe LCD 12 being, viewed through the window.
The 'ram:. 104 is marL-- of e                                ) conceal the c'- boa-,
from view. The transparent window 102 and the frame 104 are molded in
unified manner by two-color molding technology, which molds two resins
of different colors or materials at the same time. 



More spec- far forming, the frame 104 into a mold form, a transparent
resin material for nntransparent inien            into the meld form. At that
time, The transpar materialmolded to cover not only the transparent
window 102 but the whole surfaceframe 104 that is. surface viewed
byuser grl_n'e electronic device 700) except for the button hcles like a thin
:dim. uniform surface without a joint, a step, or a gap between the
transparent window 102 andframe 104 is formed, adding to      beauty and
improving the visibi itv of the LCD 12 through the transparent window 102.
Reaions of the frame 1.04 situated: above an --low the transparent
window 102tiedecorative area 16 and a button area Edis very narrow as
shown in Ticsand 8. There doperforming the two-color mvivi no, strenth of
the upper part 10a become improved whn comoared to the ucture that a
transparent sheet is d.h.n on o ion or he structure that transparent sheet
the frame "!1).4.. Since the user sometimes pushes stron 



the surface of the casing of the portable electronIc devioe for button
operation, the casing should have certain strength. By molding the
transparent winnow and the frame in a unified manner according to the
embodiment, strength can be ensured. In addition, since roe transparent
window sOz and the rrame 104 can be molded in a. unified manner at the
same time molding cost May be reduced.by coacine the whole surface of
the frame 104 with a transparent resin materil surface with. luster
appearance may be acquired which adds to the beauty. An the resin,
materials, pol arbor resistance an transparencypref.- such as acrysay be
emnloved The transparent window and the frame may be moldedsrent
resin materials from each other. surface .6,e6ure toupper part 10a the
front face being opposite to the user is minly composed of: a left-hand
area 421 gripped by the eft hand of the user; a ighr-hand. area 4887
gripped by the right hand of the user; the LCD 12; a horironcally long
button 50 positioned below the '.6(77! 12, where various buttons are
provided; and arca 16 position above the LCD 17'Notches 647 and 8487
are formed on an upper left corner and an upper right corner of the upper
part 10a of the casingres In the leftarea 481., an arrow key _for  inputting
a direction instruction and an analog device 22 mainly for analog nput of
th. directi on instucCcon are provided. The dcHfvurt'res and functions
thereof will 



be described below. Indicators 32 and 34 are also c.rovided in the ar' area
481.. The i.ndicator 39 lichas up durino access toemovarle recordind
medium, and the indicator lights LID durino wireless LAN (Wasp        The
analog device 22 is on the device closer no the user th.an the arrow her
20. The hori.zontal center of the analog dcvi. cc 22 is located closer
toward the center line of the casing 10 than the horizontal center of the
arrow her 20c reason =os arrangement is as foflows. When     mh of the
user moves bet- een the arrow key 20 and analog device 221 the user
pivotally moves his thumb with  aIm on the lower left corner of the casing
10 as a supporting 001nouser ti ts the center of the analoo device 22 for
operation_ Therefore the operarion. 1s faciliaated when the analog device
22 is positioned closer to the center of the casing. IC    described below.
Additionallv, indicators 34 and 40 are provided inhand area 46R.indicator
up when the portable electronic deviceis ON. The  indicator 40 lights when
the iortable electronic device 100 is in a hold status wher every key of the
port le electronic device 100 is inva2.id.        As shown in Pig, 1, the center
of the arrow key 20 and the center of the button keys 30 are
preferablyupward 



in the vertical direction from the horizontal center d, a casing        The
center of the arrow key 20 and the center of the button: keys 30 are
nvevevalsy located at the same distance from the center line 14 of the
casing 10 in the horizontal ection.distance between Pressed faces. 20 and
906 on a disk-like hey top ofrrow key 20: is rably set smaller than that
between the buttons 300,,,, 30c and 30d. The reason for this arrangement
is as folio Since the arrow KeyLaused to direct the vertical and hori.zontal
movements,er often keeos operating the arrow key 20. Therefore,
preferable 7-a.o set the distances between the pressed faces 20a, 20t,
20c and 20d of the key ton so that the user can operate the arro 20
without tel             off the pressed: faces gow key 20. On the other hand,
the button keys 30 are often used to gi t instructions nvspecthve buttons
30a, 30b, 30c and 30d Therefore, it is easier for the user to operate taking
his thumb off the button keys 30.fbdie buttons 30a, 30b, 30c and 30d
areloca a a with' a cc  of the thumb when the user nieces his/her thumb on
one butho At both ends of the transparent'ow 102 of the upper part
10afront-face through hoie 281, is provided in the 



left-hand area 481." and a front-face through hole 283 is Provided in the
right-hand area 48R. The baarea 50 is located iit-' of an outer ed.ge of the
upper part 10a of the -0 on the side closer to the user holding the portable
egect odevice 100. In the button area SO, buttons 52 to 64 are located
other than the arrow key 20, analog device 22 and button the button area
50 is constituted so as t distinct from theleft-hand area 463 and: thearea
48R. In this embodiment, the button area 50 isin a horia ontabl.v
extending elongated hill-like shape. The area 50 is elevated above the
level of the plane formed by the left-hand areariht-hand area 483 and: the
LCD, 12. In the vicinoftog of the hill, various buttons 52 to ra orovaoe Is
arrangement, the user can visually gisbuttons to be operated during
aameplay or an apt: ication operation from the other buttons. Furthermore,
since the button: area 50 is elevated, user can be - aware of the
arrangement of these buttons 52 to The elevated shape of the button area
50 also serves to prat e structurthe button area 5r, is net limited re h  bong
as the eight of the button arediffers from the 



height of the left-hand area 687, and theghthand area 48R. Herein, the
"hemeans a height based on a horizontal plane, on which the casing 10 is
;placed so that the =per part 70a is oriented upward. dor example, an
ei.ongatec step having                         ctangular cross section may be
provded to arranoe the various buttons 52 to 64 thereon. alternatively,
walls having the height eauacgreater than height of top of the buttons 52t
64 may be provided above and below the buttons 52 to 64 aged on the
same p.1 ene with the left-hand area 48L, the right-hand area 46P. and
the LCD 12. With these wails, the buttons 52 to 64 are riot easily pressed
down by the user's hands operating the errL,,J he 20 or the button keys
30'.        It .abie that the buttons 82 to 64 Lelso referred to as 'sub
opera.tidn buttons") arranged n the button area 50 are notdue= y used for
gameplay or a main operation of the other applications, and therefore the
buttons 5.2 to 64 are not reaut ec to be frequently pressed Specifi.cally, a
home button 52 is used to go 12 back to a main scvolume buttons 54, 54
serve to decrease / increase the volume of a sound reproduced through a
speaker or a headphone, respectivelydisplay button 58 turns ON/OFF a
backlight  of the LCD 12. 733 sound button 60 turns ON/OFF a sound
output_     act button 62 serves for selecting one item from items
displayed on the LCD 12.start. button 64serves to  



In a conventional portable electronic device or 0,md controller buttons
stated above are not prouSded on euenh from the plane withd arrowthe
button keys as this embodiment, but provided below the arrow Key or the
button keys, for example. With such conventional arrangement when the
user operates the arrow key or the button keys, the finger 01 the user
carelessly touches such buttons, sometimes leading to an
erroneousoperotoon,other hand, accordingembodiment, since the various
buttons are arranged onplane distant from the arrow key or the button
keys, erroneous operations are reduced:. Notches 861 and 86R
areformed on the Lower Chu corner and ther right corner of the uppel part
10a of the casing 10 as on the upper left corner and the upper right cor.
Below the notches 8670,hi carts 811 are provided. hoe 24 is formed in the
gric cart 871 to allow a strap (not shown) or the likand - When the pn cic
device 100 ac embodiment is used the foreiinuer are hiaced on the LOC
side face of the casing 10 so tnat the lert thumn is olecet. above the arrow
key 20 or-_ and the right thumb above the button keys 30, as descr The
other fingers are scarso as to 



cover domelike bulges on the rear face of the                    e curve fodmed
by the fcre0inoers fits to the shape of thede aces of the casinodh  the
user's gripS At the sane time, the weight of the casino I is kept by the
middle fingers to the Iitti.e fingers. Therefore, even if the thumb or the
forefinger is moved for operatson, the remaining fingers can stably
support the porta electronic device 100.                      too v ew of h
portable electronic device 100described above, dome-like bulges 421 and
491 (hereinafter, also collectively referred to as "bulges are formed on
both enRc., of the rear face of the casing 10. pLana is formed between the
two bulges 42. Almost the plane is a lid 44 of a small disk drive unit. One
end of the lid 41 is pivotal: lv suPporaed to th.e lower, part lac of the
casing Ev slidino a switch 76 provided in themediate part lob, another end
of the ld 44 opens IDP'' portable electronic device 100, A s sk d _rLve un
shown) is housed in the casino under the open lid 44 A small disk can be
loaded' on the disk dri've unit. The small disk provides an application
Program or a came Program for the portable electronic device 100. Most
of mechanical' the small disk driunit such as optical pack-up (for example,
s and servo system) are positioned under the ight half part of the 100 12
in 



An 7-button 461 and an Pabutton 461 (herein collectively vevev-te es
'L.P.-buttons 46 ) are buttons respectively operated by the left forefinger or
'left middle finger and the regnt forefinaer or right middle finger of the
user. The LB-buttons 46 are preferably used for oi-ein.B a special
instructioncannot be commanded only w th the arrow key 20 or the bun=
keys 30example, when a game screen is BBBeeteeo on the LCD 12, the
LB-buttons 46h. operated for a special action of a character in the g
example, a fightf.rLq stance or a scurtting posleionlg a special weapon
and the Bike.       By providing the dome-like bulges 42 for grip on the rear
face of the casing 10, the fingertip of the user is unlikely to touch the44 of
the small disk drive unit, preventing a large force from e no applied to the
disk drive unit. Furthermoredome-like bulges 42 areon both ends of the
rear face of the casing 10. Therefore, even if the portable electronic
device 100 is placed on a plane, the id 44 or the smell disk drive unit does
not cocontact with tther, since the impact tosnail disk 



drive unit become smaller, stable opera:disk d'i\ unit is ensured, leading to
decrease read e can be seen from-Pe eons cr7 th arrow key 20 and
button keys 30 are high.er than the max'mu,, height the -transparent
window 102 of the upper part 10a when -he casing 10 is placed an a
horizontal plane so that the face without the LOP 12 is orienteddownward.
Therefore, even the cas 0 is placed so that the face            downward,
surface of ne transparent window 10e over the BCD 12 is not worn.
Furthermore, as shown in  casing 10 has a circular curve cross section so
that thickness decre es from its center toward ltoth ends. The arrow key
20 an 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 he button keys 80. In
theermediate part 'soh Or the casing 10, an input terminal 70 for an
externaland attachment holes 74 for fixing the external device to the
casing 10 are provided. Using the input terminal 70 for connection wit
device, the portable electronic device 100 can be used as an input device
for a personal computer or thef key board ormouse, for example
Connection w enter_ be further describeddet- switch 76 for opening, the
cover of the small _s drive unit ed port 86 for infrared communication
module also provided in the intermediate part lob.                 is a rear view
of the portable electronic device 100. As described, above, the dome-like
bulges 421 and 4 



ded on the both ends of the rear face of she portable electronic H7HOS'
100. Between the bulges 421 and 421!, the 44 of the smell ' drive is
prcviced. The dome-like bulge 471 also serves asfor a battery bon (not
shown) pte trit down an oblong Protection 43 an slidinc the bulge  device
100), the bulge 42R is detached from the casing and replaceacu.e battery
in the casing shows up is a bottom view of theahonic device 100. As
indicated with a dotted linesneakers 80C and OCR are crovided in the
casing 10.ont of the eakers BOL., OCR, bottom-face through holes 265
26R  ormed on the intermediate partrespectiv. A plug 82  or a code 84
connected to a headphone or a remote controller is Inserted into
lacksjacks will he described lacer reference to Fig, 12. On the right of the
upper part 10a, a terminal 66 for supplying DC power co the portable
electronic device 100 is provided. On the right of theme ate car: 10b,
electrodes 78 are provided fnr sup'olyino electric power from a so-called
vpoctable electronic device 100 when the portable electronic device 100 is
placed on the cradle.-ions of the cradle are. Inserted into the bottom-f e
through holes 261, 26R for scnct_n ce po a e electronic device 1.00 when
the device. 100 is placed on tie cradle.               5 is a left side view of the
portable electronic device 100. A WLAN switch 90 is provided in the inte
part 10binsert slot 92 for recef ving a removable 



recording medium is provided in the low a right side view of the portable
eiectroni' power switchswitching ON/OFFelectron c device 100 is
providede intermediate1()         Fig. 9 is a view showing how the portable
electronic device 100 is gripped by the user. The Portable electronic
device 100 is basical.l y operated while being held by the us r's both
hands. The right andends of the casino 1 are held by the right and left
hands, respectively. As shown, the userft hand is SLflexed to .old the
casing 6 along the arc shape of the left sine face of the czonng 70. this
time, the left thumb, of the user is placed on the arrow kev TO to operate
the arrow key 20. Similarly, the user's right hand is also slightly flexed to
hold th casing 10 alo the arc shape of the right side face of the cesinc 10.
The right thumb ofuser is placed on the centhe butto keys 30 to operate
the button keys T. Only tfi user's forefingers or forefingers and middle
fingers are slightly flexed and'aced on thenfons 4E- The SR-buttons 46
are operatec cv tne rnrarg5 or middle fingers. The user's middle
finger,finger andrnnger, or ring finger and "r-To 04nger are put on the rear
face of the casing 10 while b,-, to support the weight of the portable:conic
device 100. As described 



above the dome-like bulges 42 are provided at both ends of    a rubber or
a metal mr-f=r,aT the dome-like bulges 42 has a smooch arc cross section
as  shown inively, steps may be put th bulgesfor receiving the user's
fingers, or a plurality of small protrusions may be formed on its sunace to
imE.rove the resistance againt iip. The bola es 42 make it easier to grip
the portable electronic device 100Therefore, even if the device. 100 is
vibrated strongly fr is being nlayed with the device,is hard to be degraded.
Moreover, since the fingers and a palme natura iieteo to st to the arc
shape of both ends of the10 and to the dome-like bulges 42 on the rear
face ofcasino     the portable electronic device 100 fits comfortably in f
user's hands. Therefore, even if the user grips the portable electronic
devvie 100 for a long time, the user feels hardly tired. hermora,since the
weioht of the portable 



electro device 100 is supbort middle fingers ring fingers and litile fingers,
the portable electronic device 100 can be stably held even whe use-
-e'e,ses his thumb or forefingerbuttons               10 is a functional block
uracram of toe Portable electronic device 100 When the arrow hey 20, the
buttons 30e, 30b, 30c, 3Gb, the L..-butron 4 61, and the R-butt= 45p are
pushed downresponse to the push operation is input toprocessing unit
180        ice (shown as "I/FOther buttons shown in FIG. 10 are same.
When the user take off the button, the button comes ba-' to its  Operation
of the analog devic az is converted into a dig al. signal, and input to the
central processinc unit 180 via 190. Input signals in.tc the infrared module
88 and the WLAN module 90 is input to the central processing unit 180 via
190. Sound input to the microphone 142 is copperntc digital signalinput to
the central processing u 160. When. the remote; controller 140 is
operated, a digital signal depending on the operation is input to the central
processing unit 180 via 9/7 790. The small disk drive unit 186 and memory
188 is connected to the central processing unit 180. The central
processing unit 180 Processes various input signals with application
software program recorded on the disk loaded on tie small disk drive unit
186 or stored in the memory 168, and outputs image signals and audio.
signals as a  result of theooess. 



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



user opernalog device button keys 30 to select menu items or to operate a
character displayed on the screen the input sional is  centralressinq unit
180The c makes the ame mrogress in accordan and the game program.
In mother example, the porta also functions as a music pl  ocessing uni.t
IBC input saghals       sonic device 100 user loads a disk  storing music
data herein onto the small disk drive unit 186 or inserts a removable
recording medium into the slot. 92   recorded arrow song from Mh
case, the user uses the log device 22 to select 



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



The arrow key 20 gives a discrete directioninstruction for eight directions1
that is, co, down, right and left, Pius four directions between them. As
shown ir, the arrow key 20 cormrises the convex Pressed faces 20a, 20b,
20c and 20d corresponding todirections (up, left) on the surface of the
disk-like key top, The dish-like key top is tiltatly supported by a supporting;
point 20- at the center of ,e key top, which is able to tilt in the eight
directions. A eformation memberconductive member, switch contact, are
provided below each of the nressed face. 20a, 2Cb, 20c and 20dWhen
any one of the pressed faces 20, 20c and 20d of the arrow key is pressed
down, only the switn contacts below the oressed convex face is turned
ON. The arrow Key 20 is used tocnaracter in tne verti and horizontal
directions in the game or to select an Item from those listed in the menu
screen. Since each of the re_sed faces 20'm 20b, 70d and 20d of the
arrow keyis convex shape, the user can perform a desired
opera_wingarrow key 20. Since the too of the convex faces is formed to b
kioinr nan ine maximum height ofdow 1C2 of she 10a, the surface of the
transparent window 102 over the can beprotected from wearino even
when theC is plzceH as she lCri 12 is oriented downward. Moreover  



disk-dike key too i slant toward its center in a cone sha it is easy to put the
thumb on the center to ensure the operation of the arrow hey 20. 2.
Analog device       The analom device 22 is used to continuously olve a.
on instruction360 degrees. The analoo device 22 includes a hole 22e
formed in thecasind 10h an operation pad 22d, and detectionmeans ftLot
shown). The operation p272b oassesougn he hole 22a and is constructed
to be longitudinally and horizontally movable the hole 22aThe operation
pad 22 is made mf, for example, rubber_ The detection means converts
the amount of movement and the direction of movement of the operation
pad 22: ino an electric dhana, The ord.,:dtHon pad 22d of thnaloo dcvi cc
22 is biased toward the center of the hole 22a by- e sprn: or the like.
user does not operate the Doethe operation pad. 22b is positioned in the
center of the hole 22a. In opera:ion, the user can ilt the operation pad 22b
in 360 degree-. Since the stroke of theto about the use: can tilt the
operation Pad 22b for minute input to creet input. With such a structure,
the portable electronic device 100 he embodiment cancame con:r6 



same functions as those of a so-cadjoystick" and  have hiph operabil ity in
spite of its small sire         The input tramsmitted byection means as an
electronic signal is converted into a digital signal by an analog/digital
converter provided on the circuit board (not  shown) unit 780. computation
cased 12 in accorda  then transmitted to the central processing          The
input from the arrow key 2 ..and he input from the analog devicemay be
ea iv switched b_ he software Dr00,'Qc.teratively, an analog switch for
switching the 1,nnat between the arrow key 20 and the analog device 22
may be provided on the portable electronic device 100. 3. Dutton r As
shown in Fig. I, the -or keys 30 are composed  



burcns 30- 30b, 30c and 30d. On the surfaces of al key ODE of the
buttons 30a, 301, 30c and 30d,           triangle, square, and cross signs
anted, respectively. These buttons 30a, 30b, 3Cc and 30d are used to
input a single Instruction. The deformation member, the conductive
member, and the switch contacts described abcve are    ovided below
each of the buttons 30a, 30b, 30c and 30d. When any one of the buttons
30a, BOb, SOc and 30d is pressed down, onlyt he 50contact just below
the pressed button is turned: ON. The correlation between the tvpe of
Input and each.  button key differs depending on thegame program or toe
ppli,runno.:g on the portable eecrorrc device 100H For example, the
buttons keys are used for input such as an attack in a oamer item
acquisition, menu screen d item seecton, or response to thou Each
out6foil key is arranged with-ermined spacing between the button keys so
as toced at the four apexes of. the square, as shown in Fic. ITherefre, if
the user extends the right thumb, the user can operate the triangle button
and the square button on the far side when viewed from the right hand
side without chancfing the gripping position of  he casing IWhen the right
thumb) is flexed, the user can 



operate the circle button and the cross button on the close side when
viewed from the right Oland side. For identificacion of each of the buttons,
protrusions or grooves and the like corresponding to circle, cross, triangle,
and souare signs may be provided on the surfaces of the buttons.
games recuire compfibafea onefation, o operation means sometimes
would be short onl key ano the button keys. Therefore, many controllers
=vide the L.-button and Fl-button so as to Increase the :limber of operation
means. In the portable electronic device 100 according pembodiment, the
LP.-buttons46areprpvid  casing 10 as shown in FicS. i and 2. The
LR-buttons are tee type buttons. When the '1.R-but-tails 46 are not
pressed, the LP.- buttons 46 exhibit sucn appearance that buttons 46
constitute a part of the intermediate10b. Moreover, as described above,
th.e LR-buttons 46 are provided at the positions that the fingertips of the
forefingers touch when - user grips the casing 10. when a game creator
conceives the contents, he/she must take the oTnerabilits of a control into
accountIn this sense, the functions of the controller and the game
contents are in close relation with ach other. In other words,game
contents are often restricted by th ctions or the. opera)of the controller.
electronic device accordi to this embodiment has the operation buttons
including the arrow key, the analog device, the button keys, and the
LR-buttons, which are equivalent to or superior to the functions of the
controller of a stay-at-home type game machine although  its size is
compact. Since a conventional portatu. e game machine is not equipped
with various oeeraticn buttons,the feasible game contents are cescame
program is reuureo toahe changed:E. Hc required some stay-at
-homecvpe came is acne to the portable tame 



machineportable electronic devi.ce according to embodiment,such
problems do not arise. Thus, the sphere of creacioareators can i
expanded.  or the LP-keys funtion as man-machine interface between the
user and therr device, which is very 'important for the user crrg a game
play In other words, the operability cf the casing or me functjona operating
means of the portabledevice is very Itd to eas -to-pie gamin o and the
runo:gami to the embodiment, the portable electronic device can he
provided having high operability and high extensibility 1 suite ofire capable
of beingby both. ha user. S. Sneakers        The portable electronic device
100 can =DU: sounds from the front-face through holes '8L, 281 on the
front face of the casino Jrfrom the bottom-face through holes 26L, 261 on
the bottom face of the casi!n,o 10 snow:4speakers SOL, 801 outouttYing
sounds areide!d one DY one on. either side near the bottom face of the
casing 1C. The speakers Bua, 801 are place substantito tha- bottom face
of the casing 



speakers 801, 801 are placed for outputting. sounds to bottom direction of
the casi.ng ID. The bottom-fa.ce througn holes rEL, 265 are dared inof the
sneakers2, 8(21 in thelehiate pert 10b. Sounds from the speakers SQL,
805 are emitted outside of ehelu through the bp. o through holes26R. The
bottom-face throuch holes 2 6 , 265  are formed _upper angle toward the
front fao casing 10 such that sounds come toward the faceof the user
gripping the portabi a electronic device 100.        As shown in FICA II,
ducts 981l, 9BR are fcrmd Inside casing 10 having a route from backside
of the speakers COL, BOR to the front-face through holes 281, 26E. With
these ducts, part of sounds output from the speakers 80L, OCR is emitt
toward the face of thippino the casing IC. Thus, user feels such that
sounds are output from the front face of the casingSc., high realistic
feeling is realized. These ducts may he designed as so-called bus reflex
structure for emphasizing pass sounds.        Since sounds are emitted to
two different directions from four throagh holes on the front face and the
bottom face the casing: 101, the realistic feeling may be imppoved By
these four through hales, sounds with succuncpnp effect may be output
from the pocca,T.9-9.on devia 6. headphones FIG. 12 shows the
casinplug , 



(not shown) detached from jacks. (9( circular jack for outputting sounds to
the headphone and a reccencuiar pack 148 is a jack for inputting from a
remote controller (not shown) and a microphone. (not shown) . 14e p.rug
62 has two different shaped terminals for beinc inserted to the jack and
148, respectively.  Input terminal and cow Ps mentioned above, the input
tiraciexternal device and attachment holesfixing the external device to the
casing 10. The portable electronic device 100 acco     the embodiment
may he used ins tea. of, for example, an existinc keyboard or a mouse as
inputting dto a person7-I computer or so by using the input terminal 70 to
be connected to the external device. In some cases, theterminal 7 cannot
supoly Power to the external device from the Portable electronic device
100H When external device such as a camera is attached to the
b'e-4-r^r'"" device 100 for receiving data input from the external device,
power terminals 72 may he provided on either side of the rnaut terminal
70 for supplying power to the external device from the portable electronic
device 100.        Thedevice may include a camera unit cccpa unit. With a
camera unit, the nor-e;-1- e-ed-ronic device 100 may be used as genera1
camera. In addition, the 



porta:pi e electronic device 00 may be used as a came screen displaying
the face of the user wufipEine the portable electronicvice 100 on the LCD
12. Further, the portable electronic device 100 mar be used for recoanifing
the user's bodily movement shot byamera as game input. With the. r=ric
unit, the uortable electronic device 100 may be used as hendheGPO
lccatcr for prcvidinc location auidance or  record. of user's movement
history to the user6 in addition, keyboard or a cellular phone module can
be connected to the input terminal 70 Second embodiment Fig. 13 shows
a front vevcf a po ableformacor device accordik...3 to another
em2Podiment of the i-ionCs shown, the portable information device 200
comprises a LCD 210, a small stick 212. andigital selecting sw-ch main
buttons 216, a center250o a front cover 260, a .ecess 280, and aeoss
286'. The LCD 210 is positioned in centreortable     nation device 200 for
disp.ieying name images or movie contentsDisplay of LCD 210 is
arTh6ste^,wth predetermined 



luminance and color tone such that the user can view the displayed
contents through the front cover 260 des The small stick 212 can be
slanted for any direction of 360decree,realires joystick function with its
Dolma slanted degree of the small stick 212 is acquired as input ength in
analog manner. Tb analog / chig-it6's switch 214 is a switch for the user to
select an.aloo 3 digital input from the small stick 212 in accordance with
need for the operation of a game or sc. The main buttons are buttons
printed with circle, t, square and cross, respectivery, each having a certain
function. The main buttons 215 are disposed at a position of top,tr6and left
of a same circle, raspsmall stick the main buttons 216 are used for
oreratinc a game character, for example.         The LCD 213 and built-in
barbs such as a CPU (not shown) are mounted on a center board 250.
Outer :in of the center board 25C bratfrom the casingwith the front cover
260 and a back cover 270 described late:. Since center board 250 is
made of mater:= having certain ha.rdness such as metal, hendinc stiffness
of the casino may be increased.        The front cove: 26(2) is put on the
front side of the center hoard 250 and covers built-in parts on the censer
board 150. Thecover 260 is made of material with predetermined
trarescarenrv and a color, for examtle such as poiycarbonatefront cover
260 4s molded in unified manner.' v rccnavingection effect against
ultraviolet rays,ter board 250the b 



in parts may be brobected agains's direct lioht or so when the portable
information device is used in the open air. The Iron: cover 260 made of
such a resin has a :predetermined color and transbarencv Therefore the
userJelaved contents on the Twith luminance adjusted described above
through the front cove: 260. Thus, no transparent window needs to he
formed ___ the casing as a conventional portable infcrmanon device.
Thereforethe =so  front cover 260 may be cast from metal suchu this
casehape of the front cover needs to be arprooriately changed for
ensuring the vlity of the LCD 210f          The portable information device
200 is Tc, pried w th both hands or one hand DV the user. The shape of
the oortahle information device 200 is configured such theta forefinger of
the user is pon a fop face and a thumb of the placed on a front face. On
the front cover 260, substantiell. recess 280 is provided with the small
stick 212 as Inside the circumference of the PHr-s square and cross
prnted main buttons 216 are positioned, the right recess 787 is provided.
Peripheral areas around the left recess 280 and the right recess 222 have
predetermined sire such that a user can/ her thumb on t fringe of the
recess. SHipse the  isthumb hangino on the left recess 220 and the rigll 



recess 222, the user caninformation device stably and operate the device
easaddition, even user takes his / herjoy stick when. opera the small
stickcan nano the thumb on the recess once to hold the portable informat,
recess has an advantage to prevent fage _nce the main buttons 216
areangeg at t  operatr,3 the main buttons is received natu_Thus, the
portable information device 20 held withthumb hanging the recess,
increasinp holdin stability of the devic. The left recess 280 and the right
recess 282 are at symmetric position in the front face of the casing as
shown. The user can grip the poctabl e information device more naturally
with the recesses. In a.dd tion, the front covec 250 has a gentle curve
slanted to both right and left en, s of the casing such that the
wholecomprises substanr spindleas shown. The left recess. 280 and: the
right recess 282 are niaced on a left slopeslope, 



respectively. With such arrangement, when therib is received in the
recess, Dushint power of the thumb threctsto the center of the casing.
Thus, the user can hold the DO: 'infer ation device 200 more stably. PIC,.
14 is a top vi.ew f the Dortetice 200 according to the second embodiment.
As shown, the portable information device 200 further comprises a disk
cartridge slot 220, groTlp cc reproduction buttons 222, a small USE
connector 224, a left shop3deY srshoulder switch 228, an ejectbutton:
230, 2 Into the disk cartridte '<lot 22e, a di storing game soft-contents, or
=sic contents or so is. inserted. The group ofoducthon buttons  details of
group of media reproduction b.-tons 222 are also shown in enlarged
version for better understand t5 The group of medic reproduction buttons
222 is a croup for controlling the reproduction: of music contents or movie
contents, includes a play button, a fast-forwarding button, a fast-rewinding
button, o stop button and a suspending button lion.small USE connector
224 is a connector for conng a personal computer or so to the portable
information device 200, for example. Each of the left shoulder switch: 226
and the right .snoulder switch 228 mainly operated by a forefii"euserhis
used for operating a game charactes C_he small stick 212 and the 



main buttons 216 described with reference to 510. ejectbutton 230 is a
button for ejecting a disk cartridge. inserted into the disk arcrco220. 2
back cover 270 is put On the back sidcenter board 350. The back cover
270 and the front cn e- 260 define the casing of the portable information
device 00. The back cover 270 is also made of rin or metal same wih the
front cover 260. However,Chat the back cover is made of material having
a certain frictional resistance employing mag fabric on its surface or with
such finishing on its surface for euamcle, friction is made between user's.
hand and the material. With such matriaa, aripping n- He inrkeaseHSuch
marH? functions as antislip when the portable information device 200 is
crinne  by hands, enabling stable holdingIn another example, th bac/.
cover 270 may be made of leather or rubber, for example. s a back view
ofo ma- o 200 accordsecond embodiment. As shown, the portable inon
device 200 further comprises a battery 232, a transparent member 234, a
stand 236, a memory slot 238, and an AC adapter jack insemtron smot
240. The battery2 supplies 'powerthe portable 



information device 200The battery 232 is configured to detachable from
the portable information device 200. The user charges the battery by a
battery ch.aiger (not shown( another example, the battery 232 is clxed to
the information device 200. In this case, the  charged by theadapter not
shown) through the AC adapter jack insertion slot 240 oe cribed later. The
transparent memberided such that the user can mH'ew the operatrng
state of the dish. cart:rt.-m.6de by the user. Thus, the user can view the
rotation. of the al.-msk cartridge ism,;-ded in the :risk cartridge slot 220
described in FIGThis. also contrmoutes to good design of the devicestand
236 is two-support-type member for standinm the portable info device 200
on a table so that the user can view movie contents or so =stead of
holding the device 200 by hands. The memory slot 238 is an insertion slot
for a recodHn medium strnM contents such s game, movie or musts. Tp
the AC adapter jack ertiorjack of the AC adapter Knot shown is  inserted
for directiy acquiring power for driving the portable infordotion device 200
witnour the oaooerv 32 from home power suppl. for example. As stated
above, s C adapter may be used to suppiv power to the battery 232.
FIG. 16 is a rronr View of a portable information device 300 accordo a first
variation of the second embodiment. Onlyfldescribed hereinthis
variation,corners of the casino and four corners of the 



center board 250 projecting from the casing have a round shape. With
this, when the user operates the left shoulder switch 226 or the right
shoulder switch 228 (not shown) byhis / her forefinger, thesing fits
comfort:ain hisher the user can berhe switches without discomfort shape
of whole casing is designed roundly, so fresh impression can be Provided.
Furthermore, t o-support-tvoe gripping Pan 312 is housed in either side of
the10 of. the portable information dcvi. cc 300. The user may puil out the
gripping parts as needed and hold the portable information device 300
stab lx with them.          FIG. 17 is a front view of a portzbie information
devic 400 according to e second veration of. the second embodiment. en
ccFIG. 13 is described nerein. in this ation, upper Left corner and upper
right corner casino ana the center board 250'ena have a round shape.
Thus, there is same advantage st,On in regard to the op-r-fttf or the
shoulder swith 226 and the right shoulder switchthis variati on, lower right
corner and lower left corner of the casing and the center board 250
projecting from the casing are formed substantmaoghtangle same
withtable inf.orination device 200 in FIGHence, hooding stability of the
casino by th.e user is not decreased at. these corners.        FIG- 15 is a
front view of a portable information device 500 according to aation of the
second embodiment. 



Onlydifference with FIG. 13 is described herein. This      able inrormation
devi.c. SOO comprises container cart $32. The casing and the centralv
250 comprises sliding mechanism (not shownL As shown in FIG. 19, left
wing and right -wing of the casing and the centrel 5 oard 250 may slide to
be accommodated into the container part. 332.this mechanism, theits size
to small one for carriage, increasing i.ts portability.) addition., since al1 the
operation mechanism such as the small stick 212, the analog:dinital
selecting switch sWm the main buttons 216 are housed into the container
7 operation may be Prevented durinq carria.ge. The nresent
inventionbeen describedbased: on some embodimentsSuch description is
for Ilustrative purposes .on7vThus, those sthe art would und-rttsnd that
various variations may be made in combinations with the components ann
sucri varors arethe scone of n  described inmbodiments is also effective
as an embodiment of the present invention. 



While the portable electric device or the porta ie information device have
been describedthe embodiment, structure or the arrangement of the
buttons according to the invention may be also applicable to a controller
for a stev at-home type game machine. 7NDCSTRTAT.
P_Pnata-A'aTTTTY         According to the present invention, the
operability of a portable electronic device may be improved.  CLAIMS A
portable electronic device, comprising: a horizontallong casing, both ends
of which are capablebeing gripped by a user's both hands, respectively; a
display unit fit into the casi       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 center of the
rear face of the casing, and at least a part of the planar region constitutes
the lid of the optical disk drive unit,       and 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 lid of the optical
disk drive unit. 2.The portable electronic device of claim I, wherein outer
edge of each side of the casing comprises the curved shape formed as
arc shape fitfing to the curve formed by a palm of the user gripping the
casing.   3. The portable electronic device of claims 1 or 2, wherein a.
horizontally longitudinal cross section of the casing substantially
perpendicular to the rear face comprises the curved shape formed as a
gentle curve slanted from the center of the casing to the left and right
hand of the user. 



4. The portable electronic device of any one of claims I to 3, further
comprising a first ooeration means and a second operation means
provided on the rront face of the casing,        wherein each of the first
operation means and the second operation means is operated by a thumo
of the user gripping the casing,        the first operation means is a direction
instruction key having a plurality of pressed faces each corresponding to
an operation direction,        the second operation means is a plurality of
button keys each outputting single instruction, and       the center of the
direction instruction key and the center of the button keys are shifted
upward in the vertical direction from the horizontal center line of the casing
when viewed from the user.     The portable electronic device of claim 4,
wherein when the casing is placed on a horizontal plane so that a face
hout the display unit is o ented downward, a top  of the direction
instruction key and a top of any one of the blura of button keys are higher
than the maximum height of the casing.  6. portable electronic device of
claims 4 or whereinfront =ace of the casing comprises at least two areas,
the direction instruction key and the plur 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 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 horizon al plane on condition tnat 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. 6,
wherein the second area is elevated from the f.irst area.  8. The portable
electronic device of claim 4, wherein 



Spacing betweenpressed surfaces of the direction instruction key and
spacing between each button of the button keys are different from each
the,   9. The portable electronic device of any one of claims 4 to 8, further
comprising an analog operation means for outputting an analog signal for
direction, wherein the analog operation means is located closer to the
user than the direction instruction key and the center of the analog
operation means is located inside of the center of the direction instruction
key.  10. The portable electronic device of any one of claims I to 3,
wherein the surface of the casing is a resin molded part, the resin molded
part comprising a 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 thest resin and the second resin are
molded in a unified fashion by two-color molding.    The portable electronic
device of claim. 10, wherein the st resin is molded to cover whole surface
of the frame. 12. The portable electronic device of any one of claims 1 to
3, further comprising a speaker within the casing,       wherein a through
hole is formed at the bottom face of the casing for emitting sounds
generated from the  speaker, the through hole being formed with an angle
toward the front face of the casing. 13.c portable electronic device of c 'm
12, comprising:       a second through nose formed in the rront face of the
casing, and 



a duct formed inside the casing for directing sounds generated from the
speaker to the second through hole.  PORTABLE ELECTRONIC DEVICE
ABSTRACT A portable electronic device (100) has a long sideways
housing (10) whose both ends are held by the hands of a user and an
LCD fitted in the surface of the housing (10 Bulges (421,, 42R) projecting
outward are formed on both end portions of the rear face of the housing
(10), which both end portions being held by fingers of the user holding the
housing. When the fingers and palms of user's hands are placed along the
bulges (42L, 42R) with the fingers and palms bent naturally, the device fits
the hands and operability is less likely to be impaired even the user
violently moves in game play with the device. 




