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H NGE STRUGROI8B39779 BACKGROUND OF THE | NVENTI ON 1. Pretnisesiziogre

I nvention 5 The present invention generally relates to hinge -
structures and, nore particularly, to a hinge structure for use in an
operation panel, for exanple, that is pivotally fixed to a portable

el ectroni c device, such as a nenory card device or the like, which
serves as an auxiliary storage 10 device, for an information apparatus.

2. Description of the Related Art A conventional portable

el ectronic device, such as a rﬂﬁg'ce for exanple, or a
sub-unit is used by bei ng insgﬁﬁggyfﬁﬁgﬂ%. ¢n unit of an information
apparatus, 15 such as an entertai nnent system of which a typical exanple
is a video gane machine. Such a portable electronic device or a

sub-uni t cﬁ(ﬁi§#égégﬁ§m6§o@H@p?%@gﬁny@as an interface for connecting

t he devi ce -unit to e maln unit of the information

apparatus and a potryolatide slPLRPfon20 device for storing data. :
Fig. 1Aillustrates the configuration of the main portion of a menory

card devisce, Whi ghheSIMNARAS BVANAB Generaldfly GRIMIHS Qf@'hﬂﬂ%é abl e
el ectroni c devi ces. menory card general I'y indicated by 10 includes a

gggtn re glt O;mi tstldud@ire25an&Pnhé 8é | paBr 1 bE1 QPEY At tONa OhinGe sepueyuear dot0, a
use in an operation panel, for example, that is pivotally
fixed to a portable electronic device, such as a memory card
device or the like, which serves as an auxiliary storage

10 device, for an information apparatus.
2. Description of the Related Art
A conventional portable electrpnic device, such as a
memory card device for example, orCETSub—unit is used by
being inserted into a main unit of an information apparatus, -
15 such as an entertainment system, of which a typical example
is a video game machine. Such a portable electronic device
or a sub-unit of the information apparatus has an interface
for connecting the device or the sub-unit to the main unit
of the information apparatus and a non-volatile storage
20 device for storing data.
Fig. 1A illustrates the configuration of the main
portion of a memory card device, which serves as an example
of conventional portable electronic devices. A memory card

generally indicated by 10 includes a control unit 11 for

25 controlling the operation of the memory card 10, a connector
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-2- - sed for connecting the nenory card 10 to at ] :

provi ded oroa sl"ot of the main unit,. such as an infornatigégﬁﬁggauw7 -
apparatus, and a non-volatile nmenory 16 for storing data. The
connector 12 and the non-volatile nenory 16 are 5 connected to the
control unit 11. The control upit 11 pay be fornmed of a

m croconput er. As the non-volatile frenory 16, a flash nmenory, such as
an el ectrically erasabl e programrabl e read-only nenory ( EEPROM

may be used. As an interface for connecting the nmenory card 10 10 to the
i nf or mat i ob2 appad afvis, confect DagMphéenempbhiycbard 10sesvastasainabtrol | er
for interpreting protocols, nay be used. Fig. 1B illustrates
itens to bprovidedl| fed dysibe of theoméinlunhti g$dchfashannenboymatidnlO.
Fig. 1B shows that 15 the control unit 11 of the conventional menory card

10 i neppaieates) yand nai pounvelabhhecmenmgrynterfarestoring datannecting
the menory card 10 to the nmain unit, such_as the i nformation .

appar at us, Tegdconneaeey 14tardgekefaenrviplatihg memorynlé c®¥Putti ng data
into and fromthe non-volatile nmepory, 20 16. . Conventional video
gane méchi fRRNeGtRH B HepreceRErqly unit blhne machines, have a function of
storing gane data into auxi liar t orage devices. The above-descri bed
menory card  IDYYS&AEFLs Uiido Is %}%L%1F%§£§iq M SF QPR Ttevi ce of

25 the qufg éﬁgmkéﬁgggfgiile memory 16, a flash memory, such as an

electricélly erasable programmable read-only memory (EEPROM)
.may be used. As an interface for connecting.the memory card

100 10 tc the information apparatus, afmicrocomputer, which
serves as, a controller for interpreting protocols, may be .
used.

Fig. 1B illustrates itéms to be controlled by the
control unit 11 of the memory card 10. Fig. 1B shows that

15 the control unit 11 of the conventional memory card 10
includes only a main-unit-connecting interface for
connecting the memory card 10 to the main unit, such as the
information apparatus, and a memory interface for inputting
and outputting data into and from the non-volatile memory

20 16.

Conventional video game machines, such as home-use TV
game machines, have a function of storing game data into
auxiliary storage devices. The above-described memory card
device is also used as such an auxiliary storage device of

25 the video game machine.
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- 3- wo desbmwring to the schematic diagramill ustrati nBCEAUS99/31097
exanpl e of conventional video game nmachi nes using a. menory card as an
auxiliary storage device shown in Fig. 2, a main unit 2 of a
conventional video game machi ne generally 5 represented by 1 is
accommodated within a generally guadr gl ateral housing. A disk-Ioading
portion 3 is disposed at the center of the main unit 2 so as-to | oad
an opti cal di sc, which is a recording nediumfor recording an

application program such d
i ncl udes a rgse? %&%?ngﬁgﬁg?aFééeggh agfhﬁ géﬂﬁra? éﬂ;us%ra%ﬁpgean

power - supply swit I SC.Q

| oadi ng of tﬁéaﬁﬁi?cﬁf 89§33n§ﬁ§%F%0 g&?sg7ﬂe macg&ﬁgs7§5ﬂ%a%§|dg%&: he
hoerted | nt Ga5Hea5: SpnBULiieTyASs R A Bebickd sy¥l 30C e 7 o hain

exa

result obtalned by GKeQULLAGEHIGonal VAR BAnkNfaKIAR %%% e 1 is

ral "proceéssing uni 19-and is

MW|tten | torggg te@?% vql gty e yﬁt%@ wAtﬁlﬂrélbgﬁeQ% 10Reration

units (Co P&Fs not shown be connected to the slots 7A

and 7B, SO Lgﬁgdﬁlﬁﬁ%%ﬁlﬂtﬁo% ?%Fr5AP@HS%-T%EH%%%O%QﬁtﬂQnQB is dﬁﬁbosed

opposi ng ga in the aforenentioned conventi onal
portable  iekggt "c%wt%rd%\ﬁ 9% mSnrshewr i2nso @s %o ABaRPRidgHLdEnel

25 203 may ‘be pivotally fixed to a main unit 201 of the device
disc, which is a recording medium for recording an
application program, such as a video game. The main unit 2
10 also includes a reset switch 4 for resetting the gameiat any
time, a power-supply switch 5, a disc operating switch 6 for
operating the loading of the optical disc, and two slots 7A
and 7B.
The memory card 10, which serves as an auxiliary
15 storage device, is inserted into one of the slots 7A and 7B,
and, for example, a game result obtained by executing the
game on the video game machine 1 is sent from a control unit
(central processing unit (CPU)) 19 and is written into the
non-volatile memory 16. A plurality of operation units
20 (controllers) (not shown) may be connected to the slots 7A
and 7B, so that a plurality of users can simultaneously play
" an -opposing game.
Hitherto, in the aforementioned conventional portable
electronic devices, as shown in Fig. 3, an operation panel

25 203 may be pivotally fixed to a main unit 201 of the device
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-4- AdaReeNl Nge unit 202. The hi nge unit ggyﬁf-.
confi gure‘g,()daoég? lustrated in Fig. 4, in such a nmanner %’g{sl‘g%hajt
205 projects froma casing 204, the shaft 205 being forned in a

non-circul ar 5 shape, as shown in Fig. 5. The hinge unit 202 is rotatable
by a support conmponent (not shown) built into the casing .204, and is”’
st opped rotating every 180 degrees by'aﬁ ar gi ng force of a spring
(not shown) which is also built into the casing 204. 10 The
above-configured hinge unit 202 is fixed at a predet erm ned position
of the muiviaun thiye afnitheqwrtable - “-el ectroni.c devi ce, as .
illustrated in Fig. 6, and the . operation panel 203 is fitted to the
shaft 205. The hinbewewdrt, 282 dsgeosfiagered,r aquilédstoatedeinbove type
15 of hinge unit 202 since the support conponent and the spring are
bui It int &ighe 4dcasimpwiv a tmennsly thatper ishg fith@05 progiegitst friomaa on of

t he hinge unit 202 and the saving of space. It is also difficult to
det ach t heasgagaidldn fdee|shaft beisg tfecmess fdnud nopocigtulRs

el ectronic device. 20 Additionally, if an excessive force is applied to
the - 5 &PaPsyi G§ Shesn Z@BFWQN:5gnlFh@hélﬁﬂérapﬂ§n283néﬁ zotatphle

al so the main unit 201 of the el ectronic device_my be destroyed.

25 SUVMARPYOR BHPPONVEReMgQnent (not shown) built into the casing

204, and is stopped rotatingfevery 180 degrees by an urging
-force of a spring (not shown) which is also built -into the
casing 204.

10 - The above-configured hinge unit ‘202 is fixed at a .
predetermined position of the main unit 201 of the portable
electronic device, as illustrated in Fig. 6, and the .
operatién panel 203 is fitted to the shaft 205.

However, a large space is required for the above type

15 of hinge unit 202 since the support component and the spring
are built into the casing 204, thereby hampering the . .
miniaturization of the hinge unit 202 and the saving of
space. It is also difficult to detach the operation panel
203 from the main unit 201 of the electronic device..

-20 Additionally, if an excessive force is applied to the
operation panel 203, not only the operation panel 203, but
also the main unit 201 of the electronic device may be

destroyed.

25 SUMMARY OF THE INVENTION
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-5 wo o8se99 di ngly, in order to solve the above-descrp®fgsesssiesr
problens, it is an object of the present invention to provi de a sinpl-e
and conpact hinge structure which allows a novabl e portion to be
easily attached to and detached froma 5 main unit of a device and which
prevents the novable portion and the main uni-t of the device from
bei ng destroyed even if an excessive force is applied to such novabl e
unit. In order to achi eve the above object, according to the

present invention, there is provided a hinge structure for 10 pivotally
and detachably fi Acegrdimglyhl é nugindero t seilve the @pove-THesanijhgpst

structure of the invention preferably i ncludes a shaft provided for
one of the mPreflemmi titanies an ohirchmh the tPresrnt WrentkPrwt® provi ded
for the one of the novable unit and the main unit that js not_ provided

with 15 thePréWé*fdf% a m‘@%ﬁ%_%&a%&m %W%ﬁ%d”hb?h allow§ a
T e SR IS ol B B S L W agnad P50
Dot hor . pbr t PO Ghord HRoFHe S ST TV RTE ST (MOYaRle pert fon
beat 119,211 s 95 Wi, LA S U 000 ERE GMLeCRla B 17,
UeCOTeS Nl ATk ddle AU SR AP Mo Whilprg whfE O1e O
menber. In order to achieve the above object, according to the
present invention, there is provided a hinge structure for
10 pivotally and detachably fixing a movable unit to a main
‘unit. The hinge structure of the invention preferably
includes a shaft provided for one of the movable unit and
the main unit, and a bearing unit provided for the one of
the movable unit and the main unit that is not provided with
15 the shaft. The bearing unit includes an opening for
attaching or detaching the shaft in an axial direction. The
bearing unit includes a first bearing for receiving one
portion of a peripheral surface of the shaft and a second
 bearing for receiving another portion of the peiipheral
20 surface of the shaft, the first bearing and the second
-bearing facing or positioned adjacent each other. A space
formed between the first bearing and the second bearing
becomes narrower as it is closer to the opening, and at

least one of the first bearing and the second bearing is

25 formed of an elastic member.
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- 6- - 1e surface of the first bearing for receivj t he

shaf t nay%?%?’%’} ly be forned in an arch-1li ke shape, and E%msgmoﬁ rst.
bearing may preferably be fornmed of a non-el astic menber provided for
or formed fromthe main unit. 5 The surface of the second bearing
for receiving the shaft may preferaply be planar in shape; and the
second bearing may preferably be Totred of an el astic menber, such
as, for exanple, a leaf spring, provided for the main unit. The
shaft may preferably include a surface and a cam 10 |ike projection

provi ded at pariheofsudmadeiidfate Filtet beading Eold aedEy ipiefittieabl y be
| ocated on the surface of the shaft at a position at which the bearing
unit el astsig@ft Ymay prefeésisslpvies  fovmedintn ke qra-ccikeonshdpe e am@ novabl e
uni t Is pivoting, in particular, while the novable unit is 15

pi voti ng betewefirst rheaning opey)pxse fexaklyl ke | fomed dbHsed)on-elastixte.

The novabl e unit nmay preferably include an engagi ng portion to be
engaged winémpar tpodvided nbon emifoxmedh fram the mavmpindtunit is in a |ying
state. The engaging portion may 20 preferably be configured to displace

t he nowabl e unitthd suxface aoff rdwt iseafond RisaaHng Sgcaeseind®y ohe fir st
bearing and the second beari ng wi dens agai nst an el astic force while

t he eshadt maydrreterakl vy RRgekRRAT | KN FE1ARE e ddie #Reond  engagi ng
portion may preferably include an qua I n 351Pr | ectjon i ch slides over
part of t eeaEing yraY preferably be formed of elastic member, suc

as, for example, a leaf spring, provided for the main unit.
The shaft may preferably include a surface and a cam-

10 1like projection provided at part -of the surface. The
projection may preferably be located on the surface of the
shaft at a position at which the bearing unit elastically
'slides over the cam-like projectiOn'while the movable unit
is pivoting, in particular, while the movable unit is.

15 pivoting between é rising (open) state and a lying (closed)
state.

The movable unit may preferably include an engaging
portion to be engaged with part of the main unit when the
movable unit is in a lying state. The engaging portion may

20 preferably be configured to displace the movable unit in a -
direction in which a space between the first bearing and the
second bearing widens against an elastic force while the
engaging portion is engaged or is being engaged. The
engaging portion may preferably include an engaging .

25 projection which slides over part of the main unit.
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-7-: wo eofdsgroopeni ng nmay preferably w den due to an el agtis99/31097
deformati on of the elastic nenber when attaching or detaching the -
shaft. Wth the above arrangenent, when an excessive force is 5
applied to the novable unit or the main unit, the space bet ween t he
first bearing and the second bearing w deng by - the shaft against an

el astic force of the elastic nmenber, t hereby rel easing the shaft from
t he beari ng. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A
and 1B illustrate the configuration of the ~ main portion of a
conventional menfile epening ey preferably priden due (&9 rar edlastiRanpl e of
a conventional _video, game nachine using a nenory card as an auxiliary
storage 15 dgERfmation of "the ?1@$t3°s@ﬁ@HﬁFiEQ?PyagFPGQ%PSt8§ a portable
el ectronic | evi ce_incorporating a conventional hinge structure;

Fig. 4'is a S¢tRe +%$/F??u§?$§Frng a conventional hinge unit; 20

Fig. 5is a front_view.illystrating a conventional hi nge upit; .

Flo. 615 a peroftiitt s, iARoTS | PRI & NSK A RIGTHIATS hhHES Uit

attached g o rtable el ectron . devigce, 2 .. FLQ., 7Z.1s an outer

ol an view i fegfied, %‘6 ‘gh%i’&%‘gé‘sgﬁeu““ §¥' tfe m&tn unit, te fphie
between the first bearing and the second bearing widens by
“the shaft against an elastic force of the elastic member,

thereby releasing the shaft from the bearing.

10 BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B illustrate the configuration of the
main portion of a conventional memory card device;
Fig. 2 illustrates an example of a conventional video
game machine using a memory card as an auxiliary storage
15 device;
Fig. 3 schematically illustrates a portable electronic
device incorporating a conventional hinge structure;
Fig. 4 is a side view illustrating a conventional hinge
unit;
20 Fig. 5 is a front view illustrating a conventional
hinge unit;
Fig. 6 is a perspective view illustrating a
conventional hinge unit attached to a portable electronic
device; |

25 Fig. 7 is an outer plan view illustrating a video game
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nmachi ne, W@b%&@ﬁﬁives as a main unit, using a portable ggbgﬁ#ﬁgﬂ%fots of

device as uni t Fig. 8is arear viewillu

the video gane machi ne shown in Fig. 7; 5 Fig. 9 is an out er
perspective view illustrating the video gane machi ne shown in Fig. 7;
Fig. 10 is a block diagramillustrating the specific configuration of ~
the main portion of the video gane nmachi e shown in Fig. 7; 10

Fig. 11 is an outer plan viewillustrating a portable el ectronic

devi ce according to an enbodi nent of the present I nvention;

Fig. 12 ispy geh%&efwﬁ%ﬁpgekwg ysew mbhusmtl ngsihg a porbapiabl e
el ectronic device shown in 11; Fig. 13 is a perspective view

|IIustratlggegggoﬁgetaabgce as glggbnaane ;device shown in Fig. 11:in a
state in which a lid I s cl osed; Fig. 14 is an outer bottom
v!em/lllustratlpggth@ is a ﬁ@afabieweibbmstmatlm@vsb@tshmﬂmtha ¥Hdeoll, 20
Figs. 15A and 15B are bl ock diagrams illustrating the configuration of
the mai n pgaieomachihbe showhalthe Fégecv oni c device shown in Fig. 11;
Fig. 16 illustrates a w rel ess-conmunication function possessed by the
portabl® el ectrbbhyc feiscas shben perfpective vigw illustrating the

video game machine shown in Fig. 7;

Fig. 10 is a block diagram illustrating the specific
configuration of the main portion of the video game machine
shown in Fig. 7;

10 'Fig. 11 is an outer plan view illustrating a portable

electronic device according to an embodiment of the present

invention;
Fig. 12 is an outer perspective view illustrating the
portable electronic device shown in Fig. 11;- :

15 Fig. 13 is a perspective view illustrating the portable
electronic device shown in Fig. 11 in a state in which a 1lid
is closed;

Fig. 14 is an outer bottom view illustrating the
portable electronic device shown in Fig. 11;

20 Figs. 15A and 15B are block diagrams illustrating the
configuration of the main portion of the portable electronic
device shown in Fig. 11;

Fig. 16 illustrates a wireless-communication function
possessed by the portable electronic devices shown in Fig.

25 11;
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- 9. " wooo3brg. 17 illustrates a cooperative operati on PETASPIIIAS7

bet ween the portable el ectronic device shown in Fig. 11 and t he vi deo
gane nmachi ne shown in Fig. 7;. Fig. 18 illustrates a fl ow of
programdata to be 5 downl oaded fromthe video gane machi ne shown in Fig.
7 to a menory card, Fig. 49 idlustrates the procedure of the
downl oadi ng operation shown in Fig. 18; Fig. 20 iltustrates
anot her flow of programdata to be 10 downl oaded fromthe video gane

machi ne shown in Fig. 7 to a menory card; ., Fig. 2

il lustrates the Fiagcedr dldfstrate&svd Hﬁfatlve(ﬂﬁﬁ%ﬁﬁ%ﬂ?sﬂﬁfﬁ?§WF¢ﬁg.
20; Fig. 22Ais a front view of.th prtable electronic,.1

devi ce showPstyesny thy portable elggironifp ‘?es‘%ac?o ?/‘Y%V\}%ff‘:’f?lé %j]evlgré%

Fig. 22Cis bottom vi ew of the device: . . ,Fig. 23 is an outer side
view il ust g igt9eR JRF% Apghine ShWR 38T 49 weli ce shown in Fig. 11 from

portable el Eatol AR TN St Bl Hdeq 4 09 1
el oo cRou B4 Erdp St ARS8 dhenge by s eoyechrenlg
Fig. 26 is a}n&%]:s)pegéli:a/’e view illustrating the portable
Fig. 19 illustrates the procedure of the downloading
operation shown in Fig. 18;
Fig. 20 illustrates another flow of program dafa to be
10 downloaded from the video game machine shown in Fig. 7 to a
memory card;
Fig. 21 illustrates the procedure of the downloading
operation shown in Fig. 20;
Fig. 22A is a front view of the portable electroni;
15 device shown in Fig. 11;
Fig. 22B is a top view of the device;
Fig. 22C is a bottom view of the de%ice;
Fig. 23 is an outer side view illustrating the portable
electronic device shown in Fig. 11 from the right side;
20 Fig. 24 is an outer side view illustrating the portable
electronic device shown in Fig. 11 from the left side;
Fig; 25 is a perspective view illustrating the portable
electronic device shown in Fig. 11 in a state in which a lid
is detached;

25 Fig. 26 is a perspective view illustrating the portable
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- 10 - wo ode$4et roni ¢ device shown in Fig. 11 in a stat ePF‘PI(l)MqIﬁHﬁ he

lidis renoving fromthe device; . Fig. 27 is a sectional View _.

il lustrating one exanpl e of the configuration of pressing portions.for
use in the 5 portable electronic device showmn in Fig. 11; Fi g.
28 is a plan view illustrating the configuration of operators forned
on alid for use in the portable “el*ectroni c device shown in Fig. 11;
Fig. 29 is a plan view illustrating the configuration 10 of the operators
formed on the Iid for use in the portable el ectroni c device shown in
Fig. 11, electronifi@ev8Bei 8hawhl @A Figw LL| UAt sastageapnt WRichxehpl e of

the configuration of the pressing portions for use in the port abl e
el ectroni cl1gavisershowingnffon. thé; de¥kce; @ Fig. 31 is a plan view .
illustrating the configuration of an infrared transmtter/receiver for
use in the portBide 27 is cd eseécioidmaleview Shiwstiatifigy oriel;example of Fig.
32 is a sectional viewillustrating the _configuration of an infrared
transnmi tt etheecenfégutatioseofnpredsing portipne Epecuseni® BRei ce shown in
Fig. 11, _ Fig. 33 is a sectional view.illustrating the
confi g at pontabla eieptagnicsdpriéce ghewanint Fig- pbtii on for use in
the portable el ectronic device shown in Fig. 11; fqé% 34 is a
sectional viewFigusi§ aks my R¥an Vv chhkugiratiinh e HPnhkdbrad ecei ver
for use in the _ . .
- of operators formed on-a lid for use in the portable
electronic device shown in Fig. 11;
Fig. 29 is a plan view illustrating the configuration
10 of the operators formed on the lid for use in the portable
electronic device shown in Fig. 11;
Fig. 30 is a plan view illustrating another example of .
the configuration of the pressing portions for use in the
portable electronic device shown in Fig. 11;
15 Fig. 31 is a plan view illustrating the configuration
of an infrared transmitter/recéiver for use in the portable
electronic device shown in Fig. 11;
Fig. 32 is a sectional view illustrating the
configuration of an infrared transmitter/receiver for use in
20 the portable electronic device shown in Fig. 11;
Fig. 33 is a sectional view illustrating the
configuration of a display visible-light emitting portion
for use in the portable electronic device shown in Fig. 11;

Fig. 34 is a sectional view illustrating the

25 configuration of an infrared receiver for use in the
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- 11 - - WO O0839T78bl e el ectronic device shown in Fig. 11; PCT/USB10%, 4
35 is an outer rear viewillustrating the portable el ectroni c device™
shown in Fig. 11, Fig. 36 is arear viewillustrating the
arrangenment of 5 a board and a battery for use in the portable electronic
device shown in Fig. 11; Fig. 311lis a rear viewillustrating the
configuration of one exanple of a battery holder for use in the
portabl e el ectroni c device shown in Fig. 11; 10 Fig. 38 is a

sectional view jllustrati th . ' iapn_of .t h
for use | n"tRerpeplapr bectRonif devanfooaRiic S Rign 7R - 11
i g. IS an outer p ecti ' ' [ h f
the bat tery ol d {qDragees s ot St iy Lustralifh fEhe CHOERIBLE]
ig. : Fig. r : : . : :
bat ery hol dBFSHBARLERIET4EE BpkR"ER PRESPRES 02 e T el Setreoni o

devi ce shown in F%ﬁ%.lﬁé is a rear Vvi&w Fli1hstAafingttiéerrpafgémeRar ofi ew
illustrating 20 confrguration of a protective casing for storing the

portable £l egt pgRi-g dRMI SeHLabeWRyl Bokl Gselin the portabkegeléltirdndcside
viewillustrating the protective casing shown in Fig. 41;

Fig. 43 is agshdeeVvsRWwh! iHsFAating;the protective 25 casing in which the
portabl e el ectronic device shown in Fig.
Fig. 37 is a rear view illustrating the configuration
of one example of a battery holder for use in the portable
electronic device shown in Fig. 11;
10 Fig. 38 is a sectional view illustratihg the
configuration of the battery holder for use in the portable
electronic device shown in Fig. 11;
Fig. 39 is an outer perspeétive view illustrating
another example of the battery holder for use in the
15 portable electronic device shown in Fig. 11;
Fig. 40 is an inner perspective vieQ illustrating the
battery holder shown in Fig. 39 for use in the portable
electronic device shown in Fig. 11;
Fig. 41 is a front view and a rear view illustrating
20 the configuration of a protective casing for storing the
portable electronic device shown in Fig. 11;
Fig. 42 is a side view illustrating the protective
casing shown in Fig. 41;

Fig. 43 is a side view illustrating the protective

25 casing in which the portable electronic device shown in Fig.
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- 12 - 'wWo ooderhes Stored; Fig. 44 is a front vi ?‘W’l‘ﬂf&g‘)/ﬁoﬁfar

view illustrating the configuration of the protective casing i n which
t he portable el ectronic device shown in Fig. 11 is stored; 5

Fig. 45 is a side viewillustrating the arrangenent of a hinge
structure according to the present invention; Fig. 46 is a side
view illustrating the hinge structure = 12 shown in Fig. 45; ) Fi g.
46A is a side view of the hinge structure 10 illustrating the shaft on
the main unit and the bearing unit on the novable unit.

Figs. 47A, #/Bg AL I I'lustrate a cam provided for‘ . .the hinge
structure shown in Fig. 45; Fig. 48 illustrates a lid

i ncorporating theghi nge {sl% giHCtUed holdna debackhedut Qltll&%t‘fia@g.%ggane

machi ne; Fig. 49 illustrates the |lid incorporating the hinge

structure bEHEdHPOisfkatibh of the prdidhtibi: idddislg atresvHilth Itk
i ncorporating the hinge structure being opened and closed. 20
DESCRI PTI OpdFt abie RREFHRREL EMEGHI MENHown in Fig. Alprigf eyvaatedsnbodi ment

of the present invention is - described beloww th reference to the
drawi ng§. A portrdlhl.e45 is el edideonmiewddlilostraftial theaacaangearad wift hin
o a hinge structure according to the present invention; -
Fig. 46 is a side.view iilustrating the hinge structure
shown in Fig. 45;
Fig. 46A is a side view of the hinge structure
10 illﬁétrating the shaft on the main unit and the bearing unit
| on the movéble unit.
Figs. 47A, 47B, and 47C illustrate a cam provided for
the hinge structﬁre shown in Fig.'45;
Fig. 48 illustrates a lid incorporating the hinge
15 structure being attached to the video game machine;
Fig. 49 illustrates the 1id incorporating the hinge
structure being closed; and
Fig. 50 illustrates the lid incorporating the hinge
structﬁre being opened and closed.
20 -
DESCRIPTION OF THE PREFERRED EMBODIMENTS
A preferred embodiment of the present invention is
described below with reference to the drawings. A portable

electronic device, which is accommodated within an

25 electronic-device protective housing, according to an




25 electronic-device protective housing, according to an WO
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- 13 - enbodi ment of the present invention is used as a nmenory card--
device in a main unit of an entertai nnment system such as a vi deo gane
machi ne. The portable el ectronic device may al so be used as an

i ndependent unit, such as a portable conpagg - 5 ganme nachine. The nmain
unit is not restricted to a video ganme nachi ne. Wen the portable

el ectronic device is used as a sub-unit, it does not necessarily
possess a nmenory card function. . . A description is first given
bel ow of a viCHEOHARNL T FhIRKESEHT AN VRINIAN dsS P58 RUM tMENRFNCAF

portabl e el ectronic device as a_ sub-unit. ig. 7 is an outer

i . F
view il ustr &GS i dedddhainit Oy S-S F ARG Y Y PFRabfch as a
el ectronic device is attached. A vi de a chi ne neral |
represented BYOEG AR eq15 T %%nlf%?fee%%ﬂéy gl so

optical disc, and execut according to.,instructions froma user
ek,

(are ' Spbsydimed 4 At Hidheiai i Gn o b B e PRt st
garre 15 tg mygly conliol i Prantess O L6 gat AN ADe co o 38

n unit e Vi gane nachine 1s S ored

W Uhin 2 gencrald v uadid | AUeral Jdiah oK A dovi cOOUL 100G 1S

di sposed at t’he center the main u SO as ad an optica

di sc, such a saac%'mﬁ%iq']i,s.kftr QL LU nece SRITNY (I3 2 WAL Sced
recordi ng nmedium for supplying
function.
A description is first given below of a video game
10 machine, which serves as a main unit, using the portable
electronic device as a sub-unit.
Fig. 7 is an outer view illustrating a vidéo game
machine to which the portable electronic device is attached. .
A video game machine generally represented by 1 reads a game
15 program recorded on, for example, an optical disc, and
executes it according to instructions from a user.(game
player). In the present invention, the execution of the
game is to mainly control the progress of the game, and the
display and sound.
20 A main unit 2 of the video game machine is stored
within a .generally quadrilateral housing. A disk-loading
portion 3 is disposed at the center of the main unit 2 so as
to load an optical disc, such as a compact disk-read only
memory (CD-ROM), which is a recording medium for supplying

25 an application program, such as a video game. The main unit



25 an application program such as a video gane. The nmain unit WO
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- 14 - W°°°’i’”?so includes a reset switch 4 for resetti %&V"ﬁ?@!’fﬁ% at
any tinme, a power-supply switch 5, a disc operating switch 6 for
operating the | oading of the optical disc, and two slots 7A and 7B.
5. The recordi ng medi um for supplying an application .programis
not limted to an optical disc. AIternatlgeTy, an application program
may be supplied via a conmuni cation net wor k. Two operation

units (controllers) 20 may be connected 10 to the corresponding slots 7A

and 7B, so 2t hatsd WRIUSRIeS %a']:eset SWiBERA ERROYSAR t3aHRy tHRe ga at
above-descri bed nenory card device or the portable electronlc evi ce

may be conpest eédnieQ a powdis-igPly/AwarchBS, a disc opeltaliis g & il QMO

slots 7A and 7B are prOV|ded for the 15 video ganme nmachi ne by way of

exanpl e. onlfpr aperatd nguidher loadingf ofl a¢he optieklr edisd, Claed kool Wlots
The operation unit 20 has first and second operating portions 21 and

22, an L bUat and23B,. an R button 23R, a start button 24, and a
selection button 25. The operation 20 wunit 20 is also provided W th
anal og per ati nfheorecondifsg mediumnfio82swpptiricanabeapphiladt yonperated, a
node- sel ecti ng _switch 33 for selecting the operation node of the
anal og progeeat isgnpdr tliiovgegl tendn3ptandladisadi cAlbterpatiively,
i ndicating the sel ected operation node. A vibration
~an application program may be supplied via a communlcatlon
network. |
Two operation units (controllers) 20 may be connected
10 to the corresponding slots 7A and 7B, so that two users can
play an opposing game. The above-described memory card
device or the portable electronic device may be connected to
the slot 7A or 7B.
In Fig. 7, the two slots 7A and 7B are provided for the
15 video game machine 1 by Way”of_example only, and the number
of slots is not restricted to two.
The operation unit 20 has first -and second operating
portions 21 and 22, an L button. 23L, an R button 23R, a
start button 24, and a selection button 25. The operation
20 unit 20 is also provided with analog operating portions 31
and 32 which can be manually operated, a mode-selecting
switch 33 for selecting the operation mode of the analog
operating portions 31 and 32, and an indicator 34 for

indicating the selected operation mode. A vibration

25 mechanism (not shown) is further provided within the




25 mechani sm (not shown) is further provided within the WO 00/ 39779
PCT/ US99/ 3184¥00/39779 - 15 - PCTAR99/A109D N
uni t 20. Fig. 8 illustrates the slots 7A and 7B provided at the--
front side of the main unit 2 of the video gane nmachi ne 1. In

t hi.s enbodi ment, each of the slots 7A and 7B is 5 fornmed in two rows.
Menory-card inserting portions 8A and 1 B_for -receiving the
above-descri bed nenory card 10 or a “poftable el ectronic devicee 100,
which will be discussed | ater, are provided at the upper rows of the
slots 7A and 7B, respectively. Controller-connecting portions (jacks)
9A 10 and @@dhatuanxnnmUuﬁQLconnectlng termnal (connector) 26 of

the controller 20 are provided at the | ower rows of the slots 7A and
7B, respectively. Fig. 8 illustsesest thiee Shovsr yAcand s @moviglgshrati dile 8A
and 8B are horizontally elongated in a rectangul ar shape, and the - 15
two corners &rdte SigiReroledde dRaimambrRyRedre Kfidee game Raghire rbunder
than the two corners at the upper edge t her eof , therebycPreventlng t he

menory card 10 fram GBiggembodiment, €@Gh, of g l@tsedd @

menory-card insert ortions 8A and 8B have a shutter for protectin
220" CoRnedHea arhitin A T Gt TR R G PR i $A%nd '
i nserting por ons 8A and 8B ich is use esta hlng an
electrical c 5 hfcerving e Wq?ﬁ e%‘?ﬁﬂ%eo‘?oﬁtr?%?cfg e ({?

v
' ngrgl ons 9A and ta%le elddttot ll etveldcebm\fa wq'\i(cll'ptv?iflhebéjlda{]s?cggsgclig 8)
later, are provided at the upper rows of the slots 7A and’
7B, respectively. Controller-connecting portions (jacks) %A
10 and 9B for receiving a connecting terminal (connector) 26 of
the controller 20 are provided at the lower rows of the
slots 7A and 7B, respectively.
Slots of the memory-card inserting portions 8A and 8B
are horizontally elongated in a rectangular shape, and the
15 two corners at the lower edge of the elongated slot are
formed rounder than the two corners at the upper edge
thereof, thereby preventing the memory card 10 from being
iﬁserted in a wrong direction. The memory-card inserting
portions 8A and 8B have a shutter for protecting a
20 conne;ting terminal which is provided within each of the
inserting portions 8A and 8B and Which is used for
establishing an electrical connection.’
Slots of the controller-connecting portions 9A and 9B

are elongated backward (into the plane of Fig. 8) in a

25 rectangular shape, and the two corners at the:lower edge of



25 rectangul ar shape, and the two corners at the | ower edge of WO

00/ 39779  wo 00739779 PCT/ US99/ 3109, -
- 16 - the el ongated slot are forned rounder than tﬁﬁn‘ﬁgmgg?%erg

at the upper edge thereof, thereby preventing the connecting t erm nal
26 of the controller 20 from being connected in a wrong direction.

For preventing the nmenory card 10 from _5 being erroneously inserted into "
the slot of the controller- cOnneEt1§g'portion 9A or 9B, the slots of
the controller- connecting portions 9A and 9B are configured in a

di fferent shape fromthose of the nenory-card inserting portions 8A
and 8B. 1@he elonkia@edd silldtusireatfesnidie routcie rg@Ran ek Reol do¥ e

state in which the portable electronic device 100 is - inserted into the
menor y-car dti ther Lippg rpexigieothddealf ,t lthereby plretvefifing the connicgin0 is
a bl ock diagram schematically illustrating 15 the circuit configuration
of the nui tepoviniadn 26f offhéhei demtrollega@® meohi beitig connected Theavi deo
gane machine 1 is formed of a control system . 50 including a CPU 51 and
peri pher al wgewnigcdd regtdoaphi §or preypstamng60henmwendrygcardr dphifcopr ocessi ng
unit (GPU) 62 for 20 drawing graphics on a frame buffer 63, a sound
system¥0 beingj ggrgaenysiysdnsersedcdaspnhensiotspl) the tontireddieng nusic
and surround sound effects, an_optical-disc controlling unit 80 for
control | i nGOBREEBENGaPCaEdeNoARWRIcRBanthBpFilehei 8f the cppsgpirers
recorded, a connunication_controlIigg %nit 90 f%[ . i
- connecting portions 9A and 9B are configured in a different
shape from those of the memory-card inserting portions 8A
and 8B. .
10 Fig. 9 illustrates the video game machine 1 in the .
state in which the portable electronic device 100 is
inserted into the memory—cardfinserting portion 8A of the
- slot 7A.
Fig. 10 is a block diagram schematically illustrating
15 the circuit configuration of the main portion of the video
game machine 1.
'The video game machine 1 is formed of a control system
50 including a CPU 51 and peripheral devices, a graphic
system 60 including a graphic processing unit (GPU) 62 for
20 drawing graphics on a frame buffer 63, a sound system 70
including a sound processing unit (SPU) 71 for issuing music
and surround sound effects, an optical-disc -controlling unit
80 for controlling an optical disc on which an application

program is recorded, a communication controlling unit 90 for

25 controlling the input and the output of data into and from




25 controlling the input and the output of data into and from WO
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- 17 - t he above-descri bed nenory card 10 or the portable -
el ectroni c device 100, and a bus (BUS) to which the above- descri bed
conponents are connected. : The individual systens of the video gane
machine 1 are 5 described in greater detail -bel ow. The control system 50
has the CPU 51, a peripheral -device controller 52 for controlling

i nterrupt operations and direct nenory access (DMVA) transfer

operations, a main nmenory (namin storage evi 53, d
acceSf.nenDrPgFRﬁzgggéﬁGS&&f Ve 73 f8P£9t3$iﬁgpg%ggFgﬁggggﬁgﬁZsrgz o
operating system , for nagi ng the i]3 @%r%hi:zh ttrp\eé ol |_C
system 60, tR&ECTroniG, gV, §t&§570,n§h3 Snﬁ.%?ﬁe t ' d
in thisdsgecLLigati B&f ang a e, Z? o mhigh S;ggrgﬁénargnnry e
execut abl e. 9§8°F+P¢ ?ﬁ% g ove-descr?%%ﬁ 8E%g%1 controls the entire video

game machine 1 byrpunjpgytBea05s5ecad be the Fbaganbenachin€Pl) kel s

formed of, for exanple, a uced i nstrucfion set conputer

(RI'SC) - CRU. i l; i Rakine TheMhtRMersyst dntirgped on,
20 t he S?egFr%HgdcéﬁtFg%agfgfgﬁgggg}uns t he Csegtored insy t he ROV

54, thereby t | e qr I3 t t t 70.
A3y 'ie;B%s,k:@?thgh CP% ?%Tlfbh%i%le-@e@qc%nd:ontrollf& FUEDSYSt em

After running th _ initializes the entire video gane
machine 1, sught2®1ling GREEKIrMDH petparidiisonndmi ddtan mer@iy alccdde

opti cal -di sc

(DMA) transfer operations, a main memory (main storage
device) 53, such as a random access memory (RAM), and a ROM

10 54 for storing programs, such as an operating system (OS)
for managing the main memory 53, the graphic system 60, the
sound system 70, and so on. The term "main memory" used in
this specification means a memory from which programs are
executable.

15 The above-described CPU 51 controls the entire video
game machine 1 by running the OS stored in the ROM 54. The
CPU 51 is formed of, for example, a 32-bit reduced
instruction set computer (RISC)-CPU.

In the video game machine 1, when power is turned on,

20 the CPU 51 of the control system 50 runs the OS stored in
the ROM 54, thereby controlling the graphic system 60 and
the sound system 70. After running the 0S, the CPU 51
initializes the entire video game machine 1, such as
checking the operation, and then, controls the optical-disc

25 control unit 80, thereby running an application program,



25 control unit 80, thereby running an application program WO

00/ 39779  wo 00/39779 PCT/ US99/ 31097 jrrexe
- 18 - such as a gane, recorded on the optical di SC%ET yS9%’>%’eugz|ti ng

t he application program such as a gane, the CPU 51 controls -the
graphi ¢ system 60 and the sound system 70 according to I nstructions
i nput fromthe user, thereby controlling_ images 5 to be displayed and
nusi ¢ and surround sound effects to be~ 18 ~jssued. The graphic
system 60 is forned of a geonetry transfer engi ne (GTE) 61 to execute
processi ng, such as coordinate transforns, the GPU 62 for draw ng

graphi cs acsiggilidg 4 Qaine 1 0re 626 Tore RS M tdies CPU Bl el df 1raTE
buffer 63 for storing images drawn by the GPU 62, and "an | mage decoder

64 f ortivke b Inig- 4 HRgEe gleddraml udisadeeyamprass bl euindols by
using orthogonal transforns, such as discrete cosine transform 15
The GTE 61 tile pymaphdied sydtenn glarand edhe crquridatdyatem 70 faswindimd do

si mul t aneously conducting a plurality of conput ati ons, thereby

concur r ent |insgerdairiming ifngatt £rom ddvep utsstn ,orthe relgh @ towdrldingatimages
transforns, |ight-source -~calculations, and matrix or vector

cal cul abi orf® bavstisplayed gl musild yandsarr geamicorsoiungl efifipntat itondef or

flat shadi ng in which a single triangle-shaped polygon is drawn in the
sane col or 1SSW€AGTE 61 adequately perforns coordinate conput ati ons at

a maxi mum of about 1.5 mllion polygons per second. Accordingly, in
this video ganeTHﬁCEFEBhiF sHetepagl is formed of a geometry transfer

engine (GTE) 61 to execute processing, such as coordinate
transforms, the GPU 62 for drawing graphics according to a

10 drawing command from the CPU 51, the frame buffer 63 for
storing images drawn by the GPU 62, and an image decoder 64
for decoding image data which has been compressed and coded
by using brthogonél transforms, such as discrete cosine
t;ansform.

15 The GTE 61 is provided with a para;lel-computatibn

 function for simultaneously conducting a plurality of

computations, thereby concurrently performing fast
computations, such as coordinate transforms, light-source
calculations, and matrix or vectér calculations. More

20 specifically,'when performing computations for flat shading
in which a single triangle-shaped polygon is drawn in the
same color, the GTE 61 adequately performs coordinate
computations at a maximum of about 1.5 million polygons per
second. Accordingly, in this video game machine 1, the load

25 of the CPU 51 can be reduced, and fast coordinate




25 of the CPU 51 can be reduced, and fast coordi nate WO 00/ 39779

. PCT/ US99/ 3185 00/39779 - 19 - PCTROUSYOBigY | ons
can be achi eved. The GPU 62 draws pol ygons on the frame buffer 63
according to a drawi ng conmand fromthe CPU 51. The GPU 62 adequat el y
draws at a maxi num of about 360, 000 pol ygons per 5 second. The

~frame buffer 63 is forned of what is cal Ledga_dual - port RAM so that

it can sinultaneously store images witten by the GPU 62 or data

. transferred fromthe main nenory by usi ng one port, and outputs inages

* fromthe buffer 63 for 10 display by using the other port. The frane

buf fer 63 hascomputagipnexeapllee achheve®ga Byte capacity, and is divided
into 16-bit 512 x 1024 matrices.. The frane buffer 63 is_ provided

with not only a diBW &Flarta BeWhiRHWRUAR dhtpirame buffer &t ayed, but

al so a col or | ook- table (CLUT) area for 5 stori CLUT to which.the
- GPU 62 refers? g‘?%vﬁ-‘?lga %aw%%‘Fyﬁ%‘Wg?n%n %mt%&?u(sgugﬁ’%a i GResEBY; EG
textures inserted (mapped), onto_pol ygons t.ransf | nt o, coor di nat es
bnd o o et RL AT RS dhe fEnReos APERE TR BeLisehe' Pet
dynam cal .y quifi&d as the display area is changed. 20 In addition
to the abdve-HYesdt bed fl at shadi ng, the GPU 62 is able to perform

Cour aud shading { i, IShal UG 63 1 LAAMIINALRPUY I s Pt "0

i nterpol ati ons from ors of the vertices o ygon

texture MapDifgre pam/ Obo PRSI N Acd XL AR SIALEM1 P L015r ehagEs 3 PePORO

by the GPU 62 or data transferred from the main memory by
.using one port, and outputs images from the buffer 63 for -

10 display by using the other port. The frame buffer 63 has,
for example, a one Mega Byte cépacity, and is divided into
16-bit 512 x 1024 matrices. The frame buffer 63 is provided
with not only a display area on which a video output is
displayed, but also a color look-up table (CLUT) area for .

15 storing a CLUT to which the GPU 62 refers when drawing
polygons, and a texture area for stbring textures inserted
(mapped) onto polygons transformed into coordinates and
drawn by the GPU 62. The CLUT area and the texture area are
dynamically modified as‘the display area is changed.

20 In addition to the above-described flat shading, the .
GPU 62 is able to perform Gouraud shading for determining a
color inside a polygon by conducting interpolations from the
colors of the vertices of the polygon, and texture mapping
for pasting a texture stored in the texture area onto a

25 polygon.  In conducting Gouraud shading or texture mapping,



25 polygon. In conducting Gouraud shadi ng or texture mapping, WO
00/ 39779 PCT/ US99/ 31097

- 20 - woo?’%géngGTE 61 i s capabl e of perform ng coordi nat CE@WB?R’;QH ons.

at a maxi mum of about 500, 000 pol ygons per second. The i mage
decoder 64 decodes still-inmage or noving- pi cture data stored in the
mai n menory 53 and stores the 5 decoded data in the main nenory 53 under °
the control of the CPU 51. - = 20The reproduced image data is al so
stored in the frane buffer 63 via the GPU 62, and thus, it can be used
as a background of an inmage to be drawn by the GPU 62. 10 The

sound systegHe7Q;.1iEs'é‘lorirgecg(§Haﬁ]{'gg c?;lﬁgﬂfdcﬁ{id" %dﬁinate"@@@tﬁ}r@%ng

sound effects, etc. accordi'ng I nstruction from

sound buff efe 22 Q0 iBE Ydidbut 500N PIDWRIR R USiRYridie SPU 71, and a
speaker 73 for out putting music, surrournd sound effects, etc.

generated by 18het hpa§BUddkoder 64 decoliee SPWITlihugther mBehuges an
adaptive differenti al pul se code nodul ati on ( ADP decodi ng function

of I epriettiien@la tfors @ liey the hidinARRGMry083d athdll dtores iy esent ed
by 4-bit difference signals, a reproducing 20 function of generating
surrounfl sasubdeld elxta Hy: reder adiiel memory SSaveidermttiat eosttaodd ofn thize
sound buffer 72, and a modul ati on function of reproducing waveform
data stored€BUn51. the sound buffer 72 by nodulating the data.

According to the above-nentioned functions, the sound .

The reproduced image data is also stored in the frame
buffer 63 via the GPU 62, and thus, it can be used as a
backgrdund of an image to be drawn by the GPU 62.

10 ' " The sound system 70 is formed of the SPU 71 for issuing
‘music, surround sound effects, etc. according to an
instruction from the CPU 51, a sound buffer 72 for recording
waveform data by using the SPU 71, and a speaker 73 for
outputting music, surround sound effects, etc. generated by

15 the SPU 71.

The SPU 71 further includes an adaptive differential
pulse code modulation (ADPCM) decoding function of
reproducing, for example, 16-bit ADPCM sound data
represented by 4-bit difference signals, a reproducing.

20 function of generating surround sound effects by reproducing
waveform data stored in the sound buffer 72, and a
modulation function of reproducing waveform data stored in
the sound buffer 72 by modulating the data.

According to the above-mentioned functions, the sound

25 system 70 can be used as what is called a sampling sound -




25 system 70 can be used as what is called a sanpling sound WO
00/ 39779 .. wo 00/39779 PCT/ US99/ 3109 7pCT/US99/31097
- 21 - source for generating nusic, surround sound effects, etc., -
according to an instruction.fromthe CPU 51, based on the wavef or m
data stored in the sound buffer 72. The optical -disc control unit
80 includes an optical 5 disc device 8L fof reproducing a program or data
recorded on an optical disc, a decoder 82 for decoding a program or
dat a added with, for exanple, an error correction code (ECC), and
a buffer 83 for speedlng up the readi ng operation of data fromthe
optical di scsiopreemforageng rtdnan @UsHE g sapnheouns sffisersgEtcn
sub-CPU 84 is connected to the decoder %: éﬁc qég (g recq}ded on
t he opti cal m@rm@qré@daﬁymﬁmctl%t rdPg} td}escCPdJe e
restricted to the above- Crl33§b may be PCNIdata
obt ai ned by Wwave @GﬁV&ﬂﬁ%ﬂfQﬂF Q§1 a di-gital sound 15
si gnal . ADPCM, s [ i gl t.al ggta
represented by 4- BPF GPFFEPén%éS§|§ﬁg%E° n&éc e&hﬁygp%s a%.%éfi er 82
and is then s pplled tot PU 7 t ( I
convertedg T Q5G< semﬁd fcsﬁ)art areprﬁﬁpuév#%c :‘grot%earﬁgl]f’sred ior gl’l Vi ng té}lz
speaker 73. S UL AA B2 16-bidg i sl agay a,
i s decoded b)?nt ﬁgt&ec@old}eafi ) Znd is then _userd or dl?}%l n _g the speaker
73 adH2% GATHUN GA TN, An WY Ao P dB% & HMBBUS ALESS) , and
a buffer 83 for speeding up the reading operation of data
- from the optical disc by temporarily storing the data in the
10 buffer 83. A sub-CPU 84 is connected to the decoder 82.

Sound data recorded on the optical disc and read by the
optical disc device 81 is not restricted to the above-
described ADPCM data, and may be PCM data obtained by
converting an analog sound signal into a digital sound

lS signal.

The ADPCM sound data, for example, 16-bit digital data
represented by 4-bit difference signals, is deqoded by the
decoder 82 and is then supplied to the SPU 71. In the SPU
71, the sound data is converted into analog sound data,

20 which is then used for driving the speaker 73.

The PCM sound data, for example, l6~-bit digital data,
is decoded by the decoder 82, and is then used for driving
the speaker 73.

The communication control unit 90 has a communication

25 controller 91 for controlling communications with the CPU 51



25 controller 91 for controlling comunications with the CPU 51 WO
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22 - wooo/397 9e bus. The conmuni cation controller 91 i sg%Wts??é}m”

provi ded mnth the controll er-connecting portions 9A and 9B far
connecting the controller 20 through which instructions are input from
a user, and the nenory-card inserting 5 portions 8A and 8B for receiving
t he portable el ectronic device 100 % the nenory card 10, which serves
as an auxiliary storage device for storing data indicating, for
exanple, the current setting of a gane. The controller 20

connect ed 4 5t R LYY Ol Ingfer col&unq%&%tn' RGPS YA 9l %%ﬂ%% for

exanpl e, 16 instruction keys, for inputting instructions fTom a user,

and transnigr®vided m@ﬁtt@{@%&xftﬂohqe&e&nh@ctmgcm%%t 9@ apeniggOl | er

91 by means of synchronous communi cati ons, according to an

Instructlomo&reﬁhh@&uww@ﬂﬂwéuadnm1dm9@&rleQhr%hgh ¥highphaxicFakeli bnd0
times per second. The commruni cati on controller 91 then transmts the

status of ulte Hepatoffrohea usergomnkolher méforg-chedCRHsetting - Upon
receiving an instruction fromthe user, the CPU 51 executes processing
corr esppndpogtionsh8Ai askr 88t ifon masedv1ﬁ© thet bergabdepedgratomicch i s é
currently under execution. I'n reading prograns, and displaying or g
drawi ng i ndgesce 100 bir itheneeessar yard fbanwhéchaskavge asvant of image ’
dat a at a_high speed anong the main nenory 53, the GPU 62, the inmage
decoder 64auxadieky dsosdge @2V1A@cépuiﬁgpy;ngndahaslnddeetlng, for

example, the current setting of a game.

The controller 20 connected to the controller-
10 connecting portion 9A or 9B has, for example, 16 instruction

keys, for inputting instructions from'aluser,‘and.transmits

the status of the keys to the communication controller 91 by

means of synchronous communications, according to an

instruction from the communication controller 91,

15 approximately 60 times per second. The communication

~controller 91 then transmits the status of the keys of the
controller 20 to the CPU 51.

Upon receiving an -instruction from the user, the CPU 51
executes processing corresponding to the instruction based

20 on the game program which is currently under execution.

In reading programs, and displaying or drawing images,
it is necessary to transfer a large amount of. image data at
a high speed among the main memory 53, the GPU 62, the image
decoder 64, and the decoder 82. Accordingly, in this video

25 game machine 1, data can be directly transferred among the



25 gane machine 1, data can be directly transferred anong the WO
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- 23 - above-nmenti oned conponents under the control of the -
peri pheral -unit controller 52 without the interference of the CPU 51,
i.e., DVA transfer can be performed. By virtue of this DVA transfer,
the | oad of the CPU 51 can be reduced, 5 apd fast data transfer can be
achi eved. When a necessity arises to store data indicating the
current setting of the gane, the CPU 51 transnmits the data to the
communi cation controller 91. The comuni cati on controller 91 then
writes the dabavermenthensdnoompomedts unt@r dhet lgongaalalgife tdieect roni c
device 100 inserted into the slot of the menory-card inserting portion
8A or 8B.  peripherzieundtmeontaoilderc$ méithouto thead nd egifiggenge of
protective circuit for protecting fromelectrical breakdown, The
above- nent i otbe FENDBY,car€-10 tmaa sfen S5ine bey perdazmadoni &A1 00
are separated fromthe bus, so that t hey. can be attached to or

det ached fromift khigadMPnérangfiore the lagd of FheniGPR A Gate Rhadifdneeds s
swi t ched on. Accordi ngly, when the storage capacity of the nenory card
10 o? tRBdeifasts GAte FEANSE SHOEHaSS @F V,e.qo't can be replaced 20
Shut down the i RNGAI P, NEREESHFS: BELEePNEO IHETE I3¢dat RY G308 BadREd up
[rom bt ng | 05t 20 TR R g, e ) 5, S, el g
to the communication controller 91. The communication
controller 91 then writes the data into the memory card 10
10 or the portable electronic device 100 inserted into the slot
of the memory-card inserting portion 8A or 8B.
The communication controller 91 has a built-in
protective circuit for protecting from electrical breakdown.
The above-mentioned memory card 10 and the portable
15 electronic device 100 are separated from the bus, so that
they can be attached to or detached from the machine 1 while
the main unit 2 of the machine 1 is switched on.
Accordingly, when the storage capacity of the memory card 10
or the electronic device 100 has run out, it can be replaced
20 by a new memory card or a new electronic device without
needing to shut down the main unit. This protects the game
data to be backed up from being lost and makes it possible
to write data into a new memory card.

A parallel interface (PIO) 96 is used for connecting

25 the video game machine 1 to a peripheral device, while a



25 the video ganme nachine 1 to a peripheral device, while a WO
00/ 39779 . wo 00139779 PCT/ US99/ 3109P7

- 24 - serial interface (SIO 97 is used for connectlﬁa”Y%?ByPaeo_
gane nachine 1 to another video gane nachi ne. The portable

el ectroni c device 100 is discussed in detail below, assuming that the
el ectronic device 100 is 5 used as a sub-unit to be inserted.into the :
above-descri bed vi deo gane machi ne 24 which serves as the main unit.
That is, the portable electronic device 100, which serves as a
sub-unit, is fixed to the nenory-card inserting portion 8A or 8B

provi ded foéekﬁ‘a’lSkHEeZ@‘aBé @18 b'?ei¥i ﬂSQd %Qrg?Bﬁnéﬁfﬂx €the Qﬁgeés used

as a nenor car correspon e connec operati on unl 0. For

exanpl e, 'f kve macthéeiSt&gaﬂstﬂéﬁwiaéop 8¥e dmf8HEne [ he gane-results of
t he |n%|V|dua users are recorded on the two portable electronic

devi ces '100. ' 15The port{GRAILIC DESE PnBc ROWRT S U Vi AiNRGiddun taf ni nal and
a groundi ng connecting termnal of the nmenory card 10 or the

el ectroni c devace BODoRS eaégﬁﬁed?l ORgerthoasl ébesendd déeice 100t her
termnals so that the power supply term nal and the groundi ng term na

can be & echségahbyacoupechet earbéeins@dred hivts henotdtesvéedasoniseadhen

i nserting the menory card 10 or the portable electronic device 100

into the newbdge cqame machinsel} i wgiporseove8lfeortiB8. madiwe uedson for this

Is to ensure the safety and stability of electrical operation.

Al ternatively, thetdmedthegpaormhic leafratic dewiog ddidd which
serves as a sub-unit, is fixed to the memory-card inserting
portionIBA or 8B providéd for the slot 7A or ‘7B of the video

10 'gémé'machine 1, and is used as a memory card corresponding
to the connected -operation unit 20. For example, if two
users (game players) play a game, the game results of the

" individual users are recorded on the two portable electronic
devices 100.

15 Conductors of a power supply connecting terminal and a

grounding connecting terminal of the memory card 10 or the

electronic device 100 are formed longer than those of the

other terminals so that the power supply terminal and the

grounding terminal can be electrically connected earlier
20 than the other terminals when inserting the memory card 10
or the portable electronic device 100 into the memory-card
' inserting portion 8A or 8B. The reason for this is to
ensure the safety and stability of electrical operation.
Alternatively, the connecting conductors of the memory-card

25 ‘inserting portions 8A and 8B may be formed ‘longer, or both




25 inserting portions 8A and 8B may be forned | onger, or both WO

00/ 39779 w0 00/39779 PCT/ US99/ 3109 7PCT/US99/31097

- 25 - t he conductors of the nmenory-card inserting portions 8A and -
8B and those of the menory card 10 and the el ectronic device 100 may
be fornmed | onger. To prevent the menory card 10 or the electronic

devi ce 100 from being erroneously insertegs 5 the configurations of the

| eft portion and the right portion of the connector are asymetrically
f or med. Figs. 11 through 13 are outer views of the portable

el ectronic device 100. Fig. 11 is a.plan view,illustratin

. e
port abl e el etheonpnduetpes Q@Othﬁlgem92Y|§a§d }6336§F§9e8925é°9§ &a and
illustrating the electronic device 100 in n_whi ¢h
110 for coveBBngneéhthesaneét she memory cpydedo 3Ha Eﬁﬁ ?§Ct§°§l§bfgﬁgéﬁlve

V|em1|llustrat|ng

el d 00
le 1%0 ;s 0 BR¥nks. f0£gedei%5%%kg pgﬁiﬁgﬁéeglggpgo §§L|Cg%18® i
t.ed mh h
' sgicgs gs antBGt@}e85§PHéEagﬁ &ﬁgr& |o£ruﬁi%g ggggr}%ne%uﬁﬁysa%%ﬁhQ%g orIC
pl ural | ty of EB oL aheyguta Fg@%i%) Lthe &efrtegBﬁ‘r%E' Ylelf§8 fe i %‘kﬁttt' SR S

and nakl

1'spl unit l'iquid
crystal Lay, evi.ce, Sﬁﬁ R e@n 140 for
per form ng w® ?gss éh%ngga%F%ngs gﬁrﬁhggﬁp;reé rays usi ng a

wi rel ess communi cajyon Yﬂ'Ehr&GbﬁhlﬁﬂEkeb8u€é§09§éﬁ9 of théabéktable

‘electronic device 100. Fig. 11 is a plan view illustrating
the portable electronic device 100. Fig. 12 is a

10 perspective view illustrating the electronic device 100 in
such a state in which a lid 110 for covering the connector
is closed, and Fig. 13 is a perspective view illustrating
the electronic device 100 in a state in which the lid 110 is
opened. |

15 - The portable electronic device 100 is formed of, as
illustrated in Figs. 11 through 13, a housing lOl,lwhich
serves as an outer casing, an operation unit 120 having a
single or a plurality of operators 122 and 121,
respectively, for inputting events and making various

20 selections, a display unit 130 formed of a liquid crystal
display (LCD) device, and a window portion 140 for
performing wireless_communications through infrared rays by
using a wireless communication unit, which will bg discussed
later.

25 The housing 101 1is formed of, as shown in Fig. 14, an



25 The housing 101 is forned of, as shown in Fig. 14, an WO
00/ 39779 PCT/US99/310

- 26 - w°°%’%’;3"é9r shell 10l1a and a | ower shell 101b, and Z%‘T sg%ﬁla??es a
board 151 on which nenory devices are nounted. The housing 101 is to
be inserted into the slot 7A or 7B of the main unit of the video gane
machi ne 1, and a connector 150 having 5 a rectangul ar window is provided
on a lateral surface at one si de of 26he housi ng 101. The

wi ndow portion 140, generally forned in a sem - circul ar shape, is
~provided at the other side of the housing 101. The display unit 130 is

| ted i -t ¥ : Wlel
subot ant | alfEPeh el § Vit talfd %Ol% PDSHLPO 0, [ Bh QDM 2
operation ypt, 42051 on WiSi. '&lexhhf‘es}”a{%é“xﬁaﬁrpée& he GQRRILOM 9150 at

t he side opposite to the mnn ow portion 140, by occupyi ng
substantialjps tihe «f het fiddrdd theed ahd@1dom ook M o6 ciousing 101.

The operation unit 120 is formed generally in a quadril ateral shape

and is pivairgild YosWHOERIEDYgdie machidusi nthd QGl.colife sy algOmaidg 120
I ncludes the Iid 101 having the single or the plurality of operators

122 andsl2la recta S icti gl eiss ipvidtdd @it &l 02 w1l Ghyfaes dad gie t he
20 housing 101 under the lid 110. The operators 121 and 122 are

di sposed sugiid ket tHeyhousingask .t hrough the lid 110 fromthe upper :
surface to the | ower . surface of the Iid 110. The operators 121 and 122
are novabl Theuppodoed poyttiba 146, 1generald ypdppmed dot aosemi-.
circular shape, is provided at the other side of the housing
101. The display unit 130 is located in the-vicinity of the
10 window portion 140 by occupying substantially one half of
“the top portion of the housing 10l1. The operation unit 120 -
is provided in the vicinity of the connector 150 at the side
opposite to the window portion 140, by occupying
substantially the other half of the top portion of the
15 housing 101. .The operation unit 120 is formed generally in
a quadrilateral shape and is pivotally supported by the
housihg.lOl. The operation unit 120 includes the 1lid 101
having the single or the plurality of operators 122 and 121,
and switch-pressing portions 102 and 103 provided on the
20 housing 101 under the 1lid 110.
The operators 121 and 122 are disposed'such-that-they
pass through the lid 110 from the upper surface to the lower
surface of the lid 110. The operators 121 and 122 are
movably supported by the 1lid 110 while popping out or

25 pushing down with respect to the level of the upper surface




25 pushing down with respect to the |Ievel of the upper surface WO
00/ 39779 woO 00/39779. PCT/ US99/ 3109 2CT/US99/31097

- 27 - of the Iid 110. The switch-pressing portions 102 -
and 103 are provided Wi th pressing el enents which are novably
supported by the housi ng 101 whil e poppi ng out or pushing dowm with
respect 5 to the level of the upper surface of the Iid 101. By
depressing the pressing el enents from upward, pressing swi t ches, such
as di aphragm swi t ches, disposed on the board 151 within the housing
101, are further depressed. The swi tch-pressing portions 102 and
103 are | ocadecclsd 1id i tions corresponding to the positions of the
operators 121 and 122, respectively, in the state in which the lid 110
is closed. That iThe iswitteh-gressing Pk ians 102 and 103 arg)rreeeided om
upward to the upper surface of the Iid 110 in the state i.n which the
lid 110 i s cfidsedoressingre LapRmEs inial HFRJRPYRP LY $HPRRT 88 pB¥ell®i t hi n
t he housing 101 are further pressed via the corrgspondi 0 eratgrs of
t he swiheds pesk) hgvbble iRPRPIBS ARH apPushing °W“AW%€’3><F§F8€°

DroUeSt e, Sheet, ImY, b2y 214 e L0 L, race SRR PLERSIBY. POB O1S 107
R SR RREGR £ LR i e g
prevent the Snfr¥,Qf Ausln' 040 ilsnPOYR' 09:dHel ! OB EP8sed on the board
151 within the housing 101, are further depressed.
The switch-pressing portions 102 and 103 are located at
10 positions corresponding to the positions of the operators
121 and 122, respectively, in the state in which the lid 110
is closed. That is, if the operators 121 and 122 are |
depressed from upward to the.upper surface of the 1lid 110 in
the state in which the lid 110 is closed, ﬁhe corresponding
15 pressing switches disposed within the housing 101 are
further pressed via the corresponding operators of the
‘switch-pressing portions 102 and 103.
A flexible protective sheet may be attached to the
switch-pressing portions 102 and 103. This makes it
20 possible to directly operate the pressing eleménts of the-
switch-pressing portions 102 and 103 with a finger without
the interference of the operators 121 and 122,land also to
prevent the entry of dust into the housing 101 from the
pressing elements.

25 Power-supply terminals and signal terminals 132 are



pressing elenents. 25 Power - supply term nals and signal termnals

152 are  wo oo397¥$ 00/ 39779 PCT/US99/31097 )
PCT/ US99/ 31097 - 28 - d?sposed_pn

the board 151, as illustrated in Fig. 14, within t he wi ndow of the
connector 150. The configuration and the di mensi ons of the connector
150 are fornmed to be the sane as those of the ordinary nemory card 10.-
5 Fig. 15A is a block diagran1iITL%§réIing t he configuration of
the main portion of the above-described portabl e el ectronic device
100. As in the case of the aforenentioned nenory card 10,

the portab h&sﬁb%%ﬁr ol &hdeHoaadlAG1i,nelsudas udteamredoinumily. 1Q,4%ik®hin
controlling the operation of the electronic device 100, a connector 42

for connecthegwihelo® ¢t thRi coheeice®rlQG0. . Theocangliguratidnaind thiet ,
such as an informati on appar at us, and a non-vol atile nenory 46 for
storing datddmensions of the conhealtounilt504iries ftbameddtof bef aheesanel as a
15 mcroconputer, and includes a program nenory 4la, which serves as
a program shoisagefdéhiec erdAsatriye meowryolcatidl 0. menory 46, a .
sem conductor nmenory device, such as a flash menory, which allows data
to be retained Bvgn 1PApboed biock diagramdibiwstratimedth@s di scussed
| ater, since the portable 20 electronic device 100 is provided with a
battery 49coafiguragdian efr 4A€omPi8c 95 LALRDPY CBRARPOVErdespibedy and
outputting data at a hi%h speed may be used as the non- vol atile
nenory 46.portable electronic device 100. : - :
As in the case of the aforementioned memory card 10,
the portable electronic device 100 includes.a control unit
10 41 for. controlling the -operation of the electronic device
100, a connector 42 for connecting the electronic device 100
. to a slot of a main unit, such as an information apparatus,
and a non-volatile memory 46 for storing data.
The control unit 41 is formed of, for example, a
15 microcomputer, and includes a program memory 4la, which
serves as a program storage device. As the non-volatile
memory 46, a semiconductor memory device, such as a flash
memory, which allows data to be retained even if power is
turned off, is used. As discussed later, since the portable
20 electronic device 100 is provided with a battery 49, a
static random access memory (SRAM) for inputting and
outputting data at a high speed may be used as the non-
volatile memory 46.

The portable electronic device 100 differs from the

25 memory card 10 in that it includes an operation (event)




The portable electronic device 100 differs fromthe 25 nmenory card 10 in
that it incwodesyam operation (event) WD 00/ 39779 PCT/US99/31097
PCT/ US99/ 31097 - 29 - i nput unit -

43, operation buttons, for operating a stored program a display unit
44, such as a liquid crystal display (LCD) device, for displaying
various information according to the gtared program a wireless
comuni cation unit 48 for 5 transmitting and receiving data to and from
ot her nmenory cards through infrared rays, and the battery 49 for
supplying power to the individual elenents. As stated above, since
t he el ectronigpdevinit108, haperationhbustank, bfokt oparesingr ¢ #$0ngd ch
serves as a power- 10 supply unit, it can be operated as an indepgndent
devi ce pregram, -8 dispdapveditr 4kt Ruchl 86 2aléauip exyshelyiddéplay
gane machine 1. As the battery 49, a rechargeabl e secondary cel,l may
be used. WhefLERE Peviasl efercdiFphpryingyvagioys, information a6opsding 5
sub-unit, is fitted in the slot 7A or 7B _15 of the videq ane,nac%igg 1,
whi ch servest@stBengkargdi Program, ng i redesgy FOMBYnLGatAone MOdt & &OF
device 100 fromthe vi deo ane,nacpine 1. Nb&e speci%’call a
power - suppl ytransmistimngapngoresedgingcfagar &0 RBd: SHREC O h&rt &\\éﬁm"ﬁaﬁ of

t he battery 49 via reverse-fl ow ng_preyenting, diode b5 20

Accor di ngl y, CRREA PH§°HBBCPP ﬁF5e8e5F¥§’138diggﬁngégFgﬁyi Po%br the sl ot

7A or 7B of the .n unit, such_as the.vi ga machi ne 1, power is

suppl i ed froﬁPPHggﬁﬁﬂnpﬂﬁﬁf ¥8 Fﬁg %Bg}VlgggluﬁgFPeg%g'a secondary cell, if

't is used, is rgggaégggéd above, since the electronic device 100 has

the small built-in battery 49, which serves as a power-

10 supply unit, it can be operated as an independent device
even if it is removed from the slot 7A or 7B of the video
game machine 1. As the battery 49, a rechargeable secondary
cell may be used. When the portable electronic device 100,
which serves as a sub-unit, is fitted in the slot 7A or 7B

15 of the video game machine 1, which serves as a main unit,
power is supplied to the electronic device 100 from the
video game machine 1. More specifically, a power-supply
terminal 50 is connected to the connecting terminal of the
battery 49 via a reverse-flowing preventing diode 51.

20 Accordingly, when the electronic device 100 is inserted into
the slot 7A or 7B.of the main unit, such as the video game
machine 1, power is supplied from the main unit to the sub-
unit, and a secondary cell, if it is used, is recharged.

The portable electronic device 100 further includes a

25 clock 45, and a speaker 47, which serves as a sound



The portable el ectronic device 100 further includes a 25 clock 45, and a

speaker 4 “@ﬁ serves as a sound WO 00/ 39779

oot ueoor 2 77 T30 . FCTUSPMG
for generating sound according to the program Al'l of the
above-descri bed el ements are connected to the control unit 41 and are
operated under the control of the control unit 41. 5 : Fig. 15B°
illustrates itens to be controlled by th¥ - control unit 41. As stated
above, the control unit 11 of t he conventional nenory card 10 incl udes
only a main-unit- onnectlng I nterface for connecting the nenory card

10 to : & Jui L Rty S : 10
menory int g%e for |nput I ng anéﬁgutputtﬁhg atﬂ@DQ%f%%% P C nfgast t he

por tabl e elagat ANiche YRR UL i G SLementTHOY Eihelct o @Y 48 W th not

only the above-descri bed I nterfaces, but also a display interface, an

operati on icRRi#lrol unilthisar fake are %@é’l@t‘e@t idRGe the Woh@r@3S oF0mmeni cati on
15 interface, a tine manager, and a program downl oad interface.

In this mgeatroaceeridi ng to the portable electronic devi.ce 100, the
control unit (mcroconputer) 41 has interfaces (drivers) for managi ng
the fungtions i FpgentBBedllustrhyeshisemsbodi bentontnohtlddtbpnthe t he
conventional 20 functions, i.e., the main-unit connecting interface and
t he mesatyolnueriftadd.. Thiss stialtedekboteenithedeonteoclOnat Thi of
enbodi nent is conpatible with the conventional functions.
Addi ti onal the sionventhenadr mebloe yelcactr 3R ¢ ngduides ©00y a main-unit-
connecting interface for connecting the memory card 10 to
the main unit, such as the information apparatus, and a
10 memory interface for inputting and outputting data. In
‘contrast, the portable electronic device 100 of this
embodiment is provided with not. only the above-described
interfaces, but also a display interface, an operation input
interface, a sound interface, a wireless—communication
15 interface, a time manager, and a program-download interface.
In this manner, according to the portable electronic
device 100, the control unit {microcomputer) 41 has
interfaces (drivers) for managing the functions implemented
by this embodiment, in addition to the conventional
20 functions, i.e., the main-unit éonnecting interface and the
memory interface. Thus, the electronic.device 100 of this
embodiment is combatible with the conventional functions.
Additionally, since the portable electronic device 100

‘includes the input unit 43, such as button switches, for

25 operating a program to be executed, and the display unit 44




i ncludes th

e input unit 43, such as button switches, for 25 operating

program t o WO WREFAt ed, and the display unit 44 WO 00PGDY$9/31097
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ice, it may find extensive use as a portabl e game nachin

i f.a gane application runs on the el ectroni c-devi ce 100.

portabl e el

ectroni c device 100 al so has _a-function 5 of storing, in th

program nmenory 4la of the control unit 41, a program for downl oadin

an appli cat

i on program from the main unit of the video gane machine

It is thus easy to update application programs running on the

el ectronic

formeidvoEeth@OLGRddeut cousitr mggr £306t purenpivgr uge. asie

As descri bed above, the operation of the portable = electronic device
100 can be ceertdpledoamparackinefibnptgame appyigabigantuRticRRnéhe.

Accordingly

, data can be created from an application stored in the

progr am neno®de@ronimi @evice 1Q@rves as a program st orage device,

i ndependent
created

bet ween

ly of an 15 application of the videpo gane machine 1. The d
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to update application programs running on the electronic
device 100 and various driver software programs.

As described -above, the operation of the portable .
electronic device 100 can be controlled separately from the
video game machine 1. Accordingly, data can be created from
an application stored in the program memory 4la, which.
serves as a program storage device, independently of an

application of the video game machine 1. The data created

a

e
The
e

g
1.

at a
(0]

e

in the electronic device 100 may be transmitted to the video

game machine 1, thereby establishing a cooperative operation
(link) between the electronic device 100 and the video game
machine 1.

Since the clock 45 is provided for the electronic
device 100, time data can be shared with the video game
machine 1. ' That is, it is possible to match the time data
of the electronic device 100 and the video game machine 1,
and it is also possible to share data for controlling, based

on the real time, the progresses of games which are



and it is also possible to share data for controlling, based 25 on the

real timeyd fsoPfoodr esses of games which are WO 00p8910§59/31097
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i ndependent|y executed by both units. Speci fic exanpl es of the
above-descri bed cooperative operation between the video gane machi ne 1,
and the portable el ectroni ¢ device 100 will be discussed lFater. 5

Fig. 16 schematically illustrates wirele conmuni cati ons perforned
bet ween the portable el-ectronic devi ces 100. One el ectronic device 100
transmts and receives data to and fromthe other electronic device

100 by indeipegden® 1y kealeestech ioyubiotht undtsni t 48 through infrared 10
rays via the w ndow portions 140, which serve as wrel ess

communi cat i on wspdowfict aeampyesxcfiabhengbovneecdaatrthed coopebatiken a
plurality of menory cards. The above-nentioned I nternal .data includes
dat a t r ansoperad ibnoesweienf theatviiglgo gameapaghangsl 3nehthe PREtabd€o game
machine 1, and stored in a 15 storage device within the menory card 10.
In the foredeictgondisodievise, 100e widdt Bl discuseedniiater. device 100 is
used as_an auxiliary_ storage device of the vi deo. gane machi ne 1.
However$ the eIEégrohﬁcs@b@?é5129é1YslllUStﬁ%Fe?i%%?%Hg§5 t he vi deo game
machine 1, and may find 20 _extensive use ig sear chj for variqus types
of i nfor macegRunications pggfogmefpPetyrerns SfBPEﬁ@hEgoﬁgﬁc¥58ﬂéFative

ggﬁ;a;;gﬂ{ﬁ@vicggt& %?Ongﬁg%&%% E%n?LEQEQQQEC188V£%Sn%89t%ngnhhe vi deo

receives data to and from the other electronic device 100 by
using the wirelesé—communication unit 48 through infrared

10 rays via the window portions 140, which serve as wireless
communication windows, thereby exchanging internal data
between a plurality of memory cards. The above-mentioned
internal data includes data transferred from an information
apparatus, such as the video game machine 1, and stored in a

15 storage device within the memory card 10.

.. In the foregoing embodiment, the portable electronic
device 100 is used as an auxiliary storage device of ‘the
video game machine 1. However, the electronic device 100 is
not limited to the video game machine 1, and may find

20 extensive use in searching for various types of information.
One example of the aforementioned cooperative operation
between the portable electronic device 100 and the video
game machine 1 is as follows.
As stated above, the electronic device 100 is able to

25 share the following data with the video game machine 1: the



As stated above, the electronic device 100 is able to 25 share the

fol | owi ng ®@e03WTh the vi deo game machine 1: the WO RETIVESI 31097

PCT/ US99/ 31097 _ - 33 - ganme data =
created by the control unit (mcroconputer) 41, the tine data obtai ned
by the clock 45 within the nenory card 10, and the data created by
anot her nenory card and obt ai ned thrgyggh the wirel ess communication
unit 48. 5 Fig. 17 schematically illustrates the cooperative
operation perforned between the video ganme nachine 1, which serves as
a main unit, and the portable electronic device 100, which serves as a
sub-unit. game datah@ré@t$@mbhgtb©o9@$6¥¢¥eu%béré@%%ﬁOF@mHBEEF?béa rby way

10 of exanple. An optical disc (CD whjch is_ a re gg medi um
f or recormrﬁﬁ%ﬁﬁ%m®l¢%%§|%htébﬁ?QBP %g?%ﬂ?klé Wlth+BaH PROPRY vi deo
gane machine 1, and the programre al disc

{1
vi deo game reR¥fnk04 21d the ﬁ%ﬁﬁlﬁéﬁ%ﬁe?ob¥h%n35??op %ﬁgFXCF?ﬁﬂl%ngeV|ce
100 fitted into , 15 the ﬁ gane Elng 1.
Prior to a §ﬁ%§?¥n%de§%F%H%? b onFﬁéeﬁﬁoﬁ%W%Y?§ﬁa 10 BB% Fon, the

282?2??313“3%%?&isé%%m%wfm‘céﬁy i1 AP @ e FOORE L VP,
t 20

oot eal 0 g G £ bR ALY BRPuLER LRT ﬁiﬁoad&‘ggg‘g%?ﬁgﬂ%% WhiEeh
video game W&g 4%5 &st% Qé%ﬁcﬁh¥ttrgﬁafEﬁé69%£9§M@%0éﬂééiraﬁlc devibe

program nmenory e confr uni t
100, which serves as a sub-unit.

The following cooperative operation is described by way
10 of example. An optical disc (CD-ROM), which is a recording
medium for recording an application software program, is
loaded in the video game machine 1, and the program read
from the optical disc by the video game machine 1 is
downloaded to the portable electronic device 100 fitted into
15 the slot 7A or 7B of the video game machine 1.

Prior to a specific explanation of the cooperative
operation, the downloading of the program, which is
performed for the cooperative operation, is discussed below.

Fig. 18 illustrates the data flow generated when a

20 video-game application program supplied from the optical
disc (CD-ROM) loaded in the disk-loading portion 3 of the
- video game machine 1 is directly transferred (downloaded) to
the program memory 4la within the control unit 41 of the
electronic device 100 via the CPU 51 of the game machine 1.

25 Fig. 19 illustrates the procedure of the downloading



el ectronic device 100 via the CPU 51 of the gane machine 1. 25 Fig

19 ill ust r%gﬁ/_.,gﬁ@ procedure of the downl oading “9&%538,;@5 :
operation

PCT/ US99/ 3 _ - 34 -

shown in Fig. 18. In step ST1, the video-gane application program
which is to run on the mcroconputer 41 of the portable electronic

devi ce 100 (hereinafter sonetines sinply referred to the "sub-unit"), -
is read as data fromthe 5 CD-ROM | oad® Tn the disk-loading portion 3 of
t he vi deo gane nmachine 1 (hereinafter sonetines sinply referred to as
the "main unit"). As stated above, generally, the above- ment i oned

appl i cat i oRpREREH¥N ishoWin' figy elg.f N@M t hal step sTARCRALT ¥R JINEME deo gane
machi ne 1. p?g Then, in sF%p ST2, the U 51 of thelnaﬁﬂqaﬂ% I ssues

a " papplddadawn padgreayeshicomiendo knt be wher agerRdotbuttr 41  Of
t he portable el ectronic device 100. The CPU 51 then perforns polling
so as to redeithe porpableamldetmondd eeaie 100 (hetratiwdFtbiroFchBe imes

m croconputer 41. The polling is to make a 15 query if there is any
request frenmphy selfiermet! apdthef "anp-unit")exesutreadt he darsefpomndiche
processi ng. In step ST3, the m croconputer 41 of the sub-unit
recei ves t BB-RpModranedoin| che déghedbaddngapdttivandt bé €RY video51 of the
main unit. 20 Subsequently, in step ST4, when the m croconputer 41
of t hgaggbmashingodplibessinpéteyr semetympsosémpilpgredfarirad andas
becones ready for downl oading the program it returns the "program
downl oad ehBBI emaint Usitl'd-t hAscptrtedopberie, naepnerally, the above-

mentioned application program is different from that
operated on the video game machine 1.

10 - =~ Then, in step ST2, the CPU 51 of the main unit issues a
"program download request command” to the microcomputer 41
of the portable electronic device 100. The CPU 51 then
performs polling so as to receiver a "program download enable
status" from the microcomputer 41. The polling is to make a

15 query if there is any request from the sub-unit and, if'any,
executes the corresponding processing. -

In step ST3, the miCrochputer 41 of the sub-unit
receives the "program download request command"” from the CPU
51 of the main unit. - |

20 Subsequently, in step ST4, when the microcomputer 41 of
the sub-unit completes the currently processing routine and
becomes ready for downloading the program, it returns the
"program download enable status"” to the CPU 51 of the main
unit.

25 In step STS5, upon receiving the "program download




unit. 25 In step ST5, upon receiving the "program downl oad

WO 00/ 39779wo0 00/39779 PCT/ US99/ 318Q¥/US99/31097

- 35 - enabl e status” fromthe mcroconputer 41 of the sub-unit, T
the CPU 51 of the main unit transfers (downl oads) and wites t he
programread fromthe CO-ROMin step ST1 into the program nenory 4la
of the sub-unit. The CPU 51 then 5 perforgys polling so as to receive a
"program start enabl e status" fromthe m croconputer 41. - The
address of the program nenory 4la into which the downl oaded data is to
be witten is managed by the m croconputer 41. Although in the
foregoi ng desnabpei shathe” foomptbgr micdonnrputed flomit Faem@ub-wmit,is
stored in the program nenory 4la of the mcroconputer 41, it may be

st or ed theacgﬂoﬁég@fdéhﬁc@alﬁu@ﬁléstéﬁnsﬁﬁmﬁ flgowndeadsingnsharites
outputting data at a high s step ST6, .the m croconputer
41 receives the BF@gFéﬁlrfgd ?F&Wsﬁé?rgg‘ﬁpgnﬂphétﬁﬁl§T&nﬂpt§St§§ta and

wites it into the p ram nenpry 4la. |t appear h CPU 51 of the
mai n unit thHFOEHémpméﬁpﬁﬁlgéﬁaoﬁéngﬁréBérynﬁflttgﬁ %Pb éﬁ then program
menory 4l1la of the sub-u t fromthe _main un ed abov t he
addr ess of tH@rgPSBPaHP ABRy S213S; £° fﬁceﬁgﬁaaedpﬁﬁgfﬁ@ @F&C&ﬂﬁﬁ%ﬁ 41.
Thereafter, E ? en_the mcro npﬂaer 41 of t he sub-unit
recei ves t he FP 4F " prEgia ﬁapéc§ﬁ&°8§8§

ready to execute it, it
returns a .prOgraF%gtgéérgggbog the program memory 4la into which the

downloaded data is to be written is managed by the
microcomputer 41. Although in the foregoing description the

10 program downloaded from the main unit is storéd in the
program memory 4la of the microcomputer 41, it may be stored
in a storage device, such as an SRAM, for inputting and
outputting data at a high speed.

In step ST6, the microcomputer 41 receives the program

15 transferred from the main unit as data and writes it into
the program memory 4la. It appears to the CPU 51 of the
main unit that the program data is directly written into the
program memory 4la of the sub-unit from the main unit. As
stated above, the address of the program memory 4la is

20 managed by the microcomputer 41.

Thereafter, in step ST7, when the microcomputer 41 of
the sub-unit receives the final program data and becomes
ready to execute it, it returns a "program start enable
status" to the CPU 51 of the main unit.

25 In step ST8, upon receiving the "program start enable



status" to the CPU 51 of the main unit. 25 In step ST8, upon

recei vi ng 3B490r am start enabl e WO 00/ 39779 T TG
beT) Uso0) 3 HogusB - 36 - PCTUSRNY s

fromthe mcroconmputer 41 of the sub-unit, it issues a "program start
command”. In step ST9, when the m croconputer 41 receives the
program start conmand” fromthe CPU 51 of the main unit, it 5 starts the
program from t he predeterm ned address- 36 - According to_the

f oregoi ng procedure, the application programis directly transferred
(downl oaded) fromthe video gane machine 1 to the program nenory 4la

W thin the status" £f&¢ WRYILE c AdcHipdfer d £L# AHL AfYiGe 00 fifsed in
the 10 main unit. As di s%ussed above, neans l%%’rtl’sulp%llyslsn‘beﬁ he
applicatiora "progranOF P Sco@lan®siricted to a recordi ng nedium such as
an optical disc. The application programmay be supplied via a
comuni cati-on nénhwstlep BT, hwvhetatte mikyosbfpubét af thBeeilas kpeegoi Ng.
procedure differs fromthat described above. According to the
above- descr'iFyog mowsteati mpnuaoeEtfirmm the QHe SApRIfi Gald @i Q@A) ii%
directlg downl oaded fromthe video gane nachine 1 to the program
menory 21a SkaHisn thige program dimeoomhe gredletefrminedebeldinesri.c devi ce 100
fitted in the 20 game machine 1. - In contrast, the CPU 51 of the
main unit may dBGEPEdEng to the fppeoeangoprpredune) dobha applheation
non-vol atile nenory 46 of the sub-unit, and then, the sub-unit may
copy the dRgggram is directly transferred (downloaded) from the video
game machine 1 to the program memory 4la within the
microcomputer 41 of the electronic device 100 fitted in the
10 main unit.
As discussed above, means for supplying the application
program is not restricted to a recording medium, such as an
optical disc. The application program may be supplied via a
communication network. In this case, only step ST1 of the
15 foregoing procedure differs from that described above.
" According to the above-described downloading procedure,
the application program is directly downloaded from the
video game machine 1 to the program memory 4la within the
microcomputer 41 of the electronic device 100 fitted in the
20 game machine 1.
In contrast, the CPU 51 of the main unit may download
the application-program data to ‘the non-volatile memory 46
of the sub-unit, and then, the sub-unit may copy the data

from the non-volatile memory 46 into the program memory 41la

25 of the microcomputer 41 and execute it.




fromthe non-volatile nmenory 46 into the programnenory 4la 25 of the

m cr oconputwd od39@md execute it. WO 00/ 39779 PCT/US99/31097

PCT/ US99/ 31097 - 37 - Fig. 20
illustrates the data fl ow created according to - the above procedure.
More specifically, the video-gane application programread from an
optical disc |oaded in the disk-loagifp_portion 3 of the video gane
machine 1 is 5 transferred (downl oaded) 1o the non-volatile nenmory 46 of
the portable electronic device 100 via the CPU 51 of the game nachi ne
1. Then, the downl oaded data is copied from the non-volatile nenory 46
to the program nefbgy 2Qaiblusheates thecdatanfliver cdéased hscexddingetto 10
Fig. 21 illustrates the above-described downl oadi ng procedure. In step
ST11, the vi GBe- ghAv¥ecappbiceduiren Morepspgcificatilon ithe ¢idgo-gamehe

m croconputer 41 of the sub- unit, is read as data fromthe CD ROV

| oaded in t h@8PRLégation pregdpAg et fEA™3 asf opfid cadi Aige tloadegl in the
he. pr ogr am 48K~ LARELPRGPRERLON & Fite the vifernepmesTaeRe udsuni t. Thi s
bracedur & 15 SLILKEL LD (agynt ke, RECHALU0 G030 2 comventiong
e oD U e poR SRR SR 3 AR RREL B O3 RROCRD ' gired from
dat a back-qug&gcgggﬁ§hea9q “ﬁ.ggé % eiﬁ%%n&ggded data is copied from
the non-volatile memory 46 to the program memory 4ia of the
microcomputer 41 and is executed.

10 Fig. 21 illustrates the above-described downloading
procedure. In step ST1l1l, the video-game application
program, which is to run on the microcomputer 41 of the sub-
unit, is read as data. from the CD-ROM loaded in the disk-
loading portion 3 of the main unit.

15 Then, in step ST12, the CPU 51 of the main unit
transfers (downloads) the program data into the non-volatile
memory 46 of the sub unit. This procedure is similar to
that of backing up data by a conventional video game
machine.

20 | In step ST13, the microcomputer 41 of the sub unit
‘receives as data the application program transferred from
the CPU 51 of the main unit in a manner similar to the
conventional data back-up procedure, and writes it into the
non-volatile memory 46.

25 Subsequently, in step ST14, the CPU 51 issues a



non-vol atile nenory 46. 25 Subsequently, in step ST14, the CPU 51

I ssues a o VWO 00/ 39779 -
PCT/ Usoo/ $10Y2977 . 38 . PCTUSBIUNT,\ om

start request command” together with programstart addr ess

I nformation to the m croconputer 41 of the sub unit. In step ST15,
upon receiving the "programstart requeslg - . command" fromthe CPU 51,
the m croconputer 41 copies the 5 designated size of data fromthe
address of the non-volatile menory 46 specified by the above conmand
into the pyogram _menory 4la of the microconputer 41. In
step ST16, RFRIFRE:DedrpuFeduaittpepmandcutedether with program stantt he
start address of the_program nenory 4la. 10 According to the

f or egoi ng iﬁﬁ%ﬁﬁﬁn%ﬁfgﬂﬁ Bb%TiE%I?%élmlcr° BRI ERT | 41 t9fiisierswll unit.

renory 412 T The PO R CRETRE e BFOTFAR A EeqHeted  n { he
ggialni gglt ;[ oéln&‘g?aorbdr'éré%g“m%%@ﬁ Eério’renﬁéer%%r@?ﬁ"éégteg%rﬁel rf%eqr%e?rél l ?’ot{] ﬁe
U deo gans Rachined HIE e tace £xdif AHd LB aS o nen BRIFE R vi deo
? ﬁrem el ect r%%?ﬁlc%%o%ﬁe% !@?%%Jviea\%e%\/:%gﬁe%%%g%owoﬁgﬁritgt [ (2)?1

such that rdGPURL O e il der i drachi ne 1 and the m croconputer
d

41 of the electronic device 100 shoul ‘be the same processor.
In step ST16, the microcomputer 41 then executes the

program from the start address of the program memory 41la.

10 According_to the foregoing procedure, the application
ﬁrogram is transferred (downloaded) as data from the video
game machine 1 to the program memory 4la within the
microcomputer 41 of the sub-unit fitted in the .main unit via
the non-volatile memory 46.

15 Generally, the application program downloaded from the
video game machine 1 to the portable electronic device 100
is different from that_running on the video game machine 1.
An application program running on both the video game
machine 1 and the electronic device 100 may be downloaded to

ZQ the electronic device 100. This, however, is subject to a
restriction such that the_CPU 51 of the video game machine 1
and the microcomputer 41 of the electronic device 100 should
be the same processor.

A description is now given below of an example of the

25 cooperative operation in which the application software




A description is now given bel ow of an exanple of the 25 cooperative
operation i rWaMenav7¢he application software WO 00/ 397¢8rrus9e9s31007
PCT/ US99/ 31097 - 39 - program .-
downl oaded fromthe video gane machine 1-by the . above-described
procedure is executed on the portable el ectroni c device 100 and the
executed result is again sent back toz4he video game machine 1. 5
In this exanple, attribute data of human characters and .. itemi]nages
appearing in a roll-playing gane which runs on t he vi deo gane nmachi ne
1 is downl oaded to the portable el ectronic device 100. The
above- ment i opg@gxem downdodgied from jthedatigdeace gagse maaignehd duyridee of
growth, personalities, 10 etc. ) The human characters and item
i mges can babgvenAlesgribed pPrOGRAVFiCarhS @XEGWash amhdhd Raxdai er 41 of
t he sub-unit, thereby,chan%;ng the attributes of the characters and
item [ rr&é@§}'—rpﬁé€pé‘ﬁ(‘!éﬁ@| v S adldprté’@r @rﬁerqmqwdfetﬁ?]t%éﬁ/i%rbaﬁﬁ?t 15
machi ne 1. hn this manner, the abqve-described el ectroni ¢ device
100 can be oP&F%t &8 &RSi V496Rh 935 ™A NS i s conpact and port abl e.
Thi s enabl es a user ane player) to._carry the | ectropi c _device 100
2d to grbw t he nifiahiLRar REPRIE: ARGt EaBute, datrnageBulan, RharrrEers dithg
t he program r,yunni ng_on tgg ..subh-unit, .The . user is also able to transfer
(upl 0ag) ¢ neiteh el dPpeainth i doroting el Sae” MO Rt H oun
on the ehgchigahC dmt f8chiAe 4 4A° WIS (RN Bokeatie
electronic device 100. The above-mentioned attribute data
is data representing the degree of growth, personalities,
10 etc.
The human characters and item images can be grown on
the program running on the microcomputer 41 of the sub-unit,
thereby changing the attributes of the characters and item
images, independently of a program running on the.video game
15 machine 1.
In this manner, the above-described electronic device
100 can be operated on its own, and also, it is compact and
portable. This enables a user (game player) to carry the
electronic device 100 and to grow the human characters and
20 item images at any time by using the program running on the.
sub-unit. The user is also able to transfer (upload) the
attributes of the human characters and item images grown on
the electronic device 100 to the video game machine 1. 1In
this case, the human characters and item images having the

25 updated attributes can be incorporated into the program



this case, the human characters and itemimges having the 25 updated
attri but es wisgy 48979 NCor porated into the program WO 00/ 39779

PCT/ US99/ 31097 - 40 - PCT/USYHPYIng on
t he video gane nmachine 1 and then execut ed. As di scussed above;
the attribute data of the human characters and iteminmges can be
shared and exchanged bet ween the video gane machine 1 and the portable.
el ectronic 5 device 100. It is thus posible to forma video gane that
al l ows both the video ganme machine 1 and the electronic device 100 to
performthe cooperative operation. The portabl e el ectroni c device
100 i s accommodat e

for 10" lmeﬁgnanm@edgw@ S G5 AACRend! SREpaT ATy SR 5235; 152d.
1 .
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protect ed Eg%t % 1%%g§ i tabfghgﬁe share&ZAnthQE%%B%%E.F'gs 22A_

t hrough 24 ustrate ectroni c device ig. 22Ais

a top V'eWbe%Mggg &Pgw%?ﬁebﬁg%m%rﬁﬁkh&hgwl Eha tﬂ%cpbgﬁgbqgtkqg‘ QW4 Fi 9-

23 is a rom the right side, and a side view
from the I%@%labonoThezklqsl%%u@sp%%%aﬁh@bk% ¥8rﬁn9 v1deod %ﬂ%hﬁgh% from

t he housi ng 101, as shown in Figs. . Detail
described lhati@ls both the véae%taha@ ﬁQQKQnetmeahauﬁhagelgétk%nﬁﬁov'ded
w th, as ~shown in Fig. 27, pressing elements formng the pre55|ng

portions 1a%va&6 105 twhparwarﬁgtﬁeptgageﬁatﬁbe ppegsthen.
The portable electronic device 100 is accommodated

within the housihg 101 and has the terminals 152 for

10 connecting the device 100 to external apparatuses. - Although
.the terminals 152 face outward via the‘:connector 150, which
is formed as an aperture, provided for the housing 101, it
is cbvered and protected by the lid 110, as shown in Figs.
22A through 24, Figs. 22A through 24 illustrate the

15 portable electronic device 100: Fig. 22A is a top viéw,-Fig,
22B is a front view, Fig. 22C is a bottom view, Fig. 23 is a
:éide view from the right side, and Fig. 24 is a side view
from the left side. The 1id 110 is attachable to and
detachable from the hoﬁsing 101, as shown in Figs. 25 and

20 26. Details will be described later.

| As stated above, the housing 101 is provided with, as

shéwn in Fig. 27, pressing elements forming the pressing
portibns 102 and 103. When being depressed, the pressing
portions 102 and 103 press a pressing switch 157 mounted on

25 the board 151 and connected to an electronic circuit.




portions 102 and 103 press a pressing switch 157 nounted on 25 the board

- 151 and conf¥@ PP an el ectronic circuit. WO 00/ 397 7BCTNUS99/31097

- PCT/ US99/ 31097 -41 - The -
operators 121 and 122 are provided for, as shown in Fig. 28, the lid
110 in such a manner that they pass through the lid 110. The operators
121 and 122 are novably supported hy 4she 1id -110 and are | ocated at
t he positions 5 corresponding to the positions of the pressing portions
102 and 103, respectively, when the |id 110 is closed. The
operators 121 and 122 are fornmed of a flexible material, such as a

synthetic resin abe sererateysally 9F6v1%%dar%spr°V1d§ﬁoﬁﬁrvnaF|§h°29 igi a
a runner 123._ The operators 121 and 10 122 are novabl&g pported the
lid 110. ThaFigs, 2@nhefhendid 110038 sughsa1PenRRg haty Rk?dfé?

~1id 110 th furth d t h 157
the 'BreganSléfiﬁentse E%sr%&eg%?ﬁéipaPB a%ée%%%” g 57 s

" respectively.

and 103:H39°55e#opwea?8 &iéﬁéﬁér ﬁ”%?f?&?%ﬁteﬁr ﬁ- 3§F§#¥éf“s e
' 1

of the holsi FGE 62589 BAoKR THoFEgS: 33 ng a0me resgﬁnﬁhp°f¥“éﬁ a2 ©

por i ons surcoundsy by.apautatebishaged (30 H9Lchsh 1R A0Sqyfor red in

the outer plate servé-as pr essi ng elenent
- Slits 102b aagﬁratoréo?&laéﬁdp"l@‘é' ‘3‘2@ % ] 8@d§ ?&e&ﬁfal@r ﬁ%ﬁ:‘e&&a ement s,
so t hat € préessing elenments are e fastical y di splaceable wt

such as a synthetic resin and are integrally provided, as
‘shown in Fig. 29, via a runner 123. The operators 121 and

10 122 are movably supported by the 1lid 110. That is, when the
'operators 121 and 122 are pressed when the lid 110 is
closed, they further depreés the pressing switch 157 via the
'pressing elements of the pressing portions 102 and 103,
respectively.

15. The pressing elements of the pressing portions 102 and
103 may be formed of a material different from the material
forming the housing 101, or may be formed of part of the
outer plate of the housing 101, as shown in Figs. 27 and 30.
In this case, the portions surrounded by angular-U-shaped

'20 notches 102a and 103a formed in the outer plate of the
housing 101 serve as the pressing elements. Slits 102b and
103b are provided at the ends of the pressing elements, so
that the pressing elements are elastically displaceable with
respect to the housing 101. A flexible protective sheet

25 103c is attached to the top surface of the pressing



respect to the housing 101. A flexible protective sheet 25 103c is

attached twolhgomep surface of the pressing WO 00/p3GA7s ; )
PCT/ US99/ 31097 - 42 - Pet eﬁgﬂg%tsk_lt

is thus possible to directly press the pressing el enents of the switch
pressing portions 102 and 103 wth a finger through the protective
sheet w thout the Interference of the operators 121 and 122. The entry
of 5 dust into the housing 101 fromT He pressing el ements can_ al so
be prevented. Wien the |lid 110 is opened, part of the housing 101
i ncludi ng the connector 50 is inserted into the slot 7A or 7B, as

shown in Féyemgntgbichti§satha§e§§§§ibgédtagdmeébtmg p28s8f taa. external
apparatus, such as the video ganme nachine 1, t her eby connecting the

termnal 1pPes9ihfeeybment§ase the swbEbhnpréssing portiodbelpor aabl e
el ectrohic. device 100 has an opti cal system as shown in Fig. 31, for

splitting 10ghti€thoam 8ingér thsphgh thghprovectevé! shbétewithony dhede
(LED)) 145, which emts visible light, into two directions and for
al | owi ng ainterférghterefethéngperatoes1221t andet22ve The enftrgrefl rays
from the two directions. The light-receiving device 144 receives
infraréd rdystfontdontherkdusbngubltatronsthet peessing elé@mernteccannic
devi ce 100 and the video gane machi ne 1. The two directions into
whi ch the alsplkg pregnentedrce 145 directs the light and from which
the light-receiving device 144 receives the-infrared rays are the
mﬁndom/portiohWhen the 1lid 110 is opened, part of the housing 101 _
" including the connector 50 is inserted into the slot 7A or
7B, as shown in Fig. 9, which is a recessed holding portion
10 of an external apparatus, such as the video game machine 1,
théreby connecting the terminal 152 to the video game -
machine 1.
The poftable electronhic. device 100 has an optical
system, as shown in Fig. 31, for splitting light from a
15 display light source (light-emitting diode (LED)) 145, which.
emits visible light,'into two directions and for allowing a
lighf—recéiving device 144 to receive the infrared rays from
the two directions. The light-receiving device 144 receives
infrared rays for infrared communications between the
20 electronic device 100 and the video game machine 1.
| The two directions into which the display light source
145 directs the light and from which the light—receiving
device 144 receives the infrared rays are the window portion

140 and the display unit 130. The window portion 140 is

25 provided on the top edge of the housing 101, and is used for




140 and the display unit 130. The w ndow portion 140 is 25 provided on

the top edgeoedss’®e housing 101, and is used for WO RE/OSPP/31097
PCT/ US99/ 31097 - 43 - ~emitting
infrared rays outward froman infrared Iight source (LED) 146 for
perform ng infrareds comunications with an ext ernal apparatus, such
as the video gane machi ne 1. Theadptical systemis formed of a
transparent 5 protective sheet 131 for protecting the display unit 130,
and a prism 141, which is an optical device, provided for t he wi ndow

portion 140. As stated above, the digpl it . | 3 64 5;;& [

ilbi posedt\r/]m Fﬁ‘ilﬁtill‘P@ H@Gﬁi’?\é%l%gf‘i’ce?aﬁlc?%ﬂyd f%l:oé% aonutl\/{}a]f&%:rérdoen%]f%%@ﬁ%um n%I °
via the rtyr Qvi dec t, t t. Sl o s AN G 1 O L.

The transpar@%ﬁ) 145 gt &5 éng‘r?i‘tnié}% < C(ﬂngﬁuf ¥

material, such as an acrylig naterig| | sﬁﬁmﬁféa%&;iaﬁn;p;g\elg t he

aperture. ~©Xternal AbP3LA sm’lf}1 i's agﬁr so for medi (S)% a transparent material,

15 such as an aC&ﬁEiSPQEEgﬂ!@bf%%ﬁgigsfgkﬁﬁﬁﬁgg 50 +GRANRpalrdet w ndow

portion 140. The drspfay unit Is provided at the front side of the

housi ng 101 ' I41€Cid i taif '
portion 40*%:?) %\%J& Zlg’%:té *ﬁ?zc ﬁip{)le ?Lid]:orbroetdegce‘pﬂ'orgtj ﬁ]};@ hdoluilf)lnragﬁ Tgnlﬂ ngyaav,

The infrared d ahip S o@1L4Gnidle & sl Bpdiddl sonres, providddDiod4s,

and the light-receiving device 144 are positioned farther upward than
the di splay @i tyil3fbb Al ol spsehdPrstated dbevdoarte Ihilspilapi untbe

housi ng 101, the above-nenti oned
130, i.e., the LCD, is disposed within the housing 101, and
faces outward from the housing 101 via the aperture provided

10 at the front side of the housing 101. The transparent
protective sheet 131 is formed of a transparent material,
such as an acrylic material, and is disposed to cover the
aperture.

The prism 141 is also formed of a transparent material,

15 such as an acrylic material, and is disposed to cover the |
window portion 140. The display unit 130 is provided at the
front side of the housing 101, and faces in a direction
different from the window portion 140 provided at the upper
edge of thé'housing 101.

20 The infrared light source 146, the display light source
(LED) 145, and the light-receiving device 144 are positioned
farther upward than the display unit 130 and are disposed on
the board 151 within the housing 101, the above-mentioned
elements being substantially aligned.

25 The prism 141 directs, as shown in Fig. 32, the



el ements being substantially aligned. 25 The prism 141 directs, as

shown i n Ryggddsmet he WO 00/ 39779
PCT/ US99/ 31097 44 - FCTUSBIN 4

rays emtted fromthe infrared |ight source 146 to t he mﬁndOM/portfbn
140 and further to the exterior of the housi ng 101. The
prism 141 is al so provided with, as showyy inh Fig. 5 33, a projection
142. The projection 142 reflects at the interface the visible |ight
emtted fromthe display Iight source 145 and directs the light to the
wi ndow portion 140 and emts it outward via the w ndow portion 140.
Af ter . ipésared raysughithedpfspectheninfparedeligbtbseurcghl4pstol0
i nci dent on the transparent protective sheet 131 via a . prgjection 132
provi ded fbRetwindewteertianshalt and1fypghes to theppxtenies ehethRterior
of the diaﬁla ,unii %30 via the - protective sheet 131. In this manner,
the wi ndow*PeFir®nt0l. 140 directs not only the infrared.rays enitted from
the 15 infrared |1, ht_sqﬁéce_14fg but akio_th. visible |ight ., emtted
fromthe displ qi%‘ﬁts’%o’u' A5 PINLEIST dHy s shgw i (i ng 100:
The pri.sm J41 has_a,. projecti 14 N Fhg. 4, fo
refl ectsi ng he? i?ﬁ?%%)%ﬁi?ﬁygggron?pﬁgﬁ\zfmgﬂg%\gvl%@rﬂl%nre%eiiﬁ %{ ﬁﬂ%
interface ' t : iﬁ? c s cal Vi I, Ce: . The
light is tﬁge]"ge]Sfe‘{ccg]gvée]l;I b‘%/bgﬂﬂéig lllq&]ldl:g h?teec%l 5’?‘%’5 %léé\!n%lgsgg‘%y ﬁ‘h%ﬁllénf rared
Lﬁlyts I NCi dgir &0 145 andCaifEBERALRE1PHRE €4 | ¥iFe SERIoW ot PO L 1g di spl ay
and emits it outward via the window portion 140. After
passing through the projection 142, the visible -light is
10 incident on the transparent protective sheet 131 via a
-projection 132 provided for the protectiye sheet 131 and is
emitted to the exterior of the display unit 130 via the
protective sheet 131. In this manner, the window portion
140 directs not only the infrared rays emitted from the
15 infrared light source 146, but also the visible light.
emitted from the display light source 145, to the exterior
of the housing 100.
The prism 141 has a projection 143, as shown in Fig.
34, for reflecting the infrared rays from the window portion
20 140 at the interface and directing them to the light-
receiving device 144. The light is. then received by the
light-receiving device 144. The infrared rays incident on
the transparent protective sheet'131 from the display unit
130 impinge into the projection 143 of the prism 141 via a

25 projection 133 provided for the transparent protective sheet




130 inpinge into the projection 143 of the prism 141 via a 25 projection

133 provi deVO 3% transparent protective sheet VO Fi1/GD3/3 8097
PCT/ US99/ 31097 - 45 - 131, and are-
received by the |light-receiving device 144 via the projection 143. In
- thi.s manner, the light-receiving device 144 receives the infrared rays
- comng fromtwo directions, i.e., ftram the display unit 130 ‘and from
t he 5 wi ndow portion 140. A battery holder 104 is attached to
the rear portion of the housing 101, as illustrated in Fig. 35. The
battery hol der /104 is used for fixing,a battery, which supplies |
drive power %%ﬂtrép¢n%?%iH%%?lg?gnﬁﬁtgh%f?%a%téF%E? Yhie d?ﬁlcﬁe@ﬁgeviéo,

to the h [ 101., The b | d 104 i det achabl ttached t
(0, Touel g 100 o hERA LT 000, 0Ahee  cos LSRRI BLASTEC 10
th ' f ...h i ng. 101. The_batt . hol 104 has,
L DO L oo wdSUERD, P TOEC RN iR i BTS2
| ect [ 5 ' [t withi | e t Lg . f d
o ool on ) Mg ] ML DLl LRUSA00e 30l Ty 90 YIS Lol o

the battery r [ the battery 155 is attached to the
] PHASL SO0 0| D0

~ housi ng 101, . | “surface . of the battery, which serves as a
Suppl y torminal PR Aol M SRR ik RS ERet f
the batiied YhddSindi ¢, S£5VES1 @5t AaPe@alh Yf«‘i?'. eg81 0dgpei Batterybr ought

~into contact with a negative power supply term na

holder 104 is used for fixing a battery, which supplies
drive power to the individual elements of the electronic

10 device 100, to the housing 101. The battery holder 104 is
detachably attached to the housing 101 in such a manner that
it covers an aperture formed in the rear portion of the
housing 101. The battery holder 104 has, as illustrated in
Fig. 36, a battery 155 for supplying power to the electronic

15 circuit within the housing 101. The battery 155 is formed
in a disc-like shape, and is referred to as a "button
battery". When the battery holder 104 having the battery
155 is attached to the housing 101, the peripheral surface
of the battery, which serves as a positive electrode, is

20 brought into contact with a positive power supply terminal
154 provided on the board 151, and the main surface of the
battery 155, which serves as a negative electrode, is
brought into contact with a negative power supply terminal
153. In this manner, the battery 155 is connected to the

25 electronic circuit on the board 151, thereby supplying power



153. In this manner, the battery 155 is connected to the 25 electronic

circuit onwdepdsesy d 151, thereby supplying power 79
PCT/ US99/ 31097 - 46 - MR’%’?‘Z’?% .
electronic circuit. At the rear portion of the housing 101, a
reset button (not shown) for resumng the settings of the electronic

device 100 to the original settings mhqnqt e electronic 5 device 100 was-
shi pped is provided at the backward of a hol e formed in the housing
101. The reset button can be pressed, for exanple, with a pin.

The battery holder 104 is fornmed, as shown in Fig. 37, generally in a
di sc-li ke shapthandlestsbnght tyrtaiger than 10 the battery 155.. The
battery hol der 104 has hook-Iike battery hol der portions 104a and 104b
for holding the At theeré¢phereitipon toHrithd hdwsing tldtYy, kbSresdterbuittal ng

t he peri-pheral portion of the battery 155, as illustrated in Fi g.
38, the fortReH ehewnpf fererpaumeny Bbedfeht pagsi ohstheselaeoronhd 104b are
brought along the peripheral portion of a . projection 156 of the
negative eI@%Y%%%e.thgobﬁb?e?ylisBal settingist WheR e eheetrort® bet ween

the battery holdin portions 104a and 104b because of the projection
156 mhibé deVl?%egﬂggﬁf?v%héP%% r bAPEPVEFR At t RS A3skWakrd ol et on

20 the battery holder 104. Only. when the positive el ectrode of t he
battery 155&? &d ’tf?)v\m\%r]ao‘éﬁl??lel(ggttei@e F3Rr Hgyton can ﬂh% PER3RRYr 155
can advanceféptgxélg\glg?pwggﬁV\a/eexg\irg_he battery

The baftery holder 104 is formed, as shown in Fig. 37,
generally in a disc-like shape and is slightly larger than
10 the battery 155. The battery holder 104 has hook-like
 battery holder portions 104a and 104b for holding the
peripheral portion of the battery 155. When holding the
peripheral portion of the battery 155, as illustrated in
Fig; 38, the forward ends of the battery holding portions
15 104a and 104b are brought along the peripheral portion of a
projection 156 of the negative electrode. The battery 155
cannot advance into a gap between the béttery holding
portions 104a and 104b because of the projection 156 while .
the negative electrode of the battery 155 faces downward on
20 the battery holder 104. Only when the positive electrode of
the battery 155 faces downward on the battery holder 104,
the battery 155 can advance into the gap between the battery
holders 104a and 104b since the projection 156 projects from
the gap between the battery holding portions 104a and 104b.

25 That is, the battery holding portions 104a and 104b serve.




hol ders 104a and 104b since the projection 156 projects from t he gap
between t he WAPLRAT? hol di ng portions 104a and 104b. 25 ThatPGRUSIOR097
battery hol ding portions 104a and 104b serve WO 00/ 39779 ' -
PCT/ US99/ 31097 - 47 - the function
of preventing the battery 155 from being held by the battery hol der
104 in the wong polarity. The. bgj tery hol der 104 may be forned,
as shown in Fig. 39, in a quadrilateral shape. In this case, -the
battery 5 hol der 104 may be provided with a threaded hole 104d and
engaging pawls to be engaged with the eg%@ Efrtlon of _an aperture

provi ded for thRefHBGELRG 951PIRV§§Féwgl atdery 155 dgombainkdrld hol e
104d and furt her f| s into t hreaded hol e pro |ded for t he housi ng

101. The bat P¥r{her aﬁ5pa¥r 9é§eﬁa§05nlpt§ eV Y-as illustrated

the battery 155 i Ehdbat %:?’:'gdé?ﬁaé ibnff”éa%"é‘% ?Pmlg“bas RS i o

the battery 155 i n poFa g

Fi 41, t d ted
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her meti cal | yg ﬁgabﬁggggagﬁer ¢3! B! BAghABACLRLY ARisC Rl Grcion 100 et ween

t he upper casi the | ower I'ng per casing 161 and

e O o ikt e syt it
Each of the yppgrthasthgedBidand1ehdoheandCEeirt®etb2its into the
threaded hole provided for the housing 101. The battery
10 holder 104 has on its reverse surface, as illustrated in
Fig. 40, battery holding portions 104a and 104b between
which the battery 155 is held in a predetermined polarity.
As shown in Fig. 41, an electronic-device protective
casing generally represented by 160 for storing the above-
15 configured electronic device 100 is formed of an upper
casing 161 and a lower casing 162. By being abutted against
the upper casing 161, the lower casing 162 forms a
hermetically sealed gap for storing the electronic device
100 between the upper casing 161 and the lower casing 162.
20 The upper casing 161 and the lower casing 162 are formed of
a transparent synthetic resin material, such as
polymethylmethacrylate or polycarbonate.
Each of the upper casing 161 and the lower casing 162
has an engaging portion at one end. The engaging portions

25 includes a hook-like engaging pawl 163 provided for the



has an engagi ng portion at one end. The engaging portions 25 includes a

hook- i ke womagymg pawl 163 provided for the WO 0G4 c3%fsh9/31097 _
PCT/ US99/ 31097 - 48 - upper casing
161, and an engaging ring 164 provided for the | ower casing 162. The
engagi ng paw 163 is fitted into the engaging ring 164 so that the |
upper casing 161 and the | ower cqsi%g_162 can be held while abutting -
agai nst each other. A 5 fastening po4tion is provided at the other ends |
of the upper casing 161 and the |lower casing 162. The fastening

portions I nclude a screw inserting strip 170 provided for the upper

casi ng 16luppdracssiegi hflst ang adlepgagivgdring 164 poeeided focashag 162.
The screw inserting strip 170 and the screwing 10 strip 171 are overlaid
on each ot hevenhtasingelopper Thasengaging pauwlahe3t he fobeedcantagthé2 abut
agai nst each other. A fastening screw 172 is then fitted into a
t hreaded hengaging ripgelbfnsehehakrehei WRRP¥ i GRSHRYi p617andntheslowerher
fitted into a, threaded hol e provided for the screwing strip 15 171,
t hereby fiS®RbNY hEOScFAY ‘Pﬂsgﬁ?‘n\jhé%?i%b‘i‘?'@l@% gRinst eagheqfherst rdp
171. Thus, _the ugﬁer casing 161 and, QS | ower casing 162 are

P aP 5

mai nt ai eqf?§F%% PHEhHE tRaPIPREYSS 2t Eﬂﬁno%kﬁﬁrﬁﬁd%a%ﬁ'B@ﬁe?PPe%
coim i TSRRRE] FEE 1A SHhe phatie s SERAY chfen! S CRaRF4nItg RREFLPRS (he
the por i prbpatodtrdi Bredr nE8Rinr R T iRta et nies Cend gppi T
casing 161 and a screwing strip 171 provided for the lower
casing 162. The screw inserting strip 170 and the screwing
10 strip 171 are overlaid on each other while the upper casing -
161 and the lower casing 162 abut against each other. A

fastening screw 172 is:then fitted into a threaded hole

formed in the screw inserting strip 170 and 'is further

fitted into a threaded hole provided for the screwing strip

15 171, thereby fixing the screw inserting strip 170 to the
screwing strip 171. Thus, the upper casing 161 and the
lower casing 162 are maintained in such a manner that they
abut against each other. A linear slit for receiving the
peripheral portion of, for example, a coin, is formed in the

20 head of the fastening screw 172. That is, the fastening -
screw 172 is easily rotated, as shown in Fig. 42, by fitting
the peripheral portion of a coin into the above-mentioned
slit.

- At least one of the upper casing 161 and the lower

25 casing 162, for example, the upper casing 161, is provided



At | east one of the upper casing 161 and the lower 25 casing 162, for

exanpl e, t N¥OOMIET? casing 161, is provided WD 00/ 39 ALF/US99/31097

PCT/ US99/ 31097 - 49 - with a -
plurality of transparent holes 169 corresponding to the operators 121
and 122 provided for the el ectronic device 100 to be stored in the gap
formed by the upper casing 161 and-t4e 4 ower- casing 162. The
transparent holes 169 are 5 closed, as shown in Fig. 41, by a hernetically
seal i ng el ement 167, which serves as buttons 165. The hernetically

sealin I ont 167 _is fQ d of | asti teri I ) d

s bt achequEBn: Ao PHUFENIS o i EBNPATRST HOLeR IO GRiSAP BT o "
uttons 165 ar ble b [ 0 t ' i 1.

the Tevel orhengrgraerts 1210 Aoz protdasll M0 Iflo AR LY (depRed o

el astic eforpation _of, t.he ' [ §53¥“ . Pl d

in the vici r]noﬁy];:& gt‘%hg ioﬁ%gr l&er%%%ﬁ %?%dz%@o;ﬁﬁlgl %agsg'r{lsgga%ﬁt

hol es 169. The Qflreenﬁtﬁ%'%ﬁ;'g‘éﬁﬁqj iﬂ% el th‘%gs& nt hdIELH & |ard or med

with a sealing el'ene or sealing tween the abutting portions
of the ?peelggaaoga@%h%gm in Eid1C d1008)y CATIdhKGZa TP S0y e enent

168 is dispose al'ong the whol e circunference of the edge portion at
whi ch Eli%ﬁ\%ﬂﬁerl6_e76,‘5'uﬂ?19.c%6]sé’ﬂf¥§ he IwelorAsiew. 16fha il rraai dstly 20
each other. The sealing elenment 168 seals the portion bet ween t he

upper casingehfingnd1hRntoVey7 Gasifemkkl othem elastie maparigLlasi ng 161
and the | ower casing 162 abut agai nst
(elastomer) and is attached to the reverse surface of the
upper casing 161. The buttons 165 are movable by popping
10 out or pushing down with respect to the level of the upper
surface of the upper casing 161 due to an elastic
deformation of the hermetically sealing element 167 placed
in the vicinity of the inner peripheral portion of the
transparent holes 169. The hermetically sealing element 167
15 is integrally formed with a sealing element 168 for sealing
between the abﬁtting portions of the upper casing 161 and
the lower casing 162. The sealing element 168 is disposed
along the whole circumference of the edge portion at which
the upper casing 161 and the lower casing 162 abut against
20 each other. The sealing element 168 seals the portion
between the upper casing 161 and the lower casing 162 when
the upper casing 161 and the lower casing 162 abut against
each other. Additionally, the sealing element 168 prevents

the entry of water into the protective casing 160. That is,

25 by virtue of the sealing element 168, the protective casing



each other. Additionally, the sealing elenment 168 prevents the entry
of water iWbQokssmeprotective casing 160. That is, 25 by Vigdiisseosidohe

sealing elenment 168, the protective casing WO 00/ 39779 -

PCT/ US99/ 31097 _ - 50 - 160 is used

not only for protecting the electronic device 100 fromvibrations and
shock, but al so as a wat er proof casi ng. . The portable ) |
el ectronic device 100 is stored, as sho “5in Fig. 43, in the
above-descri bed protective casing 160 with the display unit 130 facing |
t he upper casing 161. - Then, the buttons 165 are brought into contact

with the 160 pseaséaonstrdnategsfor phetepeingothe 1@leatdod22, desisdown in
Fig. 44. Accordingly, while the electronic device 100 is 10 stored in the
prot ecti velgasfnogm16dbrdyipnesshdgshbekpububnalso as lésyatéeppoessi ng

swi tch 157 can be operated via the correspondi ng operators 121 and 122
and t he cocasipondi ng sw tch-pressing portions 102 and 103.

The protective casing 160 nay be provided with a 15 nmagnifier at the

position corresPendiantakile releptamic @atice 100136 drtqupd.elattshant

device 100 to.be stored in the protective casing 160. That_is, an
outer Wal IinfFigie 43, ipokhe opboyerdespribedPretecki YR 439iedr +8%pondi ng
to the _display unit 130 is gggj cted to forma concave igfpe, whi ch
20 then seiblsthe diepbruvenibns30tFRrehy HokiPRPFE P33LR%I°to

i f h ) ) N .
g?gold;ngéﬁggézpéﬁ%'gg{%o&§0165 are brouﬁh@'? gbségggég{ewfgws%ﬂgcted 'n

‘pressing surfaces of the operators 121 and 122, as shown in
Fig.'44. Accordingly, while ﬁhe electronic device 100 is
10 stored in the protective casing 160, by pressing the buttons.
165, the pressing switch 157 can be operated via the
corresponding operators 121 and 122-and-tﬁe corresponding
switch-pressing portions 102 and 103.
The protective casing 160 may be provided with a
15 magnifier at the position corresponding to the display unit
130 of the electronic device 100 to be stored in the
protective casing 160. That is, an outer wall of the
portion of the protectivé casing 160 corresponding to the
display unit 130 is projected to form a concave shape, which
20 then serves as a concave lens, thereby making it possible to
‘magnify the display unit 130.
| A hinge structure constructed in accordance with the
present invention is described below with reference to Figs.
25, 26, 45 through 49.
25 The lid 110 is pivotally supported by the housing 101



present invention is described below wth reference to Figs. 25, 26,

45 t hrough 4%0 0039779 The Iid 110 is pivotally supported bgctisedmaos ng:
101 WO 00/ 39779 PCT/ US99/ 31097.-
- b1 - at degrees ranging fromwhen the lid 110 is closed, or in a
lying state, to cover the terminals 152 (see Fig. 14) and to when t he
lid 110 is opened, or in arising state,_tg allow- the termnals 152 to
face outward. 5 More specifically,”the lid (novable portian) 110 is
provided with at one side, as shown in Figs. 25 and 26, a pair of arns
113, 113. The arns 113 are further provided with a pair of shafts 111,

111, respectatvelpgrpesj eengngg fromf whent tbeadisl 119 dsd cllasieny iorwaird.a The
shafts 111, 111 10 are fitted into a pair of bearings 107, 107,
respectivel ylying spaseidse govest khe gesminafdise 10ent(sgle Fagt-i dflofanchda op
surface of the housing.lol main unit). Wth this | arrangenent, the lid
110 i s pi vot ¥hey shppédided 1By ighopened,h@gsilRgalFisings state, Ao allow
illustrated in Figs. 45 _and _46., the bearings 107 are provided in
grooves 108 EBEnEBTBABASt hedl APefaresrydyasd. the housing 101, and
each have a first bearing 171 f receivin rt _of the periphera
surface of the sH%?feliE.clzlcagiﬁ'fFPEtfbgaxwﬂga§$ﬁ Pngb?ﬂéd$B9 of as
part of the housi 20,..101, for exanple, ich.is non-.el astj | enent .
Vore ° ' "opBEPFRBR Gith B prRgSiArrace BHvR 1p; S3ehed 2t The Abudt
surface of the; housi 09,103732M9 155 1 Rgk! Q689944 E Firther provided
with a pair of shafts 111, 111, respectively, projecting
from the arms 113 and facing inward. The shafts 111, 111
10 are fitted into a pair of bearings 107, 107, respectively,
provided at both sides of the central portion of the top
surface of the housing 101 (main unit). With this
arrangement, the 1lid 110 is pivotally supported by the
housing 101.
15 As illustrated in Figs. 45 and 46, the bearings 107 are
provided in grooves 108 formed along the lateral sides of
the housing 101, and each have a first bearing 171 for
receiving part of the peripheral surface of the shaft 111.
The first bearing 171 is formed by or as part of the housing
20 101, for example, which is a non-elastic element. More
- specifically, a tilting surface 172 is provided at the lower
surface of the housing 101, and is inclined downward as it
is farther away from the terminals 152. The first bearing

171 is provided at the lower side of the tilting surface

25 172, and the surface for receiving the shaft 111 is



is farther away fromthe term nals 152. The first bearing 171 is

provi ded awo bmssrmwer side of the tilting surface 25 172, face
for receiving the shaft 111 is WO 00/ 39779 ﬁE?ak&ﬁu§¥V

PCT/ US99/ 31097 - 52 - preferably
formed in an arch-1ike shape. The housing 101 is also provided
with a second bearing 173 for receig%ng part of the peripheral surface.
of the shaft 111. The first bearifig”471 and the second bearing 173 5
receive different parts of the shaft 111. The second bearing 173 is
preferably fornmed of an elastic material 174, such as a | eaf spring.

The | eaf sprdferabliy EJtiges,iMmSan arch4+likd reigsein Fig. 46, a stationary
portion 174a fixed or secured to the housing 101, a pendant portion
174b hangi ng 1@hef homstilng i0at iienalysop riovaniet’4d tha at iskttiong perctdiay 174c
inclined upward fromthe pendant portion 174b to the above- ~ descri bed
tilting surfiek&olt? xecmidring meremf el pewiphethl surfgoewel dlfe om t he
top end of the tilting portion 174c. The tilting portion 174c is
formed i n #hAfmdl lshagdearfd rsits beawidig ds’ it pad Hdfe serprich hesspdraatl T6h
with the arch-like first bearing 171. A

_ shaft-aﬁtacnﬁqﬁjw@etddcﬂﬁq@rﬁpmrﬁgsp%me fhafdd 111. Fhens@saék tilting
surface 172. of the hausing 101 and the top end of the tilting portion
174c of th@a3dN%sdriidhg s1 Pretryrakly Sappsmiodh ahelasdic ratezdplpd 74,

st tached U000 S8SENS oo o™ Y NS ILAGL L e L et on
i illustrated in Fig. 46, a stationary portion 174a fixed or
- secured to the housing 101, a pendant portion 174b hanging
10 from the stationary portion 174a, -a tilting portion 174c
inclined upward from the pendant portion 174b fo the above-
described tilting surface 172, and a free end 174d inclined 
downward from the top end of the tilting portion 174c. The
tilting portion 174c is formed in a planar shape and
15 receives the shaft 111 in cooperation with the arch-like
first bearing 171.
A shaft-attaching/detaching opening 175 is formed
between the tilting surface 172 of the housing 101 and the
top end of the tilting portion 174c of the leaf spring 174
20 thtbugh which the shaft 111 can be attached.to_or detached
from the housing 101 in the axial direction. The relative
spacing of the tilting surface 172 and the first bearing 171
to the tilting portion 174c becomes narrower toward the

shaft-attaching/detaching opening 175, i.e., toward the

25 terminals 152.




to the tiltin ortion 174c becones narrower toward the

shaTt-attact‘W&Q /¥87%chi ng opening 175, i.e., toward the 25 p@rmsgg@h@-,wz
WO 00/ 39779 _ PCT/ US99/ 31097 .
- 53 - The shaft 111 is provided with a cam (projection) 176.
That is, the shaft 111 has a.surface 11la and the cam 176 provi ded on
part of the surface 11lla. The_cg 176 is |located on the surface
111a of the shaft 5 111 at the position at which the leaf spring 174
elastically slides over the cam 176 while the |id 110 pivots fromthe
opened (rising) state to the closed (| ) state. That is, when t he
lid 110 i s openedthe hehakin Vbl iss p@UDYi/@gdﬂa%h a calshbmonﬁcmgnmmfi When
the lid 110 is closed, the cam 176 10 is positioned as shown in FI% 47A.
Wil e the |iBhatois, thpjebest Lk haafasphrhgce7dlia andstheacep di §p| aced
as illustrated in Fig. 47C  to slide over the cam 176.

il lustrated Pﬁ°¢%§ed46% PérEhafttﬁﬁlﬁuﬁgéFﬁg 418am menber 176x nay be

P ovided n & T dnate s, %V“ BeaEed prins 3%41’["‘91%%{1% Og%ﬁ?n@haﬁh

107x, A

173§,d02 ”Eﬁﬁt?{)n@f‘?npa%ﬁﬁf‘a? “uhign“Bhé, 1éat ?Eflﬁgzﬁ(?ﬁneﬁ%?é'ﬁ% P!
. 173 F ) 111 0

oo Can ApiddS Shef BRe, £an20Tsrunifl; hs! 1857130 plpdks FeR Bhe s

Wile Fio. 4ga shaue. ag;ali eLOZLLYE, the Bhsgsaere&y%gshsta@aft H%*E and

bearing unit
when the 1lid 110 is opened, the cam 76 is positioned as

shown in Fig. 47B. When the lid 110 is closed, the cam 176
10 is positioned as shown in Fig. 47A. While the lid 110
pivots, the leaf spring 174 is elastically displaced as
illustrated in Fig. 47C, to slide over the cam 176.
As illustrated in Fig. 46A, a shaft 111x having a cam
member 176x may be provided on the main unit 101x, while a
15 bearing unit 107x may be provided in a groove 108x on the
movable unit 110x. The bearing unit 107x, comprised of a
first bearing unit 171x and a second bearing unit 173x,
functions in a similar manner as the first bearing 171 and
second bearing 173 of Figs. 45 and 46, while the shaft 111x
20 also performs an analogous function as the shaft 111 of
Figs. 45 and 46. While Fig. 46a shows an alternative
placement of the shaft 11lx and bearing unit 107x with-
respect to the movable unit 110x and main unit 101x; it is
preferable to have the shaft on the movable unit as

25 described heretofore, and the bearing unit on the main unit



respect to the novable unit 110x and main unit 101x, it is preferable
to have thgogdaabsroon the novable unit as 25 descrlbed heretofore, and the

bearing unit on the main unit WO 00/ 39779 PCT/US99/31097

PCT/ US99/ 31097 - 54 - as also -
described heretofore, particularly since it is easier to manufacture
the shaft on the novable unit. The Iid or novable unit 110 can be-
attached to or det ached fron1the-h@&srng or main unit 101 by inserting
the 5 shaft 111 into the bearing 107 or releasing the shaft 111 from
the bearing 107 due to an elastic defornation of the | eaf spring 174,

35, Shoun | 8sFigso 428cLUpalONeLlordhE, | bilreicn 2ifycaibe gt gghed To or

detached fro ousin regardl ess o posifion of the cam

176. 1t 'SeQQY‘@i‘e{o x&Qnuf%@afae{Meeaﬁxfﬁooatéaéhmaeaﬁféaﬁnlﬁhe lid 110
when the |id is opened in a state in which the cam 176 faces

si deways, as smw 1lra R9.medble unit 110 A0V 4t dtdd &b by for
covering the termnals 152 i s provided, as shown in Figs. 48 and 49,

at the sidgetdSho@ppsomethe hbesshgférlddiwfurde 10T BiOinderenggotne
projection 179 is fornmed at the forward end of the covering portion

177. The estgmbt NPl pronest tiow BgOrisgeh@ager neidasing the esigafit nglporti on
178 disposed at the |ower front portion of t he housi ng 101 when the
lid 110 i sfdrosele Héating, 1@hedu@Oto caveslagt porde Dorrddt7iémrof the ecessed
shape 180 at the inner side facing the housing 101. Meanwhile, the
front portlemf spring 174, as shown in Figs. 47A through 47C. The 1lid
110 can be attached to or detached from the housing 101
regardless of the position of the cam 176. It is however
10 relatively easy to attach or detach the lid 110 when the lid
110 is opened in a state in which the cam 176 faces
sideways, as shown in Fig. 47B.
A covering portion 177 for covering the terminals 152
is provided, as shown in Figs. 48 and 49, at the side
15 opposite to the shaft 111 of the 1lid 110. An engaging
proﬁectioh 179 is formed at the forward end of the covering
portion 177. The -engaging projection 179 is engaged with an
.engaging portioh'178 disposed at the lower front portion of
the hbusing 101 when the 1lid 110 is closed. That is, the
20 'covering portion 177 forms a recessed shape 180 at the inner
side fécing the housing 101. Meanwhile, the front pprtion
of the'housing 101 forms a projection shape 181. When the
lid 110 is to be opened or has just closed, as shown in Fig.
49, the engaging projection 179 is engaged with the engaging

25 portion 178 at the front side of the housing 101. When the




of the housing 101 forns a projection shape 181. Wen the lid 110 is
to be openedvOposMz9 j ust cl osed, as shown in Fig. 49, t hecRbSRS e
projection 179 is engaged with the engaging 25 portion 178 at the front ..
side of the housing 101. Wen the WO 00/ 39779

PCT/ US99/ 31097 - 55 - engagi ng
projection 179 is engaged or engaging with_the - engagi ng portion 178,
the lid 110 is forced to advance t GWErds t he front side of the housing
101, and si mul taneously, the lid 110 is displaced in such a nmanner 5
that the shaft 111 pushes itself into the space between the first
bearing 171 emgadgiwg Sspeofelcbiarni by91Y8 aggagstt an engaghhgswithf ahee of the
| eaf spring 174. Wth this configuration, since the shaft 111 is
fixed bsngagssy nporticmal 78t the lidsilBeasi igrtdd wot hdvheckeeaf 10
spring 174 (the second bearing 173), the shaft- at t achi ng/ det achi ng
openi ng 175 whwierds duket bromt ebidei ef the Heusingt L6h, oindhe | eaf spring
174 when attaching or detaching the shaft 111. That is, while

attachi ng orsimultapeaeslvng the 3hdf1191is dheplagpdspni AYych7a memedetarily
15 stretches, thereby fixing or releasing the shaft 111.
Conseque#tlth@hé%h%ns@%éﬁsgl%epﬂéheé i§358pH| iBBot bhenapace beryeenothe t he
housi ng 101, _t he openi hg 175 between the first b ring 171 and the
second beari%briﬁ§b%?6hg% b{liaed the §ﬁﬁ?Pdl?§a5@BQni?3aﬂ Brasti @™ orce of

the | eaf spri 174 so 20 as_to release the ft 111 fromthe bearing
107, therebyePQStl%a§?¥9ed%€aEh?nge?gesPFanilgggron1the housi ng 101.

With this configuration, since the shaft 111 is fixed
by pressing it against the first bearing 171 with the leaf
10 spring 174 (the second bearing 173), the shaft- |
attaching/detaching opening 175 widens due to an elastic
deformation of the leaf spring 174 when attaching or
detaching the shaft 111. That is, while attaching or
detaching the shaft 111, the leaf spring 174 momentarily
15 stretches, thereby fixing or releasing the shaft 111.
Consequently, when.an excessive force is.applied to the
1id 110 or the housing 101, the opening 175 between the
first bearing 171 and the second bearing 173 widens by the
shaft 11l against an elastic force of the leaf spring 174 so
20 as to release the shaft 111 from the bearing 107, thereby
easily detaching the lid 110 from the housing 101.
Even when the lid 110 is opened with an excessive force
or is stepped on in the direction in which the 1lid 110 is
opened, the lid 110 is released from the housing 101,

25 thereby preventing both the 1lid 110 and the housing 101 from



Even when the lid 110 is opened wth an excessive force or is stepped
on in the q&ég&%bﬂp in which the lid 110 is opened, the |lid 110 is
rel eased fromthe 'housing 101, 25 thereby preventing both P&IYUSPYINID and
t he housing 101 from WO 00/ 39779 N
PCT/ US99/ 31097 , - 56 - bei ng
destroyed. The cam 176 is formed on the peripheral surface of the-
shaft 111. Thus, when the lid or novabte5@n+t 110 is opened, a
pushing-up force is exerted, causing the elastic 5 di spl acenent of the
| eaf spring 174 downward. Conversely, when the |lid 110 is closed, a

pul I i ng- down, .f | ted. . That is, a flipping feeling can be
provi ded. %%ln%r%%St?ﬁgégécessed shape 180 of the covering portion 177 of

the 1id 110 sigas QYR 15Be 58 GLeRERONSPABSOLET AL hhe 1 8-RAUGENG,LOL,

i.e., the engaging projéection es ove engaging portion 178

while the IsgafeeSRAING Tfds, whelPERA Alid brsh{o%m%suéag}umowl%n the |id

110 is full closed, a clicking feeling I's provi and a pressing

y
force ;ﬂrpgn%er bepudhitnReuy okt aeaienel-tlele hawsiing Ik e1b3tic  The

bearing su ce 176 may be formed at the side opposite to the |eaf
spring 4744diRpnelkemenitNeE the 1183ff springpnizag dbihwaeid\es canve daeani,ng, the

shaft 111 is not required to be conpletely held. Accordingly, the
structure when @het N@dbean ng canske,sianplillied-dewt Fpace IaViexertad.be
20 achi eved. The structure of a nold for manufacturing the '
- That is, a flipping feeling can be provided.
‘The recessed'éhape 180 of the covering portion 177 of
" the 1id 110 slides over the projection shape 181 of the

10 housing 101, i.e., the engaging projection 179 slides over
the éngaging'portion 178 while the leaf spring 174
momentérily stretches. Thus,:when the 1id 110 is fully
closed, a clicking feeling is provided, and a pressing force_
is exerted on the lid 110 against the housing 101.

15 The bearing surface 176 may be formed at the side
opposite to the leaf spring 174, namely, since the leaf
spring 174 serves as a bearing, the shaft 111 is not
requiféd to be completely held. Accordingly, the structure
of the bearing'can be simplified, and space saving can be

20 achieved. The structure of a mold for manufacturing the
bearing can also be simplified.

The present invention is not restricted to the
foregoing embodiment, and may be used for an Operator cover,

which is normally used for covering the operators of an

25 apparatus. Alternatively, the present invention may be used




bearing can also be sinplified. The present invention is not
restricted tWO©0N9779 foregoi ng enbodi nent, and nay be used pEFuSHH31097
oper at or cover, which is normally used for covering the operators of -.
an 25 apparatus. Alternatively, the present invention nmay be used

WO 00/ 39779 ' PCT/ US99/ 31097

- 57 - for a protective |id for protegting a display unit, 'such as

a liquid crystal display or a display - window Simlarly, t he .hi nge
structure of the present invention rmay be used on ot her el ectronic or
non-el ectroni c devices, so long as the 5 hinge structure is situated

bet ween a nofiabl 8 puotesidve lid fex progiecting a display unigeersUdivoras he
foregoi ng description, according to t he present invention, a sinple
and conpact Bi Agausdr gsystal displaypodyiddEdSPlRgr sipdethi edify

saving. Additjonally, 10 a novable portion can be easily attached to and
det ached the, BinBke SkEMGtRKS Off TR BFESERtACETERtIGN May, ¢ Usesh on

excessive force is plied.to the novabl ortion aqr the main unit,
they can be BFE@EnF chFBHFEePﬁQQﬁQﬂﬁiif ponte devices, so long as the
5 hinge structure is situated between a movable unit and a
main unit. |
As is seen from the foregoinq description, according to
the present invention, a simple and compact hinge structure
is provided, thereby achieving space saving. Additionally,
10 a movable portion can be easily attached to and detached
from the main unit of a device. . Accordingly, even if an -

excessive force is applied to the movable portion or the

main unit, they can be prevented from being destroyed.



- 42 - WHAT IS CLAIMED | S: 1. A hinge structure for pivotally and
det achablwofbxs#9 a novable unit to a main unit, said hinge structure
conpri si ng: a novable unit and a main unit; as &Fﬁ”ﬁ%@“ﬂb a
peri pheral surface and provi ded on one of either said movable unit or $aid
main unit; said peripheral surface having a first portion and a second
portion; and a bearing unit provided on the one of said novable unit
and said main unit that i.s not provi de@8wi~th said shaft, said bearing unit
i ncl udi ng an openi ng for elastlcally attachi ng or detachlng said shaft in
an axial direction. 2. A hinge struct uremﬁmmmmuw llﬂl m 1,
“wherein SﬁﬁﬂTb $Téﬂﬂ1 htisonprises a first bear sald
first portion of sai perlpheral surface of said 4haft “arfd & sécond
bearing for receiving said second portion of said peripheral surface of
said shaft. 3. A hinge structure in accordance with claim 2,

wherein a spage bqg\/}ﬁ &Jdﬂaﬁgpem néﬂg,da&dllsyaﬁmeﬁ%g ry ng becorres

narr ower as It is C|OS t.o sal estructureln
accor dance; ¥ 44 &I@a%&evﬁﬁielﬁbs&ur@aiﬁ rehiPeasi g hondOr SR dgupart of

said main unit’ _ hi nge structure in accordance with claim 2,
mherelnsi%ﬁgjigﬁﬁgbearlng slldably receives said shaft. :
"AMENDED SHE

a shaft hav1ng a peripheral surface and provided on one
-of elther said movable unit or said main unit; and
a bearlng unit provided on the one of said movable unit 5
and said main unit that is not'provided'with said shaft, |
said bearing unit including an opening for elastigglly

attaching or detaching said shaft_in_gn'axial direction.

2. A hingé structure according to claim 1, wherein
said bearing unit comprises a first bearing for receiving a -
first portion of said peripheral surface of said~$haft and a
second bearing for receiving a second portion of said

peripheral surface of said shaft. -

3. A hinge structure in accordance with claim 2, -
wherein a space between said first bearing and said second BT

bearing becomes narrower as it is closer to said opening,

and at least one of said first bearing and said second o

bearing is elastic.

4. A hinge structure- in accordance with claim 2,

heet Has Been Replaced

HlI\I\\|I||\H“|\IHII| e



- 42/1 -
said first

6.

PCT/ US99/ 31097

formed as part of said nmain
accordance with claim 2,

shaft.

A hinge structure in accordance with claim5, wherein
paoned39g79 s forned in an arch-1ike

WO 00/ 3977 @ cruseoszieer

59 wherein said first bearing Is

unit. 5. A_hinge structure in

wherein sai d sécohd beay Iing is

erein said second
secured to said main unit and a
to said stationary portion, said receiving

novabl e unit with the main unit.

5.

wherein

6.

wherein

7.

"wherein

8.

wherein

9.
wherein
secured
to said
movable

movable

10.

wherein

A hinge structure in accordance with claim 2,

said first bearing slidably receives said shaft.

A hinge structure in accordance with claim 5,

said first bearing is formed in an arch-like shape.

A hinge structure in accordance with claim 2,

said second bearing is formed of an elastic member.

A hinge structure in accordance with claim 7,

said second bearing is provided on said main unit.

A hinge structure in accordance with claim 8,
said second bearing comprises a stationary portion
to said main unit and a receiving portion connected
Stationary portion, said receiving portion being
in responge tb the attachment or detachment of the

unit with the main unit.

A hinge structure in accordance with claim 9,

said second bearing is a leaf spring.

A hinge structure in accordance

wherein said first bearing slidabl'y recerves said

6. A hinge structure in acgqQrdance ' erein
said first bearing is formed:.i.n an arch-l gﬁe"shapJ“'ﬂ”,M,ilmﬂml#’mnge
structure in accordance with:claim 2, '
formed of an el astic nenber. - 8.
Wi th clai m%he i eddy & Or $2 0008 DERT 1 H0f b S 0 ASSr ©No S5 81 ABIMALHNI T .
9. A hinge structure in accordance with cl aim 8,
beari ng compidixes a stationary portion
recei ving portion connected
portion being novable in response to the attachnment or detachnent of the



10. A hinge structure in accordance with claim9, wherein said second

bearing is vigh@srrepri ng. WO 00/ 39779

PCT/ US99/ 31097 -60 - PET/USOB0% e
structure in accordance with claim?2, wherein said shaft conprises a cam
provi ded on said peripheral surface. 12__A hinge struettre-in

accordance with claim1ll, wherein said camis |qc; b ond .
portion of said peripheral surface of -s&0d-shaf ﬂm[liﬂuﬂjlﬁmmjnmEl nge -
structure in accordance with claim1l, wherein s@acdy d on said
peri pheral surface of said shaft at a position_at which said cam slides
over said seco bearing while said mvahle unit is piyoti.ng between a
rising state angqa I%i&d §Fh§§?ug%ure lnlfpcﬂr%Fﬁ§§ ?ﬁF C &Fgm- raccor dance
with clai mg, ev!q‘er 'iQ:i Ss"’Hadfﬂmé’%xeiéggt ccoﬁpg%';og;i ec;}gasqéiincg portion to
be engaged\Mﬁﬁlsai mai n unit en sald novabl'e unit  is in~a.lying state,

sai d engamﬁg%ﬂﬁﬁﬁgéy1%yyfgkégnﬁigured to displace said novable unit in a

direction in sai space between said first bearing and said second
bearing w dens while said engaging portion is engaged or is being engaged
with the main unit.
~12. A hinge structure in accordance with claim 11,
wherein said cam is located on said second portion of said

- peripheral surface of said shaft.

'13. A hinge structure in accordance with claim 11,
wherein said cam is located on said peripheral surface of
said shaft at a position at which -said cam slides over said
second bearing while said movable unit is pivoting between a

rising state and a lying state.

'14. A hinge structure in accordance with claim 3,
wherein said movable unit comprises an engaging portion to
be engaged with said main unit when said movable unit is in
a lying state, said engaging portion being configu;ed to
displace said movable unit in a direction in which said
spacé between said first bearing and said second bearing
widens while said engaging portion is engaged or is_being

engaged with the main unit.

15. A hinge structure in accordance with claim 7,



15. A hinge structure in accordance wth-claim+— © WD 00/ 39779
PCT/ US99/ 31080 00/39779

wher ei seaésdaReni ng
wi dens due to an el astic defor w“ mcllﬁauﬂ Hlﬁstlc menber when attaching
or detaching said shaft. ectroni c device having a
main unit and a novable unit and a hinge structure for pivotally and
det achably fixing said novable unit to said main unit, said hinge
structure conprising: . shaft having~a peripheral surface and a cam

t hereon, and provided on one of either said novable unit or said main
unit, and a bearing unit provided on the one of said novable unit

and said n'ﬁ'vihélﬂéinté@idlépé‘@in roviees dhéhcsaad ebabtic deformatdoheati ng
unit including an opening for elastically attaching or detaching said

shaft in an saddleXisert imdmber when dftachpogtabl detheningnsaideghaéti.n
accordance with «claim 16, wherein said bearing unit conprises a first
bearing for receiving a first portion of said peripheral surface of said
shaft and a second bearing for receiving a second portion of said

peri pheral sur f adé .of AspPdtalrdfer electronic)geviggohmaatiing & aimoind tdande
In accordance with claim17, wherein said first bearing is forned as part
of said mid TAVALLRIMRIE dbdlya rRERIG St BRFEUERafPr BAYOSAL4Y and

detachably fixing said movable unit to said main unit, said
‘hinge structure comprising:

a shaft having a peripheral surface and a cam thereon,
and provided con one of either said movable unit or said main
unit, and

a bearing unit provided on the one of said movable unit
and said main unit that is not provided with said shaft,

said bearing unit including an opening for elastically

attaching or detaching said shaft in an axial direction.

17. A portable electronic device in accordance with
claim 16, wherein said bearing unit comprises a first
bearing for receiving a first portion of said peripheral
surface of said shaft and a second bearing for receiving a

second portion of said peripheral surface of said shaft.

18. A portable electronic device in accordance with
claim 17, wherein said first bearing is formed as part of
said main unit and slidably receives said shaft, and said

second bearing is formed of an elastic member.



second bearing is forned of an el astic nenber. WO 00/ 39779

PCT/ US99/ 33/8%b/3977 19. A portable electronic device in accordance
with claim18, erein said first bearing slidably recei vdCUFYB @ﬂaft
and said second bearing conprises a stationary portion secured to said"

main unit and a receiving portion connected tgsZELg—i%EELQDQLM—DQrtiOn’
said receiving portion being novable in respo € attachnent or :
‘detachnent of the nmovable unit with thé2vei n un mﬂ‘portable
el ectronic device in accordance with claim 19, m m“l“m“m is | ocated
on said peripheral surface of said shaft at a p montat“wﬁlch said cam

slides over said second bearing while said novable unit is pivoting
between a rising state and a cl osing state.

19. A portable electronic device in accordance with
claim 18, wherein said first bearing slidably receives said
shaft, and said secend bearing comprises a stationary
portion secured to said main unit and a receiving portion
conﬂected to said stationary portion, said receiving portion
-being movable in reeponse to the attachment or detachment of

the movapble unit with the main unit.

. 20. A poftable electronic device in accordance with
claim 19, wherein said cam is located on said periphe:al
surface of said shaft at a position at which said cam slides
over said second bearing while said movable unit ie pivoting

between a rising state and a closing state.




