Qur ref. No. PA0O50 DESCRI PTI ON PORTABLE ELECTRONI C DEVI CE AND ENTERTAI NVENT
SYSTEM.5 Technical Field This invention relates to a portable electronic
devi ce used as an auxiliary storage device such as a mam)bé cpﬁd@@erted
into the master unit of information equipnent, as well as “ent: i nment
system such as a video gane station hayipg.a function for storing gane data
or the like in an auxiliary storage device. 10 Background Art A portable

el ectronic device or slave servi ng RESGRIBIIONi ary storage device such as a
conventional nenory card used upon being inserted into the master of

i nformation equi pnent such as a video gane machine is equi pped with an
interface 15 for making a connection to the console (master) of the

i nformation eunQR@ﬁB%gLﬁcﬁB@MGIQEVKE ANDYENEERTARNNMENTSYSTEMi ng dat a.
Fig. 26(a) illustrates an exanple of the arrangenent of the principal
conponents of a nmenory card, which is an exanple of such a portable

el ectronic dervi ce according to the prior art. A nenory card according to
the pri or9 ar tTephical Kield control neans 11 for controll ng the operation of

t he nenory card, % cqonnector 12 for making a connection to a term nal
provided in a sl ot h§inYeatioe rlatesgA aéﬁﬂﬁ?!ﬁél%@“@ﬁc davice|usedbas aarpixidiaryon- vol ati | e
menory 16 for _storing data. The connector 12 and the non-volatile nmenory 16
are connect edOfgeIRECE 3ot 28 o MempsY card instried intorthe slasterenisof informsatioonst i t ut ed

by a m croconputer, b of exanmple. 2 5 A flash nmenory such as an
EEPROM f or g&ﬁ?ﬂf}?’g’ alsIy Vggi%é’ﬁ cgteriagmeRbiysies) Weh pea widegameBationthaviagar e al so
I NSt ances \/m?re.t hf ipt.erface for thg%connectipn to the information

equi prent  or "YIREOT {Of S00A8 BaE data of the ke Mt apaliagy steraes devisfeans f or - 2-
i nterpr eltd ng protocols. '

Background Art

A portable electronic device or slave serving as an auxiliary storage device
such as a conventional memory card used upon being inserted into the master of
information equipment such as a video game machine is equipped with an intetface

15  for making a connection to the console (master) of the information equipment and a
non-volatile storage element for storing data.

Fig. 26(a) illustrates an example of the arrangement of the principal
components of a memory card, which is an example of such a portable electronic
device according to the prior art. A memory card according to the prior art has

20  control means 11 for controlling the operation of the memory card, a connector 12
for making a connection to a terminal provided in a slot of information equipment or
the like, and a non-volatile memory 16 for storing data. The connector 12 and the
non-volatile memory 16 are connected to the control means 11.

The control means 11 is constituted by a microcomputer, by way of example.

25 A flash memory such as an EEPROM, for example, is used as the non-volatile
memory 16, There are also instances where the interface for the connection to the

information equipment or the like employs a microcomputer as control means for



Fig. 26(b) illustrates the itens controlled by the control neans 11 of the
conyentional nenory card 10. As illustrated, the nenory card nerely has a
consol e connection interface for 5 connection to the cor&solfe ohﬁé e
i nformation equi pment or the like, and a menory interface "PortNg and
output of data to and fromthe non-vol atjle nenory. Further, the
conventional video gane station such as a TV gane station for hone use has
a function fdntespregimgmgolgests data and the like in an auxiliary storage

devi ce. The above-nentioned video card is used also as an auxiliary storage
device 10 of sudiig 26(h)déustrgesthedteasicontrolled hy tiR7contrbliaéanatieéof e exanpl e of
a conventional video gane station that uses a menory card as an auxiliary
st orage devi c8nventipral mempsyic#rddll vi deo game station 1 has a console 2
accommodated within a substantially quadrangul ar case and is constituted by
a central |y provi dedllutglednibe memegy card megely haswhionbolé somectitineinterfacelfbr

optical disk serving as a recordi ng medi umon which the application program
of a vided g&RBASSHAN todheconselsof the, infermatinstequipinentorahs like, pmbeteinory t he game
at will, a power-supply switch 5, a disk operating switch 6 manipul ated for
mount i ng t he 1Bpfacedpr gputiand gatputef datage and fomythe T@I-vdlstilasemoty.exanpl e. The
menory card 10 used as an auxiliary storage device is inserted into the 2 0
slots 7A, 7B so t Kyitherpfle couvgptionabyideo gamestatiopsuelxasasT¥ gamhp atativmfor been run
on the video,ganme station 1, are sent fromcontrol neans (CPU 19 and
witten to tﬁgmﬁé}?ﬁha\?&lf‘a\?‘itPEfﬂ‘éﬁ‘iﬁ’&g%e%Haaﬂﬂwd@ﬂﬁmawd}amﬁmﬁgbe adopt ed
in which a pldur.al I’*%t f control devices (controllers) (not shown) are
connect ed t o“tHiE™s ovexmentione yideq Garddhuger jalsg anammixiliary stprage deddes s t o
play co tit}ve %grx%s %ﬁ%i r%t one another at the 25 same time. Mre
speci fical | yOor BEPRSMFOLaMEStPLand a sl ave, as shown in Fig. 28, data from

the master i s analyzed. the side of the slave_ in response to a read-out
r equest - 3- frg ‘?ﬁgﬁ%ﬁast?sew ex?’WB%r‘)é&fP?‘é‘"nH?naéﬁ gp1ae sialoTtaghuses, t he

master as daj ﬂxef‘rf?ﬁ'y EJ}S iRy zu&riliary storage device. This conventional video game station
1 bas a console 2 accommodated within a substantially quadrangular case and is
constituted by a centrally provided disk mounting unit 3 in which is mounted an
15 optical disk serving as a recording medium on which the application program of a
video game has been recorded, a reset switch 4 for resetting the game at will, a
power-supply switch 5, a disk operating switch 6 manipulated for mounting the
optical disk, and two slots 7A and 7B, by way of example.
The memory card 10 used as an auxiliary storage device is inserted into the
20  slots 7A, 7B so that the results of a game, for example, that has been run on the
video game station 1, are sent from control means (CPU) 19 and written to the non-
volatile memory 16. An arrangement may also be adopted in which a plurality of
control devices (controllers) (not shown) are conneéted to the slots 7A, 7B, thereby
enabling a plurality of users to play competitive games against one another at the
25  same time.
More specifically, between a master and a slave, as shown in Fig, 28, data

from the master is analyzed on the side of the slave in response to a read-out request



and this data is treated as read-out data on the master side. Consideration
has, been given to providing a slave, which is connected utilizing the
menory-card slot of a video gane station or the like SeerQ ARo lgg 5
master, not only with the storage function of an auxiliary sfbrag 8evi ce
but also with a function for executing_pgograns such as games. Such a sl ave
can al so be used as a portable electronic device as is, and by nmaking it
easy to conmiiontthesnasternThe resultsafangpsinire sentwh themastengedad foaghel masadri ons can
be achieved. This in turn can stinul ate new demand. 10 The present
i nvention, wdndtindma isdreatedayreadebut daty petheahiastenside ci r cunst ances, has as
its object to provide a portable electronic device and an entertai nment
system wherein t kengideration kasdeegivemioproldding e slase, oeyictbs eomfectedi ng
connected to a master, can be used even as a stand-al one slave and that
readi |y conmyHlizing gy memorywerksiotiaf e videofgamg siafipmen the like serfngas thsur e of

I nvention_A portable el ectronic device according to the present invention

i s equi pped WASIELARt PRy sHthdhestprsee fmriionpiansoxiistisiaraga devise busalsr  havi ng a
program execut.ing. functjion, the portable el ectronic device conprising

progr am st or 3§ Wastoner exeewing nyograms siphasgamesn Sush a slevereaniadzo bsawed ol | i ng
execution of the r?gram and 2 0  storage neans for storing event
occurrence, \%%P%‘gﬂ’ SFleciipain devics as ifagndfycnaldreit eapyite commusicie a6 neans i s
transferred t&Fthe.rraster jn response to, a reg}gest fromthe master.

Further, a pSMELETWPRNLA Visls! rngeek apalicationt b achievede Thisds &n camyvention i s

equi pped Wtht‘a\;;l %nter ace . for making a connection to a master having a
program 2 5 SRR ECIEY nW‘af}iirction, the portable el ectronic device conprising

Cocuti oY of the TRORPSR TFEHeoHDE BreFPeRaH D MU IBRE ng an addr ess o
SRR L T R e S E
entertainment system, wherein the portable electronic device is capable of being
connected to a master, can be used even as a stand-alone slave and that readily
communicates with other items of equipment.
15  Disclosure of Invention
A portable electronic device according to the present invention is equipped
with an interface for making a connection to a master having a program executing
function, the portable electronic device comprising program storage means for
storing a program, control means for controlling execution of the program, and
20  storage means for storing event occurrence, wherein an event that has been stored in
the storage means is transferred to the master in response to a request from the
master.
Further, a portable electronic device according to the present invention is
equipped with an interface for making a connection to a master having a program
25  executing function, the portable electronic device comprising program storage means
for storing a program, control means for controlling execution of the program, and

conversion means for converting an address of the program, which has been stored



means . directly executes the program whose address has been converted by
t he, conversi on neans, stored in the program storage neans. Furthernore, a
portabl e electronic device according to the present inven io'}[lg 8rrpri ses
an i nformation processor capable of executing program data " ?‘%@ neans
for storing programdata that has been_dpwnl oaded, address conversion neans
for acquiring position information of the programdata in the storage neans
and, when t hén Begregramstaaage meess,beitnrespeceosbakcdntrohmedns, whdrein i doatiol
processor, for addressing the storage neans based upon pertinent access
i nf or mat i on, T53eY air¢chly-exdantes theyprograny, whose address lms baen domwveritetihytthe ng
operating information to the information processor, and output neans for
out put ti ng i FAELSIMBAensdstoredtin the prageam sfooagemteanm processor has produced
based upon at |east the operating information input via the
oper at i ng- i nf or nafRBhermeps @ pasahle clegtronitdaviceacennding tasths prasemdnveniidmg t o t he
present invention conprises a 15 master having a program executing
function 2nd CaMmBYises @n dfoimation pircessonerpable of exeeetingmrograiidaty, stotaganect i on t o
the master, wherejn the master has control neans for transferring
i nf or mati on HEEBHEAPIIAY Progeun data thabhastheen dovejoased,taddreseconiversion anedns or
reading in information fromthe slave, and the s|ave has program storage
means for st SAGUERS PR informatent thepregramyatzinthe Boragameansaodt i on of t he
program and 0 st or age ans for storing event occurrence, wherein an
event that h¥0eBHESITgs ?anﬁass'%ﬁeﬂ acqesied diomhihe formation presesses &1 to sai d

a request fromsaid master. An entertai nment system

master in response t /
according to at{l)cﬁgssmgég%ﬁ?r aERIPERES tERFIPRp PPRIBEN ACFRS IR, Rgetatitg-ogr am
crecut| i Ul PP SO S o S s Ty ™ "
and Tor 1 eadPRa ot Ead Stpliiee B SithtnGE Sakss 2nd fheic NEBHRBRROR ogr am
Z E( 22 3??0 ?g?ﬁﬂoﬁ%&%rrhga I'pgdr%ugéa&é%lisggup%n%{ Ra& e op%loartlitné grlforrrrn%?igrsl ir];p%{ via (t)}%t rolling
operating-information input means.
An entertainment system according to the present invention comprises a
15  master having a program executing function and a slave equipped with an interface
for making a connection to the master, wherein the master has control means for
transferring information accompanying execution of the program to the slave and for
reading in information from the slave, and the slave has program storage means for
storing a program, control means for controlling execution of the program, and
20  storage means for storing event occurrence, wherein an event that has been stored in
said storage means is transferred to said master in response to a request from said
master.
An entertainment system according to the present invention comprises a
master having a program executing function and a slave equipped with an interface
25  for making a connection to the master, wherein the master has control means for

transfetring information accompanying execution of the program to the slave and for

reading in information from the slave, and the slave has program storage means for



conversi on nmeans for converting an address of the program which has been
stored,i.n the program storage neans, with respect to the control neans,
wherein the control neans directly executes the program 0S agg ss has
been converted by the 5 conversi on- means, stored in the%fﬁgw& @or age
means. Thus, the present invention is sugh_that when an event occurs in an
internal device, the occurrence of the event is stored and then the event
occurrence i Sligaprograme dontrol nisensnis tartrollingrezeqmeios of the progianuadt from t he
master. As a result, the origin of an operation is not only the master but
can al so be @nversion mepnsifoviconverting an atldressef thpr mrograin, whickhhs ben sioa&y ef or e,
t he degree of freedom of slave operation is enhanced in relation to the
mast er. Furt Heghe prograprséeraga meansewith espechto thecantretmeas, whereintthe/controhout
rearranging progranms in nmenory. As a result, tine required for

r ear r angementm§ags direqyrexeqatesithe plograpy, achostt addresehdsiboen canventetlyy traki ng i t
possi bl e o execute processing at high speed. 15 Brief Description of

Dr awi ngs Bi g.SORVEr$on mspns, storeghin the| pregramisionagetmransippear ance of a vi deo gane
station serving asra ster in which a portable electronic device is used
as a slave accor diinySthe Brescahingentionris sush thah wher asevent oqevisrin Awinteral 0

Fig, 2 is a back vLew show n% t he appearance of slots in the video gane
station ser vi“f§cadneoseuerense of hepvens is sfored and thep thel evpetiospuseance/is vi ew showi ng
t he appearance of the . video game station serving as a master; Fig. 4is a
bl ock di agraﬁ?ﬁnmuﬂécﬁpgtt‘?ﬂ&r‘éas?ﬁgbﬁefﬁoéls"e%aqﬁﬁﬂ‘écsbgomﬁﬁlﬁ?ﬁ@n@ér&é‘ tof 2 5

t he principal ts of, the video ganme station serving as_a_naster;

Fig. 5is a &620%(?) Qﬁ?qﬁ IREfALPR 15 not gulyibe mayierdub fracalirbean intemabideriost of
o< a obf sp A PR Sl SR ihge i heghaise atBebm atsbvenpoaiein of | -
enhanced in relation to the master.
Further, the present invention can be executed directly without rearranging
programs in memory. As a result, time required for rearrangement is eliminated in

the present invention, thereby making it possible to execute processing at high speed.

15
Brief Description of Drawings
Fig. 1 is a plan view illustrating the appearance of a video game station
serving as a master in which a portable electronic device is used as a slave according
to an embodiment of the present invention;
20 Fig. 2 is a back view showing the appearance of slots in the video game

station serving as a master;
Fig. 3 is an external perspective view showing the appearance of the video
game station serving as a master;
Fig. 4 is a block diagram illustrating a specific example of the arrangement of
25  the principal components of the video game station serving as a master;

Fig. 5 is a plan view illustrating the appearance of an embodiment of portable

electronic device according to the present invention;



portabl e el ectronic device according to the present invention; Fig. 7 is a
per.spective view showi ng a cover nenber in the opened state in the

enbodi ment of the portable el ectronic device according tg.the Rpasant

i nvention; 5 Fig. 8 is a front view showi ng the appearance of an
enbodi ment of the portable el ectronic_dgvi.ce according to the present
invention; Fig. 9 is a block diagramshow ng an exanple of the arrangenent
of the principal Egnpisreperspeetivetwies sheiydng theappeafanchef tho embodimenrtiadct r oni ¢
devi ce according to the present invention; 10 Fig. 10 is a diagram
useful in deBertablsi dertrgnig dewice aecocdingriorthe presephinvemtiont on of t he embodi nent of
the portable electronic device according to the present invention;, Fig. 11
i s a di agram usefFig- 7 i adeesspectbiervieve shopdnsr ronsr membertin dhe apenedesiate in sl ave
which is an enbodi nent of the portable electronic device according to the
15  present thegnbadimsnt efiihe pertableotlesdonicaievich acoprdiegioghmpresanpinvestioser vi ng as
the master; Fig. 12 is a diagram showing the flow of program data

downl oaded from t Fg &ischdEony xiew showingshe apnsasnee qfiznsmbpgimeat ofi{e por t abl e

el ectronic device (slave); Fig. 13 is a flowhart show ng the downl oad
procedure of Pattagle electropicisleviea agcordingstodhe BIGSEIhBRFHIEanot her 1 ow of program

O e ) o U AR R it S SR A e
e P ol e s
master; 2 5 Fig. 17 is a block diagram schematically illustrating a
prot ocol rel Qithhpresst g\yﬁﬁjlﬂo-né)ccur rence factors; Fig. 18 is an exanple of the
I L;T’?;&@Of the S].l"ig.v foisa dia_gZa_m Esie%il in1 gesicﬁbi%ggtv;]lreeﬁesse S Lx?ica(%}contﬁrl]nectigh rmare of
of the embodiment of the portable electronic device according to the present
invention;
Fig. 11 is a diagram useful in describing cooperative operation between a
slave which is an embodiment of the portable electronic device according to the
15  present invention and the console of the video game station serving as the master;
Fig. 12 is a diagram showing the flow of program data downloaded from the
video game station console (master) to the portable electronic device (slave);
Fig. 13 is a flowchart showing the download procedure of Fig. 12;
Fig. 14 is a diagram showing another flow of program data downloaded from
20  the video game station console (master) to the portable electronic device (slave);
Fig. 15 is a flowchart showing the procedure of the download depicted in Fig,
14;
Fig. 16 is a block diagram schematically illustrating mode of communication
between a slave and a master;
25 Fig. 17 is a block diagram schematically illustrating a protocol relating to

event-occurrence factors;

Fig. 18 is an example of the firmware of the slave;



Fig. 20 is a flowhart illustrating a series of steps executed on the side
of a master; Fig. 21 is a flowhart illustrating a series of steps executed
on the side of a 5 sl ave according to the prior art; Fig. 22 i5s

fl'owchart illustrating a series of steps executed on the @‘Fd%‘b&’fl"%?g?mster
according to the prior art; Fig. 23 is_ ?Dl:_)_l ock diagram schematically
illustrating address conversion of a nenory; 10 Fig. 24 is a

di agram show ng aRigal $ éyanothefexmiple 6fl tBE Rifmwdre bf e sRfe;execution; Fig. 25 is
a flowhart illustrating a series of steps of address conversion; Fig. 26
i's a di agram showFipg20.s efienghat ibistrafiey Dsetids gbsigRlexutddhn the sideofal
conponents of a conventional nenory card; Fig. 27 is a diagram show ng an
exanpl e of amastdgo gane station using a 15 menory card as an auxiliary
storage device; and Fig. 28 is a block diagramfor describing node of
communi cat i on bet Wigel & sflowehast i stratingsd eriescistepdicrgputed onhke gidé afra art . Best
Mode for Carrying Qut the Invention 2 0 A preferred enbodi nent
accor di ng5t oshieaqeopetingto theprortartopn Wi | | now be described with reference to
the drawi ngs. A portable electronic device enbodying the present invention
can be used as a Hig'8? §s acflowchartyllusiretthg aseaios efseps eadcntedion thosideesfiasuch as a
vi deo gane station serving as the master. The portable el ectronic device
can al so be umetdr aasprding telthe priorarthand- hel d gane nmachine. 1t shoul d be noted
25 that the master is not limted to a video gane station and that the
portabl e el ect r onFig. 32t atdockedisgram selmaically illystrating eddness comustsioneefial y have a
menory card function. In the description that follows, the present

i nvention i sTYB®EY;i bed in regard to -8- a video gane station which is an
exanpl e of a master in which a portable electronic_device enbodying the
present 1%venti OnFygSZz}eﬁpq Q@g@mg wing pa ggay of memory blocks at time of executiofn;

Fig. 25 is a flowchart illustrating a series of steps of address conversion;
Fig. 26 is a diagram showing an example of the arrangement of the principal
components of a conventional memory card;
Fig. 27 is a diagram showing an example of a video game station using a
15 memory card as an auxiliary storage device; and
Fig. 28 is a block diagram for describing mode of communication between a

slave and a master according to the prior art.

Best Mode for Carrying Out the Invention

20 A preferred embodiment according to the present invention will now be
described with reference to the drawings. A portable electronic device embodying
the present invention can be used as a memory card employed in an entertainment
system such as a video game station serving as the master. The portable clectronic
device can also be used separately as a hand-held game machine. It should be noted

25  that the master is not limited to a video game station and that the portable electronic
device serving as the slave need not necessarily have a memory card function.

In the description that follows, the present invention is described in regard to



Fig. 1 shows the appearance of a video ganme station serving as the naster

I n which the el ectronic device enbodying the present invention is inserted.
The video 5 ganme station 1 is for reading out a gane progr t has
begn recorded on an optical disk or the Iike and for exec%ﬁrﬁgk?'ﬁgasﬂr ogram
in accordance with commands froma user gthe player of the ganme). Executing
the game prinmarily means causing the gane to proceed and controlling video
and audi o t hatvideorgamenstatipntwhdckcisah exdmplé of fimagiemin which a portable eléEéni¢i deo
gane station 1 has a console 2 accommodated within a substantially

quadr angul ar de¥ise caheidying thepsesentiinesdtioy is@mployed as 4 ylaye ovi ded di sk nount i ng
unit 3 in which is_rnounted an optical disk such as a CD-ROM serving as a
recordi ng nedi um g 1shpys theragpeatangp pf & vided gamestatipnaservidg @& the mestergame or
the like, a reset switch 4 for resetting the gane at will, a power-supply
switch 5, a dyugh ths electspuic deviererahoidying tae presenpinventiod if inserteduhe migee he
optical disk, and two_slots 7A and 7B, by way of exanple. It should be
noted that t H8MeSEHPRl AYoREIHing b ganpprogranythat-has hessl reesadédorn gar ogr am i s
not limted to .an optical disk. Further, an arrangement nay be adopted in
whi ch the ap&PP‘c',"’gldfs QF Hiedike and for exeqvbing the resiam inanepdancsavitiospmmands. 2 0
Two controllers 20 c? be connected to the slots 7A, 7B so that two users
can play co e ‘38 ergyt thegame) Exeeyting the same primetily;meanp gausing
above-nentioned nenory card or the portable el ectronic device enbodying the
present invef e‘l%ﬁ’f‘ectﬁrﬂ’}l%gc WPH&%PEHS‘C‘P aad aydiny thatzcenfopm to theceptentafy. 1
exenplifies structure provided with the slots 7A, 7B of two systens, the
nunmber theregtfegaglenot limted to two. 25 The controller 20 has

first ang,second ntrol portions, 21, 22 ags_well as, a_left button 23L, a
ri ght buf? on 23R, ﬁ.geytdﬁ?g ﬁftf‘tb‘ﬁ‘12‘%“%“%??%%?@8{“%?%“@5!3The control | er

furth h i 1. 32, f t.rol., d
or ' ael ect of ket QlabiaARRar e i 5 2PNt £ Rl oEEB i “cont r o
portions 31, Béantﬁgﬁi?eg‘l V\?lﬁ{:lﬁ?é r{ﬁ)oq{n{édoarr]x opfted] Hsk L als%yéﬂ-%dl\l;l‘%er%]enlgeagtaed

operating no
recording medium for supplying an application program of a video game or the like,

a reset switch 4 for resetting the game at will, a power-supply switch 5, a disk

15  operating switch 6 manipulated for mounting the optical disk, and two slots 7A and
7B, by way of example.

It should be noted that the recording medium for supplying the application
program is not limited to an optical disk. Further, an arrangement may be adopted in
which the application program is supplied via a communications line.

20 Two controliers 20 can be connected to the slots 7A, 7B so that two users can
play competitive games or the like against each other. The above-mentioned
memory card or the portable electronic device embodying the present invention can
be inserted into the slots 7A, 7B. Though Fig. 1 exemplifies a structure provided
with the slots 7A, 7B of two systems, the number thereof is not limited to two.

25 The controller 20 has first and second control portions 21, 22 as well as a left
button 23L, a right button 23R, a start button 24 and a select button 25. The

controller further has control portions 31, 32 capable of analog control, a mode



the controller 20 is a vibration inparting mechanism which is not shown.
Fig. 2 shows the appearance of the slots 7A, 7B provided in the front side
of 5 the console 2 of video ganme station 1. According tg,thig,gxgdi ment,
the slots 7A, 7B are each fornmed to have two | evels. The upper l'evels of
the respective slots are provided wthongnpry card insertion portions 8A,
8B for inserting the above-nentioned nenory card 10 or a portable

el ectroni ¢ detleetionispitch3a ferr selesting the operatimgimodecofithaeontro bnastiens¥l, 32
respective 10 slots are provided with controller connecting portions

(j acks) 9A, 9adpdisplaypastion Hgondispiaying theselected nparating(masien Pravided withinf t he
controller 20. Structurally, the insertion hole (ms‘plo_t) of each of the
menory card itheseanirpBer 2908 e iviwatiogAmpa@ging serbaninay vihichtia et shownpansver sel y

el ongat ed rectangul ar shape, and the corners at both_ends on the | ower side
thereof are nade HigiREPWS themppeseance philie slotss/A, TBiproydded is tgsfren sidaef upper
side so that a nenory card will not be inserted in the wong direction. The
nmenory cafd ith\"s@rnﬁ?l%éoﬁlﬂdp?gﬁ@egﬁ&w%h are provided with shutters which
protect the connection,term nals (ﬁl;]ovi ded within the nenory card insertion

portions for the P\$FYEEg tethisembodimeny, e slofsclA, (/Bcase each dpracdito have two

Structurally tpe controller connecting portions 9A, 9B, on the other hand,
2 0 each haSelsaThenepsrdevsts of dheresstectiva slotp arpdravidegd veithongmewsarkct angul ar

shape, and the cporners at b ends_ on.the | ower, side thereaf are nade
rounder t han HSEEIOBFCHNE tsét g%g?rﬂn% th$:209ye- MpgHeRedIneRory (A8 10%Y 3t he

GRS R EIRE RS B AR oK Y
2, ve |5l BB b TR BPBER e TASD InTIRRG cfays "2, 2,
the P Labl e LG i HSH LR RARDA R Jathher) epbocying the present
Por a0 S0 o ! Sl kT e KSR SR, I P ¢
portions 8A, 8B is formed to have a transversely elongated rectangular shape, and
the corners at both ends on the lower side thereof are made rounder than the corners
15  at both ends on the upper side so that a memory card will not be inserted in the
wrong direction. The memory card insertion portions 8A, 8B are provided with
shutters which protect the connection terminals provided within the memory card
insertion portions for the purpose of obtaining an electrical connection.
Structurally, the controller connecting portions 9A, 9B, on the other hand,
20  eachhave an inscrtio'n hole of a transversely elongated rectangular shape, and the
corners at both ends on the lower side thereof are made rounder than the corners at
both ends on the upper side, whereby the connection terminal 26 of the controller 20
will not be connected in the wrong direction. The memory card insertion portions
8A, 8B are structured to have insertion holes of different shapes in such a manner
25  that a memory card will not be inserted by mistake.
Fig. 3 shows a state in which the portable electronic device 100 (described

later) embodying the present invention has been inserted into the memory card



of the principal conponents of the above-described video gane station 1.
The video gane station 1 has a control system 50 conprising a central 5
processing unit (CPU) 51 and its peripherals; a graphics %X

corrprl sing a graphic processing unit (GPU) 62 etc., for drawi ng graph| Cs
in a frame buffer 63; a sound system [Ojgopprising a sound processing unit
(SPU) 71, etc., for generating nusic ané sound effects, etc.; an

opt i cal - di skinsentionpbition 800fslot Tdainttheofrditsile af thopideo gamdisskionh. whi ch an
application program has been recorded; a communications 10 controller 90
for controlling iFigu# 1mul0dudlpg\tanrﬁmﬂa1gaschm@ndlyf anovratniple aftimosiscutieyr d 10,
which stores signals and gane settings fromthe controller 20 to which
commands f r opf tha@rineipal campohentaief thoaboyerdestibed widew gangritationdvi ce 100,
described later; and a bus denoted BUS to which each of the foregoing
conponents is conRbe video gﬂTh%Stémiir ks appotrelsygemifsomprisiqpecaral o
peripherals controller 52 for perform ng control such as interrupt
control ahd Pmeessing usit (GFH3SL andampﬁjlpb%fébs%gl@m systearfik eomprigingdi n menory
53 conprising a randonaccess nenory ; .and a read-only nmemory (ROM
storing a pr SHPRINPSRRSEsiRgGuNi! @f‘l‘)&@l@é 8}5 F%Z(‘P&l@aﬁk}“é%’érhff%b"é@hﬁ%@i s the
mai n menory 53, graphic system 60 and sound system 70. The main nmenory
ment i oned hePRINESYEE® T0SOMPHERS A yound RAPGCESINENHYSERY 7bete-tar gengratingy ecut ed.
The CPU 51, which perforns overall control of the video 1g'l(lgms statlon 1 by

execut i ng th@“é‘ﬁéfléﬁ‘?‘ﬁ’& edi5eIp .t 1 ARPtinalediskecontralies 80 dor Gontrpilingan pptical
constituted 3}/ RI SC- CPU, %ﬁﬂg of ex |1 e. \Wen power is

i nt roduced t }FHPE" Pﬁlé‘ﬁ’é‘ogf"é’cgir s"“‘?ﬁé“@ﬁ%ﬁ@l”&i‘m"ﬁfél?"% control
system 50 runs t ratin stem stored the 54, whereby, t he CPU
21 cont 1 s Fire ol Jhfor Eonufling Pes 2 otost ety padiom mEmom Elther . when
e e e B SB PABY  1
et o P BhnasHhn HRSReRP LY, Sc bRl ek TN TR

execute an app |ca ion progra
and a bus denoted BUS to which each of the foregoing components is connected.

The control system 50 has the CPU 51, a peripherals controller 52 for
15  performing control such as interrupt control and control of direct memory access
(DMA) transfer, a main memory 53 comprising a random-access memory (RAM);
and a read-only memory (ROM) 54 storing a program such as a so-called operating
system that controls the main memory 53, graphic system 60 and sound system 70.
The main memory mentioned here refers to a memory in which programs can be
20  executed.
The CPU 51, which performs overall control of the video game station 1 by
executing the operating system that has been stored in the ROM 54, is constituted by
a 32-bit RISC-CPU, by way of example.
When power is introduced to this video game station 1, the CPU 51 of the
25  control system 50 runs the operating system stored in the ROM 54, whereby the
CPU 51 controls the graphics system 60 and sound system 70, etc. Further, when

the operating system is run, the CPU 51 performs initialization of the overall video



been recorded on an optical disk. In response to execution of a program
such as .-a gane, the CPU 51 controls the graphics system 60 and sound system
70, etc., in b5 conformty with inputs fromthe controllg)r 2t0 },h@{oeby
control ling the display of images and the generation of sOUHE: BPFE%s and
musi c. The graphics system 60 has a geomgtry transfer engine (GITE) 61 for
executing coordinate transformation and the |like, the GPU 62 for draw ng
graphi cs in cB2Ew%rstailend, sichias aenification oftire oplerhticonthérbef, &5 théd controlsrthgre buf f er
63 for storing 10 = an inmage drawn by the GPU 62, and an image decoder 64
for decodi ng IPHsYedizkgontreRert80Ha sxdsatsrancpplivation pobgemnrisueh ana gambthatins

ort hogonal transformation such as a discrete cosine transformation. The GIE
61, whi ch hadesn rapided en ap pptical disk Inorespensestinekenution efapopgma syhusal i ty of
arithmetic operations in parallel, is capable of executing a coordinate 15
t ransf or mat i ditme; thgGPLE L eanirolsghe graphicosystemobOamdisbundmystemPOpetcofrer at i on,
etc., at high speed in response to an operation request fromthe CPU 51.
More specPfi c?&PEOV,th Withdpuipfrom thexomtrpHeri 20nthateby contredlingahe displapbf a

triangul ar shape is subjected to flat shading so as to be rendered in the
sarie col or, tHasesepdhe gegerationef sourd effestsandamusieg t he coor di nates of a

maxi mum of 1, 500, Q00 pol ygons in one second. As a result, the 2 0 vi deo
gane station is c&%&l&f”ﬁ?h’t‘ifsﬁ‘sé“d%ué@ R & gromelyy drapsierengine (GPE) Glifoand of

cal cul ati ng coordi nat eg, at hi% speed. The GPU 62 draws polygons and the
[Tke in the FREEHENGGIGEinals sransionpation aih e likesthe GPUIGR oL SRTREEARAM t he CPU
51. The GPU 62 is capable qf draw ng a maxi rum of 360, 000 pol ygons in one
second. 25 0accordaggewylra %m@n%@m%i%ég@qn@ffgr g%foéétolﬂéﬂ

data 7ot ndh EAsecBRET bF U ML ool andmias isesit oF b7 UresEyRayithar has
Deen, U0 Bkt g i s B o ' 1
direction angiale RXelandnlig,vertical direction. Further, besides a
The GTE 61, which has a parallel operation mechanism for executing a
plurality of arithmetic operations in parallel, is capable of executing a coordinate
15 transformation, light-source calculation and matrix or vector operation, etc., at high
speed in response to an operation request from the CPU 51. More specifically, in
case of a calculation where one polygon of a triangular shape is subjected to flat
shading so as to be rendered in the same color, the GTE 61 is capable of calculating
the coordinates of a maximum of 1,500,000 polygons in one second. As a result, the
20  video game station is capable of reducing the load upon the CPU 51 and of
calculating coordinates at high speed.
The GPU 62 draws polygons and the like in the frame buffer 63 in
accordance with a draw command from the CPU 51. The GPU 62 is capable of
drawing a maximum of 360,000 polygons in one second.
25 The frame buffer 63, which comprises a so-called dual-port RAM, is capable
of performing simultaneously the transfer of draw data from the GPU 62 or main

memory and read-out for displaying what has been drawn. The frame buffer 63,



di splay area fromwhich data is output as video, the frane buffer 63 is
provided with a CLUT area in which is stored a color |ook-up table (CLUT)
to which reference is 5 had when the GPU 62 draws pol yqfns ol %\p i ke,
and a texture area, in which is stored texture subjected ¥os e88/F nat e
transformation at the tinme of drawi ng_ay then inserted into (mapped to)
pol ygons drawn by the GPU 62. The CLUT area and texture area change

dynani cal | y whichhesa cipaciey off T MBa isthaategieas ad6¢bit, mattix tdvapated pf H024qieeds 10
Besi des perform ng the flat shading nmentioned above, the GPU 62 is capable
of execut i nginGheharimnmhdidkeonign and51hpigels indhs vértieal diveaioni Funhqbegigesia by
interpolation fromthe colors at the apices of the polygon, and texture
mappi ng, i n displaharez froor which dita et esvideq tisdframe buffer 62 it prodded eithi s
mapped to polygons. In a case where Gouraud shading or texture mapping is
carri ed out,aChYTGre igwhish isawadl ecaddr ladk-up table CLEM) rgwhinke referenadiinat es of a
maxi mum of 500, 000 pol ygons in one second. Furthernore, under control of
the CPU %1, Whmg@%‘é’cﬁﬁkwﬁmlmde&cilﬂmqaddao)aumemaeisedﬁmﬁig still or
noving i mages stored in the main nenory 53, and stores the decoded data in
t he mai n mentetpd Sxturgaebj¢atedte adqomlinaba tsanstopmaitmos theitimesefalrawing and he fr ame
buffer 63 via the GPU 2 0 62, whereby the imge data is capabl e of being
used as the theringertadriatodmapprs tohpajegons duewndy thh%PGFﬁZ. e Cﬂwpare%umﬂ system
70 has an SPU 71 for generating _mnusic and sound effects based upon a
command f r onteXtyEe e signge dyngaigedly nigacerdapce with swhagge, ¢tedn Sedksplsy wavef or m
data is stored by the SPU 71, and a speaker 73 for outputting nusic and 25
sound ef fect®&®.etc., generated by the SPU 71. The SPU 71 has an ADPCM

decodi ng function_for reproducing audio data obhtai ned by adaptiv
di fferend al POM ?sﬁ}ﬂ@m@‘?}wf&&g‘hi b hgdiRg AIcHonsA 259 ,&eﬁw 63 I8 capable;

i erent ol ANty LSRG o ek o8 Loy, ReNerat iy et st fecte

buffer 72, al%im Fhe colors at the apices of the polygon, and texture mapping, in which texture
that has been stored in the texture area is mapped to polygons. In a case where
Gouraud shading or texture mapping is carried out, the GTE 61 is capable of

15  calculating the coordinates of a maximum of 500,000 polygons in one second.

Furthermore, under control of the CPU 51, the image decoder 64 decodes
image data representing still or moving images stored in the main memory 53, and
stores the decoded data in the main memory 53.

The image data thus reproduced is stored in the frame buffer 63 via the GPU

20 62, whereby the image data is capable of being used as the background of the image
drawn by the GPU 62.

The sound system 70 has an SPU 71 for generating music and sound effects
based upon a command from the CPU 51, a sound buffer 72 in which data such as
waveform data is stored by the SPU 71, and a speaker 73 for outputting music and

25  sound effects, etc., generated by the SPU 71.
The SPU 71 has an ADPCM decoding function for reproducing audio data

obtained by adaptive differential PCM (ADPCM) using 16-bit audio data as a 4-bit



nodul ating function for nodul ati ng and reproduci ng the waveform data that
has been recorded in the sound buffer 72. 5 Provi si on of these
functions enabl es the sound system 70 to be used as a so-ggald edpABHP! | NG
sound source, which generates nusic and sound effects, based upon the
wavef orm data recorded in the sound buffigr .72, in response to a command
fromthe CPU 51. The optical -disk controller 80 has an optical disk device
81 for reprodiffirential Signalpa egroatusing fenctiomfod genegatinglseundifectsand thsd&ke r ecor ded
on an optical disk, a decoder 82 for decoding prograns, data and the |ike
that have bedy reproducingivivsforovdatathakhas heensstered n the sqpnd bukerf2, agst 2 ect i on
codes (ECC) thereto, and a buffer 83 in which data fromthe optical disk
devi ce 81 i s madulasing fenvbion forimgdulating padiepsueiag fy wayelons datedbatdas of data
f.romthe optical disk. A subordinate CPU 84 is connected to the 15

decoder 82. Ibgemeegprdedin the soynddnffeaiZa, so-called POM data, which is the

result of subjecting an audio sighal to an anal pg-to-digital conversion, is
an exanpl 8 of audifFsodsiemof hessrfaegionnenahles thersound systemUA e used pS 330~ by t he
optical disk device 81. As for ADPCM data, audjo gata Eﬁ?fl%t as ‘geen
recorded usi gllediampling soung sourge, whighhgengrates gnysic ang sqigd "t&iq?j‘F‘? #Podat a
differential is decoded by the decoder 82,  after which the decqded data is
supplied to theweysiprmdaty gacardedin the sopnd bulfen (% & tesponss tﬁracfé’g’é‘éai“a %Thch as a
di gi tal / anal og 8onv5§rsi on and then is used to drive the speaker 73. As for
PCM dat a, audf® Ht*d- t hat has been recorded as, e.g., 16-bit digital 2 5

Communi cat | ons. corftFOPI- 15 RASET RO MR e ane eyt PIdSeBgREg > e
comt ol LB, SermmnLoal, 20,tt 0 ARt R BB BB T
Eg;? | Iog S e gﬁ‘n gcgrlts %ca%)&n\gl\{])}ocg?arﬁst] dats %‘é R llik(g Ehagga\jc%%er?%gﬂ’dj:&ﬁlﬁgmgands from the
assignment of, e.g., error correction codes (ECC) thereto, and a buffer 83 in which
data from the optical disk device 81 is stored temporarily, thereby speeding up the
read-out of data from the optical disk. A subordinate CPU 84 is connected to the
15  decoder 82.
In addition to ADPCM data, so-called PCM data, which is the result of
subjecting an audio signal to an analog-to-digital conversion, is an example of audio
data recorded on the optical disk and read out by the optical disk device 81.
As for ADPCM data, audio data that has been recorded using four bits to
20  express, e.g., a 16-bit digital data differential is decoded by the decoder 82, after
which the decoded data is supplied to the SPU 71. Here the data is subjected to
processing such as a digital/analog conversion and then is used to drive the speaker
73.
As for PCM data, audio data that has been recorded as, e.g,, 16-bit digital
25  data is decoded by the decoder 82 and is then output to the speaker 73.

The communications controller 90 has a communications controller 91 for

controlling communication with the CPU 51 via the bus denoted BUS. The



and with nenory card insertion portions 8A, 8B, to which is connected the
nennry card 10 or portable el ectronic device 100, described Iater servi ng
as an auxiliary 5 storage device for storing gane settlagrs @pd the

| i ke. The controller 20 connected to the controller connecting portlons 9A,
9B has, say, 16 instruction keys in ordgnp that the user may enter conmands.
In accordance wth a command fromthe comruni cations controller 91, the
control |l er 2Qommamdcitivss canerolerftlds providet edth conisdllen cannectirgeppsticane 9Bhe

comuni cations controller 91 at a cycle of 10 60 tines per second by
synchr onous d@Bymuwhicatthecontroiier 20fomemérigtdommmndofiomahd wser 8 Tovneatedri t s t he
states of the instruction keys of controller 20 to the CPU 51. As a result,
t he command fandmwithmeemeryrcardsinsentert pdrtiortsi8A, @BLIoSthiglhis chanegted theomémeriys of t he
game program etc., currently being run, executes processing that is in 15
accor dance wicard thher poolablarstectromiendeies 109 described;later, Sequing @slan priliasy | ar ge
quantity of image data be transferred at high speed when program read-out,

i mage di spl asterage diviesifersteringgamstseitiogs dateand the Bkexecut ed am)ng the main
menory 53, GPU 62, image decoder 64 and decoder 82. Accordin t he vi deo
gane station is s&"f&@ap&f@&rﬂﬂﬁ@n@geééﬂﬂhédomctwﬁ%qﬂégl?@’éﬁn% 'ﬁ’ BWa, carried
out for direct transfer of data anong the main nenory 53, GPU 62, inage
decoder 64 arsdy.dédotimctignkeys inorder Bt the uyer L19% cplsr ‘F‘HW@MQSS Inpassprdapgeer 52

wi t hout the intervention of the CPU 51. As a result, the |oad on the CPU 51
t hat acconparitlsa eeremand Gersftag C%@ﬂ“fb@tlﬁm eopirgller Plathg contepiles %%E‘H’SH’A‘P

transfer can be perfornmed. Wen I S necessary to store tup ?

gane cur rent |the Hatengf thess, mytFstion ]SFYS t@hgcg@npplgggqpppgnt{qlgr gﬁ'{‘ta'f‘ ‘iyﬁgto i s to be
stored to t he_comruni cati ons controller 91, recei ving..the data sent

fr om t he 18py & timgsyper E“é‘ﬂﬂ‘ﬁm %h@ﬁ%“sﬁm‘&lqag n]i Wﬂ"é‘?“%ﬂ%ﬂsdat ato the
menory card 10 or rtabl e, e ectron devi c 00 t at e nserted
into the sl otCOBtFOI?‘FE%MVnWSJ Fﬁ@@??h@ﬁ"ﬁgﬁtf‘)& B0 ntg@ﬁ:r izp?osﬂ‘S&Péj be not ed
that the co nications controller 91 has a built-in protection circuit to
prevent el ectrical destruction. The nenory card 10 and portable

As a result, the command from the user is input to the CPU 51 which, on the

basis of the game program, etc., currently being run, executes processing that is in
15 accordance with the command from the user.

It is required that a large quantity of image data be transferred at high speed
when program read-out, image display and drawing of graphics, etc., are executed
among the main memory 53, GPU 62, image decoder 64 and decoder 82.
Accordingly, the video game station is so adapted that so-called DMA transfer can

20  be carried out for direct transfer of data among the main memory 53, GPU 62, image
decoder 64 and decoder 82 by control from the peripherals controller 52 without the
intervention of the CPU 51. As a result, the load on the CPU 51 that accompanies
data transfer can be alleviated and high-speed data transfer can be performed.

When it is necessary to store setup data of a game cutrently being run, the

25 CPU 51 transmits the data that is to be stored to the communications controller 91.
Upon receiving the data sent from the CPU 51, the communications controller 51

writes the data to the memory card 10 or portable electronic device 100 that has been



el ectroni c device 100, which are separate fromthe bus denoted BUS, can be
inserted 5 and extracted in a state in which the gane station console is
being supplied with power. In situations where the storagg,Gapaseioseof the
mehory card 10 or portable electronic device 100 is no | onger adequate,
therefore, a new nenory card can be insqmted without cutting off power to
the console. As a result, gane data requiring power back-up will not be

| ost; a new rimseneq intathd stoaof membnseard mdertiomipdrtien 88 or 8Becessary data can be
witten to the new menory card. A parallel I/Ointerface (P10 96 and a
serial 1/0 interf dcsho@Blb®)nosd thatehe eupmendmications eomtroberd des abuiltie menory card
10 and portable electronic device 100 to the video gane station 1. The
portabl e el eqirotestion citewit treprevemd digétrigaltdasitusties; e memesnycrgn Ognd poigbla 5
described next. It is assuned bel ow that the portable electronic device 100
accor di ng t o elderopicaswine 100, wehigh asesdparatesisem she tais denpjed BYSrapbe ingetétser t ed
into the above-described video gane station 1 serving as the master. The
portabl e 8l ecnd enirectebiniactate Dovhieh the ggme statiprconsely és heing suprlieddth nt o ei t her
of the nenory card insertion portions 8A, 8B provided in the slots 7A, 7B,
2 0 respectpowst.yln sipations whersdbe gfarmge sapacitioef the memory{grd0 enpo ter.
Portabl e el ectronic devices can be used al so as unique nenory cards

cor r espondi nglactronicseviea10Q i neflongsnafisquate) thassioFe R NEY Semery gt callbE i e i n
an instance where two users (ganme pl aélers) Pl };/?é‘t he _gane, ,the two portable
el ectroni ¢ ddnsesied withouticyitingiobipagest tihe consaleg A1 reslh, g410e data FequInng i i dual
users are recorded on regpectiye ones of the two 65. rtahl e el ectronic
devi ces. The RowishbBackop Wil nop ke lastidmew mgmepry gargcan, “rlﬂ%&@%& troni c device
100 is so _adapted that the conductor of the connection termnal for the
power supfl y%?esP%'Vda‘aci‘mE%anﬁ? B¢ MEBPREE S0 be | onger than the ot her

fermnals | svch &gk ok MORNEHAT A Ko \EATRO RO,
or portable ellnt%r aded IE‘(i)rccoglrenélciti%ge th]éon(i)enimsry icanr%elr()ta(ﬁg pi)l%b?e LiB&ronic device 100 to
the video game station 1.
The portable electronic device embodying the present invention will be

15  described next. It is assumed below that the portable electronic device 100
according to the present invention is used as a slave upon being inserted into the
above-described video game station 1 serving as the master.

The portable electronic device 100 serving as the slave is inserted into either
of the memory card insertion portions 8A, 8B provided in the slots 7A, 7B,

20  respectively, of the video game station 1 serving as the master. Portable electronic
devices can be used also as unique memory cards corresponding to a plurality of
connected controllers 20, For example, in an instance where two users (game
players) play the game, the two portable electronic devices 100 function so that the
game results of the individual users are recorded on respective ones of the two

25  portable electronic devices.

The connector of the memory card 10 or portable electronic device 100 is so

adapted that the conductor of the connection terminal for the power supply or for



menory card insertion portions 8A, 8B. This is to ensure the safety and
st abi lity of 5 el ectrical operation. An arrangenent may be adopted in
whi ch the connection conductors of the nmenory card insertj LRSS 8A,
8B provided in the video gane station 1 are forned to be Pgﬁaéeﬁ?(’(}%dﬁﬁi n
which both of the conductors are formed 0 _be I onger. Further, the
connector portions are forned to have left/right asymmetry in order to
prevent err orgeous is fosmed iobe lohfer than the othén tgsminds inosuch a Injansdritkat ¢het he
appearance of the portable electronic device 100 enbodyi ng the present

i nvention, i rpowet-sipply grminal &r groyidaerminawil) fortmhan glestricabéannedtiontirstni ¢ devi ce
100, Fig. 6 a perspective view in which a cover nenber 110 for protecting
t he connect orwhzarthe membry cndihoi portahle etdctrerid deties K0 is ingeriidgntothe
perspective view showi ng the cover nenber 110 in the open state. 15

As shown i n RagsorySatdingrtiarhgortionstBab8B. dhisds toogmsere dhesataty arsitability ofli ng t o
the present invention has a housing 101. The housing 101 is provided with
an oper at bng e@tridabopet@dnh aAn argngeraent may b ladepied inywiich the eonpesting el enent s
121, 122 for entering events and maki ng various sel ections, a display
section 130 congiters afjthe memeouy gard insextion partiogs 84, S provided inthy vidsp game wi ndow
140 for performng wireless 2 0 communi cation, as by infrared, by

wirel ess conrstationdtarofesmes tots lopgsscoriimwhich eyt thegondestars Aty femacddBnpr i ses
an upper shell 10l1a and a | ower shell 101b and houses substrate 151
mount i ng memdreylorgsyi Bethesthe eqnaeqtpyportions@rei9rmashig hfmlefa‘él LRI hei ng
Inserted into the slots 7A, 7B.in the console of the video gane station 1.
The base end sfertpprenentSiraBeVadnsti®nde face provided with a connector 25

portion 150 formed _to_have a rectangul ar-s ed openj ng. .The. wi.ndow 140 is
provi dedifn the gdigsaley 1I§§ﬁpt_eélperqupa5?ncatog P_Qﬁﬂﬁﬁglle‘ft?@’_‘%_ éﬁer}@g 101. The
17" o ndow ERPoBRngiE e ae B BABRLLE: Tl *RY U L LRI an area
Tt 2700 SRR Bl O eyt OB, O LA BlaBEEHORS, 120 1
housing 101 aprr]gtcgt?ncgl{gci: Sonnector portion is shown in the closed state, and Fig. 7 a perspective
view showing the cover member 110 in the open state.
15 As shown in Figs. 5 to 7, the portable electronic device 100 according to the
present invention has a housing 101. The housing 101 is provided with an operating
scction 120 having one or a plurality of operating elements 121, 122 for entering
events and making various selections, a display section 130 comprising a liquid
crystal display device (LCD), and a window 140 for performing wireless
20 communication, as by infrared, by wireless communications means, described later.
The housing 101 comprises an upper shell 101a and a lower shell 101b and
houses a substrate 151 mounting memory devices and the like. The housing 101 is
capable of being inserted into the slots 7A, 7B in the console of the video game
station 1. The base end of the housing has a side face provided with a connector
25  portion 150 formed to have a rectangular-shaped opening.

The window 140 is provided in the generally semi-circular other end of the

housing 101. The display section 130 is provided at a position in the vicinity of the



area that is approximately half of the top surface. The operating section
120 has.a 5 substanti ally quadrangul ar shape and is constituted by a
cover nmenber 110, which is pivotally supported on the hougjn d has
one or plurality of operating elenents 121, 122, and smﬁtéwrgu§%%¥§6102,
103 provided at a position opened and cl,gsed by the cover nmenber 110 on
housi ng 101. The operating elenents 121, 122 are di sposed passing through

the cover 10 windoni40 od i top sitde of the ligudirig 100 and scdupivs an afed ¢hat Bhe operating
el enents 121, 122 are supported on the cover nenber 110 in such fashion as
to be novabl epproximaltly éalfiodtheitop vilké. Chhe dpeyating sextien 120inprdwvddedapasi de of t he
cover nenber 110. The switch pushers 102, 103 have pushing el enents
supported on goptforhappssiteghd @indow Ko thatepisidn ofithethousing Hivankloecupiesan
direction in which they recede 15 fromthe top side of the cover housing
101. By pushiang thinds ppproximgtedy mlfoftthe topsutfadeoThe oparatingsestionidd hesieh as

di aphragm swi t ches di sposed on the substrate 151 in the housing 101 are
pushed. The swbstartiafiygbatrangtBP shape andiiseopstivwtedieyia eavepmembeicH$, whichésspondi ng
to the positions of the operating elenments 121, 122 when the cover nenber
110 i s cl osedivaally suppirted angbe hdusingl 10§ angvhasrone loe plopadisnef apgratingrent s 121,
122 are pushed from above in a direction in which they recede fromthe top
si de of the clomantsiPibd22, andswitchipushers 2% 403 provided atvepasiiionapensd 28 enent s
121, 122 push the correspondi ng push switches in the housing 101 via the
pushi ng el emsiased by thetreveranerelesd hdpabousing . pushers 102, 103. 25

As shown in Fig. 8 power and signal termpnals 152 are di sposed on the
substrate 151 wit Hibe opprating elementsi2l 482 awfliwpescdpaging thepnegh By 0¥¢e shape,

di nrensions, etc. of the connector portion 150 are, common w 18 -

, th -
those of 1Phe reanghenaly frpavithrupperip dis lgversids. e pperpfing slaaiylelZ 4ei on 1.

Fig. 9(a) is a block di agram show .an anppl e of the rangenent of the
pr i nci pal - comBEREIAST e SHE PEPAAT i MeB AR @S fob Bavable it a tirection

in which they recede from the top side of the cover member 110.
The switch pushers 102, 103 have pushing elements supported on the
housing 101 in such fashion as to be movable in a direction in which they recede
15  from the top side of the cover housing 101. By pushing the pushing elements from
above, push switches such as diaphragm switches disposed on the substrate 151 in
the housing 101 are pushed.
The switch pushers 102, 103 are provided at positions corresponding to the
positions of the operating elements 121, 122 when the cover member 110 is closed.
20  More specifically, when the operating elements 121, 122 are pushed from above in a
direction in which they recede from the top side of the cover member 110 in the
closed state, the operating elements 121, 122 push the corresponding push switches
in the housing 101 via the pushing elements of the corresponding switch pushers
102, 103.
25 As shown in Fig. 8, power and signal terminals 152 are disposed on the
substrate 151 within the window of the connector portion 150.

The shape, dimensions, etc. of the connector portion 150 are common with



In a manner simlar to the ordinary nmenory card 10 descri bed above, the 5
portabl e el ectronic device 100 has control means 41 for controlling its
operation, a connector 42 for effecting a connection to aoﬁlré}t HBaos0

i nformati on equi prent or the like, and a non-volatile nenory ZPé’servi ng as
a device for storing data. The control_ ggans 41, which is constituted by,
say, a mcroconputer, has an internally provided programnenory 4la. A

sem conduct Othd¥e6Dthy oddinirg enénibrit Oard 10Musaiwitihthe vided gamé staticot.ded dat a

remai ns i ntact even when power Is cut off, as in the manner of a flash
nenory, is used aFigd. 9@)monbleck dibglam siewmgyansGample of theiarrdngementofdie t hat t he
_because the portable electronic device 100 according to the present

i nvention i s peiaciphlgompdnénts bithe portgbfeedleationte davibat tery 49, as will be
described later, a static random access nenory (SRAM capabl e of high-speed
i nput/ out put of dah ambBner simiarhe thesedinay ndrory oard 18 idascribed showerthe 46. The
portabl e electronic device 100 differs in that, in addition to the
conponent § mpottable elctadmiv devidet 100dms oqnerohmeans 41doremmjrolling ifs operaligd, a3 such as
operating buttons for operating a stored program display neans 44 such as
a liquid crysbatectir4pifarnetftetngecqnamionse p viohef information egpipmeater ther

di spl aying various 2 0 information in conformty with the above-nentioned
program wi r dikesandacomvelatide nomeryrSacrvingastagievice fofi tjingsle®- t o and recei vi ng
data from another nenory card or the like by infrared radiation, and a
battery 49 for povibeicorradmeansdl, whichiis eanstituing WosaYom BHRTQCOMBYEET KIS Al | o

el ectronic device 100 internally acconmodates a mniature o ., battery 49
as power supphtgrnatinpeovide progsem memorntla e seRRiFndyetar BEIEEY FICE Wevi ce i s
capabl e of operating independently even_ if it has been ﬁull out,.of the

slots 7A107pvetich the stateiaccoaiad datademains intach Fean WhspiPRYeE S Alk A3 they

rechar geabl e secondary cell - 19 - may be ed as the_batt 49. It is
so arranged t“l*?é‘#“’fﬁlf\ﬁeﬁ{ashgwé‘lﬁ’bbll? Eﬁ?gf‘? %Wﬂ'@owﬁéﬁeﬁ%fﬁégsgtﬁ?‘gﬁ% serving as
t he master when the partabl ehel ec i ce 0 servi

o | ave h
been i nser t edofedithatdha repusgt etﬂ?étaé]%g °I§g99z{,°e déxice taﬁ%or\t}lingg%m%%fésgﬁ stave has

invention is configured to be equipped with a battery 49, as will be described later, a
static random-access memory (SRAM) capable of high-speed input/output of data
15  can be used as the non-volatile memory 46.

The portable electronic device 100 differs in that, in addition to the
components mentioned above, it has operation (event) input means 43 such as
operating buttons for operating a stored program, display means 44 such as a liquid
crystal display device (LCD) serving as display means for displaying various

20  information in conformity with the above-mentioned program, wireless
communications means 48 for sending data to and receiving data from another
“memory card or the like by infrared radiation, and a battery 49 for powering each of
the foregoing components.

The portable electronic device 100 internally accommodates a miniature

25  battery 49 as power supply means. This means that the portable electronic device is
capable of operating independently even if it has been pulled out of the slots 7A, 7B

of the video game station 1 constituting the master. A rechargeable secondary cell



gane station 1 serving as the master. That is, a power-supply term nal 50
Is § connected to the connection termnal of the battery 49 via a diode
51 for preventing reverse current. Wien the portable el ectyyp k%lo‘i%\‘j'%ce has
been connected by insertion into the slot of the master, such as the video
game station 1, power is supplied from.tje¢ mmaster to the sl ave.

Furthernore, in a case where a secondary cell is being used, charging of

t he secondar ymgeb¢ usedsg theshattsryd9adeis sa @rranged that powérds wphabﬁ@nélheect ronic
device 100 further includes a clock 45 and a speaker 47, which serves as
sound gener at Videp garamssatianr 1 speviog as tha gnasicuwier the portdbice a:iwtgonw delvice 460 pr ogr am
It should be noted that the above-nentioned conponents are all connected to
the control nieAYiBE 23itha slave basrheee insertesbinioreithercad the slots ZonTPB of theyideei sed by
the control neans 41. 15 Fig. 9(b) illustrates the itens

control | ed byg%mrestétmlrwmasﬁemsterrhmgmgn@wrﬁupplmr@maéé%@ wi th which
the ordinary nenory card 10 is equipped are the interface for the

connecti or? t oCAmECtediodhe @r@ﬁctméemnaépﬁﬁwbéﬁerwa Visredipdeatifor Rsvertingr v
interface for input/output of data with respect to nenory, the portable

el ectroni c deffveres Qtenh When thegpgable ﬁ@ﬁ?om&gewqerhaﬁhiﬁ"tqowqqg Whese

I nterfaces, a displa | nterface, .an operation-input interface, an
audi 0 | nterfa’@é"'m%“ WY‘?@Fé?éOE@ﬁfﬁ?ﬁ‘iebét“f}U}‘?éh‘? Yifi"é)rga&l?e‘tau&néb BR¥ETiift er f ace and
a program downl oad, i nterface. Thus i nterfaces vers) f agi ng
the functions®&A @Hﬂww@%f@sﬁm R RREnin Lfdwa%ca 357 £

control nmeans, (m croc ut er 1 |nd t of the consol e (nmaster
connect i on i nt SFPRUE® n@rgﬁﬂ)%é‘ﬁ %YGF &S%Yakem?f;evol atile m(am)ry )

mana erre whi ch e th nventi,ona |on For, t aso
Compat bl ¢y wi ¢ riERS BB GER PO S e REhee iweﬁécm?ﬁ? 2RO ¢ her
since the por eIe tronlc 100 has neans.

20 - as a Eut{)gﬁjhgcw sa%soun Eg Qﬁﬁﬁlegﬂs’é’ﬁéé {at(?gp?%néirlgﬁ? ancftyt‘ﬁ]gﬁdl spl ay

po?tn ZbIAfg gﬂacntg r hnl {:Anélg#/ :ngoeuq‘%?s)&ﬁkd @"35@%?%" ngﬁﬁéd@é’g%né g}gﬁglnléehelt gegarre
machine for ryRnidg @ the control means 41 and operate in accordance with control exercised
by the control means 41.

15 Fig. 9(b) illustrates the items controlled by the control means 41. Though the
only interfaces with which the ordinary memory card 10 is equipped are the interface
for the connection to the console of the information equipment and the memory
interface for input/output of data with respect to memoty, the portable electronic
device 100 of this embodiment has, in addition to these interfaces, a display

20 interface, an operation-input interface, an audio interface, a wireless communications
interface, a clock interface and a program-download interface.

Thus, the interfaces (drivers) for managing the functions added on by the
present embodiment are provided in the control means {microcomputer) 41
independently of the console (master) connection interface and independently of

25 non-volatile memory management, which are the conventional functions. For this
reason compatibility with the conventional functions can be maintained.

Further, since the portable electronic device 100 has the input means 43, such



gane application. 5 Mor eover, since the portable el ectronic device
100 ,possesses a function for storing application prograns, which are

downl oaded fromthe console of the video gane station 1, 'dﬁr}ef‘ﬁoﬁAﬁﬂ)r am
menory 4la in mcroconputer 14, application prograns can be run on

portabl e el ectronic device 100. The storggl application prograns and var| ous
types of driver software can be altered with facility. 10 The
portabl e el ecasradnitiongwitch,dor OB rating an dieeyted pragnans, asditheodisplajt means 4he

control led independent|ly of the video gane station 1, as described above.

On the side owsingthe hiquidenystal display dovice (L4dV)i a dhelld®, the perefloelectratist a based
upon an application programthat has been stored in the programnenory 4la
serving as t héevined§Pancapeble afbeingnsed ag ahanskheld gamemachineioe nainglay of t he
application software on the side 15 of the video gane station 1. By
exchangi ng t hgameppplcationh t he vi deo game station 1, the portable el ectronic
device 100 and the video gane station 1 are capable of cooperative (linked)
oper ati on.? Furt herMgreayer; face the portable 51?%@“}9&51’1&%@0 BOsSessescfupctivaPice 100 s
equi pped with the clock 45 nmakes it possible for tine data to be shar ed
with the vi deBodRgAPPEcation programs, wf&ch are, deyplaadegdrogthe gopsolgnfyhe ddsq ¢ ya
time data nmade to coi ncide but both the videq gane st%'zll on_and the portable

el ectroni c defAmResstaioad, e praggm memary 412 lf‘éﬂ“’feﬁ‘?ﬁﬁ%‘?" ndPPliFRIONea] i ne,
exampl 6 of ¢ HEOBRGRERAPS P s BB BB ASTRG IO Gt SHFAREEn 1 and
"Ml et at Z'fﬁ%ﬁ%%.ﬂg‘iﬁf%%ﬁﬁ@%ﬁﬁ# By oA e da#"@?etég'éthc%ﬂ%ym cation 15
D csent vent  on By TOHASR afetot e Do uAER 0 B AR B reans s,
the -2l - oﬁ%ﬁ%p hger?%hc?e%lg%ﬁhe W \c/)'é%gszg{lor? g s%é&;%@@fb nt Bhig data

V\nthaplurall recelving J5t & Via the

wi ndow 140, whjcly tnes%d?’tagic cﬁé fr%ﬁlc%g%}‘ i'(?(ﬁ %cr&gremﬁd?ggﬂ%é Qﬁongﬁraﬂ)gﬁo{ﬁ‘u&g

W rel ess communi ca rare
program that has been stored in the program memory 41a serving as the program

storage means can be created independently of the application software on the side
15  ofthe video game station 1. By exchanging this data with the video game station 1,
the portable electronic device 100 and the video game station 1 are capable of
cooperative (linked) operation.
Furthermore, the fact that the portable electronic device 100 is equipped with
the clock 45 makes it possible for time data to be shared with the video game station
20 1. Inother words, not only is mutual time data made to coincide but both the video
game station and the portable electronic device also share data that is for controlling,
in real time, the progress of games that are run on them independently.
A specific example of the cooperative operation between the video game
station 1 and portable electronic device 100 will be described later.
25 Fig. 10 illustrates schematically the manner in which wireless
communication is performed between a portable electronic devices 100 according to

the present invention By thus utilizing the wireless communications means 48, the



like. The internal data includes also data that has been transferred from
the side,of 5 I nformati on equi pnent, such as the video gane station, and
stored in storage neans within a memory card. In the enboq%”erintNo%,eA Ci;orth
above, the portable electronic device 100 is described as Deirnig used as the
auxiliary storage device of a video gapepgtation. However, the object of
application is not limted to a video gane station, and the 10 device is
of course apppértabld eedtronicadeyice 100 eanr extchange ddterodl daaarwﬂiusplunﬂiqr ofahémory The

i nvention will now be described in regard to cooperative operation between
the portabl e edrdchy ssmilingdedreeivingdiatanda theevindave d4Q) arhichds awiisless. servi ng as
the master. As nentioned above, the portable electronic device 100 and the
consol e of 15commhuniediogarisdew dori periotmiog wirslas eonyavricatian &y gdrasedordbe by t he
m croconputer 41 serving as control means, tinme data obtained by the clock
45 in the mentiky Therigternshdate includgerlsr éatedlablyasmm tanstepnedrfnom thepide ahd
obtained via the wireless communi cati ons neans 48, etc. Fig. 11 illustrates
schermat i cdl | yinforamation e@Hpmentywich ps the¥idep gawe slatien, sadistprsd ipstorage meansr vi ng as
the master and _the portable electronic device 100 serving as the sl ave
perform a cooWéh’étalm@'ﬂ‘éfﬁéﬂﬁhon Descri bed bel ow as an exanpl e of such
cooperative operation is a _case where an optical disk CDROV& which is a
recordi ng medi um off thhsbodimentssl forthabays, thsperehieclpptigicaavicad Bisen
recorded, has _ been | oaded in the video gane station 1,25 serving as the
master, and t96C &@@Séﬁﬁns@aﬂi 3§ fhe %}PﬂllahiéS‘G{agR devdcefaridsa gamestatiohe por t abl e
electronlc devi ce 100 serving as the slaye inserted into either of the

slots 7A, 7B OPVEYR& t sﬂgvs?t@farpl%ca%owa@bhrg 0 @vieo gqme station, ang the_

Downl oadi a program on th assu i on .t hat erformng a
cooper at i]&g 0 Fcﬁte? C‘WﬁelapB]éca lede, rrp%‘ bféff*%'f‘ °fg‘ia¥}PF&1‘"&’“§B fic )

description regar di"heginven jori Wikl (xanr)%tble G&scribed & rcgard to cooperative operation
between the portable electronic device 100 and the video game station 1 serving as
the master.

As mentioned above, the portable electronic device 100 and the console of

15  video game station 1 can share game data generated by the microcomputer 41
serving as control means, time data obtained by the clock 45 in the memory card,
and data generated by another memory card and obtained via the wireless
communications means 48, etc,

Fig. 11 illustrates schematically the manner in which the video game station

20 1 serving as the master and the portable clectronic device 100 serving as the slave
perform a cooperative operation.

Described below as an example of such cooperative operation is a case where
an optical disk (CD-ROM), which is a recording medium on which an application
software program has been recorded, has been loaded in the video game station 1

25  serving as the master, and the program read out of the disk is downloaded to the
portable electronic device 100 serving as the slave inserted into either of the slots

7A, 7B of the console of the video game station 1.



Fig. 12 illustrates the flow of data in an instance where the application 5
program of a video gane supplied froman optical disk (CD-ROM, etc.,
nounted on the disk nounting unit 3 of the master video g?)ma gba%l 1lis
transferred directly (downl oaded) to the program menory 41% etV ﬁgﬁas
program storage nmeans in the mcroconputgy 41, which is the control neans
of the portable electronic device 100 serving as the slave, via the control

means (CPU) 51 of Déwisloadiagef $prdgtadionlthe d8umption that iisfor pesformingst r at es the
downl oad procedure of Fig. 12. At step STlI, the application programof a

vi deo gane t haoperdtiee eperdtion will b dixoisset Bsforé Living 4 sicificA¢seripdon abl e

el ectronic device 100 (referred to sinply as the "slave" hereafter) is read
as data out ofegarding@he d&Optiatied opeasgioneen nounted on the di sk mounting unit 3
of the master video gane station 1 (referred to sinply as the 15 "master”
hereafter). As nerfigol¥itiueemtdsithe flow bf datajpndni insidrice wheredbe appligaivar al |y i s
different fromthat which runs on the master video gane station 1. Next, at
step ST2, 5 heprG@amcif asades gageaspplitd fooman opticalsdisks(CH-ROM), ates rounied ones a
"program downl oad request comrand” to the mcroconputer 41 serving as the
cont rol meansthefisk mougting enip? of thp Imastet widea gamestation) 1de trasferrefitdicebU 51
performs 2 0O polling in order to accept "program downl oad perm ssion

st at us" from(tdhwnlwdadgmhpmc@rammenmroe%aﬁemingysm@gramrsmag@en@m imfthe s to a
met hod of performng a service upon inquiring as to whether the service has
been request gdicecomputer Fhavhi¢lcis dheoraptrokbneans nghe Phdatioelecttsinic davicelPOni ¢
device 100 serving as the slave accepts the "program downl oad request
comand” f r orfCEViRE Rl slavey viatthecontml meansCRY) gl okyidey =mw stapipad. t he

m croconputer 41 on the slave side ends the routine currently being
processedfand a stFig.e3iiHusiiates thedosamlopdhraessAns 26 Figak2-be executed is

at t ai ned, - 23 - the_m croconputer sends, "program gownl oad. perm ssion
status” back to t HY st8pF15, thsrapplicating progranyef ayideo geme thldyss onfhen accepti ng

"program downl rm ssi "ofrom
program do mi(c):l%ccj:o gutg‘r 21S{notﬂc gl%% }gjosrtabfe e?ectrg)rt]ig device 100 (referred to simply as

the "slave" hereafter) is read as data out of the CD-ROM that has been mounted on
the disk mounting unit 3 of the master video game station 1 (referred to simply as the

15  "master" hereafter). As mentioned earlier, this application program generally is
different from that which runs on the master video game station 1.

Next, at step ST2, the CPU 51 serving as the control means of the master
issues a "program download request command" to the microcomputer 41 serving as
the control means of the slave portable electronic device 100. The CPU 51 performs

20  polling in order to accept "program download permission status" from the
microcomputer 41. The polling mentioned here refers to a method of performing a
service upon inquiring as to whether the service has been requested or not.

The microcomputer 41 of the portable electronic device 100 serving as the
slave accepts the "program download request command" from the CPU 51 of the

25  master at step ST3.
When the microcomputer 41 on the slave side ends the routine currently

being processed and a state in which program download can be executed is attained,



m croconputer 41 on the slave side at step ST5, the CPU 51 of the master
transfers 5 (downl oads) and wites the program which was read out of the
CD-ROM at step ST1, to the program nenory 4la serving as %{ﬁe g&ogr@
storage means of portable el ectronic device 100. The CPU SHTIsaNpEN

polling in order to accept "program stay4 perm ssion status" fromthe

m croconputer 41. The address of the program nenory 4la to which the

downl oaded dathe nisroddmputey sehdseiprogiamidoaglead pormissniacusd bavkpatierCALSdf t he
slave at this tine. In the description rendered above, a case in which the
pr ogr am downl afabledhastematstepeSTdast er is stored in the program nenory 4la
within the mcroconputer 41 is taken as an exanple. However, an arrangenent
may be adopt ed i n Méitakponheceptingmogram dowaicad pemmissicat shatesfdratiethiece such as
an SRAM that is capable of inputting and 15 outputting data at high
speed. The ni micoammputesd14a thefslivesidemnstey STSithe GEU S tof theamaiter &ransfiers pr ogr am
that has been transferred fromthe master and wites this data to the

pr ogr am nénor{gownlpads) agd epitSThe pogram, whichpoismeadafut of hovCB-ROMatGRY 51 of t he
master, it appears that the programdata is being witten directly to the
progr am rmenorYTY tathgfpregiem premogita @rdng asthe progeam gorgey meansxfposalei ng as
slave. In addition, the address of the programnenory 4la is managed by the
m cr oconput ercleptronigsisnice d6@pThagPYHd petfoms pollingria ard¢ntoaceepd fiPog@Mmst er and
t hen establishing an environment in which the programcan be executed, the
ni cr oconput erstar pEmissioa stshs’ onethe mieroeamputerddyi ce 100 sends "program start
perm ssion status" back to the 2 5 CPU 51 of the console at step ST7. The
CPU 51 of the nastBi addiegsnithe progrmmmempryrdla b which hedovanloaded data jsom ¢ he

m crocog&ut er 41 of the portable electronic_devjce 100 and_i ssues a

" pr ogr amt8t aryritten is magaged by {hemiprocempytes f1 afihe slapeat thistimeyilnfhet he

"programstari command”. fromthe CPU 51 of the master, the.m cyroconputer 31
of the por t acsTRIERFsToRed AHRN & 65O WEIh hPPEH dayriqaded from the

master is stored in the program memory 41a within the microcomputer 41 is taken as
an example. However, an arrangement may be adopted in which the program is
stored in a storage device such as an SRAM that is capable of inputting and

15  outputting data at high speed.

The microcomputer 41 of the memory card accepts as data the program that
has been transferred from the master and writes this data to the program memory 41a
at step ST6. From the point of view of the CPU 51 of the master, it appears that the
program data is being written directly to the program memory 41a of the portable

20  electronic device 100 serving as slave. In addition, the address of the program
memory 41a is managed by the microcomputer 41.

Upon accepting the final program data from the master and then establishing
an environment in which the program can be executed, the microcomputer 41 of the
portable electronic device 100 sends "program-start permission status" back to the

25 CPU 51 of the console at step ST7.
The CPU 51 of the master accepts "program-start permission status" from the

microcomputer 41 of the portable electronic device 100 and issues a "program-start



program from a predeterm ned starting address. 5 By way of the
foregoi ng procedure, the application programis transferred directly

(downl oaded) fromthe master video gane station 1 to the ;Hfg%lcgn?gﬁ ry 4la
in the mcroconputer 41 of the portable el ectronic device 58 g as
the slave that has been inserted. As nmenjjoned above, the neans which
supplies the application programis 10 hot limted to a storage nedi um
such as the ogimmadd"dt siép STBd an arrangenent in which it is supplied via a
comuni cation |ine my be adopted. Only step STI would differ in the
above-descri bed prUpareceiving tisphogeangtartl donsiend! flolehaOPEd1tofidie t he

f oregoi ng downl oad procedure has been described for a case where the

appl i cati on pmesgieratheimicoompatari#bofihe partdble dlectronicldevive Hetbostdrts rungjagrthest at i on
1 of the master to the program nenory 4la in the mcroconputer 41 of

servi ng as t hprogeant frah amealeterminet smartingraddieke el ectroni ¢ devi ce 100 sl ave
that has been inserted. By contrast, there is also a case where the CPU 51
of the mast er downBywdy of the forageing proaeduag, the apati¢ation programais ttapsfetred

non-vol atile nmenory 46 in the slave 2 0  portable electronic device 100,
after which tdirestly downleaded)pirera theomastes visico gamerstatiom? {o tha program memory

m croconputer 41, where the programis then executed. Fig. 14 illustrates
the flow of dbkadnithe migeeomauter 4 ¢ pputabll glectionic dgpise ileQusardng pybgr am of a
vi deo gane supplied froman optical disk or the |like nounted on the disk
mount i ng uni tsiaveghatthpebeendnssttedsi deo gane station 1 is transferred

(downl oaded) 25 to the non-volatile nmenory 46 in the portable electronic
devi ce 100 servi nghamentipned pbaye, the pepnewliphsuppliesthy ppplication ifegr@®ris r ol  neans
of the video gane .console 1, after which the programis copied to the

pr ogr am fnoriPt imited fo ¢ plarage medshingh as the pptcal disk, andgn arrpngemeptiny o) eans

N I AP RN AN T N L
differ in the above-described procedure in such case.

It should be noted that the foregoing download procedure has been described
for a case where the application program is downloaded directly from the video

15  game station 1 of the master to the program memory 41a in the microcomputer 41 of
serving as the control means of the portable electronic device 100 slave that has been
inserted.

By contrast, there is also a case where the CPU 51 of the master downloads
the data of an application program to the non-volatile memory 46 in the slave

20  portable electronic device 100, after which this data is copied to the program
memory 41a in the microcomputer 41, where the program is then executed.

Fig. 14 illustrates the flow of data in such case. Specifically, the application
program of a video game supplied from an optical disk or the like mounted on the
disk mounting unit 3 of the master video game station 1 is transferred (downloaded)

25  to the non-volatile memory 46 in the portable electronic device 100 serving as the
stave via the CPU 51 serving as the control means of the video game console 1, after

which the program is copied to the program memory 41a in the microcomputer 41 as



m croconputer in the portable electronic device 100 serving as the slave is
read as 5 data out of the CD-ROMthat has been nounted on the disk
mounting unit 3 of the video game station 1 serving as th%u”%Pk%?AoéﬂeXt’ at
step STI12, the CPU 51 of the master transfers (downl oads) e program dat a
read out of the CD-ROMto the non-volati4g nenmory 46 of the portable

el ectronic device 100 serving as the slave. This procedure is simlar to
that of the 1fhe comtad meaheamn akadued. s backed up in the conventional video
gane station. Next, at step ST13, by neans simlar to that for conventional
dat a backup, the nligridcillnypratestheldovedoad prgeedaret he control neans of the
portabl e el ectronic device 100 accepts as data the application programthat
has been transf er ratdstép SHll He applitation pfogtameofvedder gaaredhatrisam théii s data to
the non-volatile nenory 46. 15 This is followed by step ST14 where,
upon recei vi ngiczocoppuigr imthe partable deptrosic deyiend Bl serving as thaesladPls read asf t he
master, the m croconputer 41 of the portable electronic device 100 copies
dat a of a 3desfaihetitefthsiGl-RQM that hasbpén expuntistl onlike digrmoynsingmunit 3 oftheory 46

desi gnated by the above-nentioned command to the program nenory 4la in the
ni cr oconput ervidep gamegptation 1 servingasthe mageput er 41 of the portable

el ectroni c device 100 executes the program which was copied to the program
nenory 4la, fiom tNNext.<# siep Sﬁéz,ébfﬁ@g&sﬂ(ﬂf thetmasteriiaasters (qRyvnipads)she t he

foregoi ng procedure, the_ programof the application software is transferred
(downl oaded) Piegramdata rgadiovtiol thedrD-RIM e the nearvplelilespemary dfnof the negtabler 25

vi deo gane stegéti on, 1. to t&g pr.ogram nenory 4la in the, m croconputer 41 of
the port abl e ScHEpcSRYiEe M secwing anthe glave. nHs Brogerure s sinitag to that ey d be

not ed thit t he a‘B | i cation ﬁé‘g‘?ram downl oaded .from t he vi deo - 26 - gane
station 1% o e E%F a1p PagK et WR 19 CaR¥eAHOBal NRFOFBRE ST i s different from

AR WM L AT ORI R M N
the video 92N, microcomputer 41 serving as the control means of the portable electronic device

100 accepts as data the application program that has been transferred from the CPU

51 of the master and writes this data to the non-volatile memory 46.

15 This is followed by step ST14 where, upon receiving a "program-start request
command" from the CPU 51 of the master, the microcomputer 41 of the portable
electronic device 100 copies data of a designated size from an address of the non-
volatile memory 46 designated by the above-mentioned command to the program
memory 41a in the microcomputer 41.

20 The microcomputer 41 of the portable electronic device 100 executes the
program, which was copied to the program memory 41a, from the starting address of
this memory.

By way of the foregoing procedure, the program of the application software
is transferred (downloaded) as data, via the non-volatile memory 46, from the master

25  video game station 1 to the program memory 41a in the microcomputer 41 of the
portable electronic device 100 that has been inserted.

It should be noted that the application program downloaded from the video



station 1 and the portable electronic device 100. In such case, however, a
con§t°r aint 5 i nposed is that the CPU on the side of the video gane
station 1 and the mcroconputer on the side of the portabhg & GSEARHI C
device 100 be identical processors. Described next will be cooperative
operation perfornmed while the applicatigg software that has been downl oaded
fromthe master video gane station 1 through the 10 f or egoi ng procedure

i s executed igamilsmtioh d\e theqrottable eleetrami¢ dﬁmedOGegﬁhqrdlﬂiS@iffqnﬁéﬁénﬁgﬁt ly and
the result of execution is again exchanged with the video gane station 1.
Her e attri butwhictatuas ofi theemastaravifes gome statiomtt OF courseathe apgreamentioned so- cal | ed
rol e- playing gane that runs on the video gane station 1 of the naster is
downl oaded t alo#hloadehapphioaticaiyiregramanayrhsrving thie wins on both the videegaieave. The
attribute data is data that represents extent of growth, personality, etc.
By nurturing stdtiendpnd s pogtaplercissirenje dedee H10adn suchicgse, Rowerst, @B Rtexecut ed
by the mcroconputer 41 within the slave portable electronic device 100,
the attri But émposedristhat the EPEherstd side of the isiso igame platierehendthet t he program
executed by the 2 0 consol e of the video ganme station 1 serving as the
mast er. The poictagbioputet ewthesidicof thewnogtable eloctErniodryised 0P Be idsaieddnt i nvent i on
is configured so as to operate independently and, noreover, is snmall in

si ze and conyeEpgessprs-t o carry about. As a result, the personages and
characters that nake an appearance ow n

] ! ng to the progr run on the portable
el ectroni ¢ devi ce Daserikedreptevidhe coppgrative Pratston p%h’ég‘ﬁ‘gg’}‘ﬂ‘? aBQhCPﬁ user
(the player of the gane). at any_ti The attributes of f.he eari ng
per sonages arﬁﬂﬁﬁ’ﬁ%tg%‘tbéi‘ beeg dopnloaded o the HASLY y7dso Spmp ﬁ@h%%ﬁﬁ@éﬁ” fso be

transferred (upl oaded) fromthe portabl e el ecironic device 0 to the -
27 - condfl e fB\‘eg%nEé’Efzcﬁg‘ffE I5gxgeyt mltﬁ%ﬂa‘fe%’"ﬁél&e rectromg ﬁ?véceclgcl) e the

appeari ng per,sgnages and,characters ose attribute v, nged can
be i ncor por at”é‘gepie ey a’b‘?@ﬁr‘%ﬁfﬁﬁg?’f?ﬁ“ Uh'S S8 ﬁ’écl?lan et% e“p ﬁlvtlﬁ%g@&gﬁ%@gst ation 1
and nade to asgattioinri‘the

Here attribute data of personages or characters that appear in a so-called role-

playing game that runs on the video game station 1 of the master is downloaded to
15  the portable electronic device 100 of the slave, The attribute data is data that
represents extent of growth, personality, etc.

By nurturing the appearing personages or characters in the program executed
by the microcomputer 41 within the slave portable electronic device 100, the
attributes thereof are caused to change independently of the program executed by the

20 console of the video game station 1 serving as the master.

The portable electronic device 100 embodying the present invention is
configured so as to operate independently and, moreovet, is small in size and
convenient to carry about. As a result, the personages and characters that make an
appearance owing to the program run on the portable electronic device 100 can be

25  carried about and nurtured by the user (the player of the game) at any time. The
attributes of the appearing personages and characters nurtured under the care of the

user can also be transferred (uploaded) from the portable electronic device 100 to the



program 5 Thus, as described above, it is possible to inplenment a
video gane in which cooperative operation can be carried out by sharing the
attribute data of personages and the like with both the vq qf%aggwﬁtation
1 constituting the master and portable el ectronic device con uting
the slave and by causing the attribute 2 change in each of these devices.

10 Next, a gane played usingt above-menti oned vi deo game
station 1 selcyhdole @t&laébe%meﬁronqm; théd@seR Olnithie k&se@hespearitigpectdniges 100
serving as the slave will be described in detail. For the sake of

sinmplicity, taAgchiral@ers9adBe AlruiedRavk A Lhanged eftRriicepdratedinhty as the
"master"” and the portable electronic device 100 as the "slave" below 15

Descri bed neXgroghhhlbefdg ramogtiRGhdstes #ldes garhesiion Iidxadeno acttietieal devi ce can
give rise to an event in a slave. Wen an event occurs in an internal
device in a gréyem. the fact that the event occurred is stored and then the
event occurrence is communicated to the master in response to a request
fromthe paster. Athus asdssttibed dtoee,dr is pbssitdé tocimpirments video gameintwiticld)  only
the master but can also be an internal device. Further, an external device
al so can be tchepautivgiapenationcanipaneiddant bystouigy theratribute dataol persgnages an

i nternal device, nanely infrared comruni cati on. For exanple, when the

i nfrared receindéie like witlcbath theevideo grine sttipn i icamstitiiting theamastar andipegableal | ed
resi dence section, which is a programfor sensing this fact, 2 5 senses
the fact of rehc&phmdavramm(kmmdmwmgathp ebpoarskbyt causing:theatirieyte toschengaios. 1 an
event has occurred on the slave side, the slave al so sends the status back
to the nast ercachHofitbeserdevis¢sat us cannot be sent back unl ess there is a

st at us-request - 28 - command fromthe master. Accordingly,

requi redlfhat noniNest iaggmgelayed pgngrthg ab@wmmtmgcﬂyl %S%Weﬂatioﬁ‘el S:?F‘él% and

the master using a status-re uest command., Qutwardly ver,.. it appears
that status ias theanaser sadthe egtacpmg,dewce 100 serving as the slave will be

described in detail. For the sake of simplicity, the video game station 1 shall be
referred to simply as the "master” and the portable electronic device 100 as the
"slave" below.

15 Described next will be an electrical system in which an internal device can
give rise to an event in a slave.

When an event occurs in an internal device in a slave, the fact that the event
occurred is stored and then the event occurrence is communicated to the master in
response to a request from the master. As a result, the origin of an operation is not

20  only the master but can also be an internal device.

Further, an external device also can be the origin of an operation through the
intermediary of an internal device, namely infrared communication.

For example, when the infrared receiver of the slave receives infrared
radiation, a so-called residence section, which is a program for sensing this fact,

25  senses the fact of reception and sends the response to the master as status.
If an event has occurred on the slave side, the slave also sends the status back

to the master. However, status cannot be sent back unless there is a status-request



The sJave is given the capability of providing a command for investigating
5 ., whether or not an event has occurred. By calling this command
repeatedly, the circunstances of event occurrence can be BQr}Lttﬁrﬁgosolf an
event has occurred, the event is acquired and vari ous operartlbns‘ are
performed dependi ng upon the content of Jghe event. In response to the
command, any operation can be started fromthe slave side, 10 wher eas
her et of or e a coswmand dronothieymastes. Avchedinglyait tsoraguired thiat aronittngtsesgeeforméd ens
that can give rise to events in the slave are accessory devices such as an
i nfrared bl ockntimpeslydetweash thegidvened thednasteo oking a statwsirtquast comogmdns r unni ng
on the slave. The fact that these accessory devices and prograns wi sh to
make sonet hi fptwarsie howayerbie appearsiilvit statusds being deat antoraicallji 5

Exanpl es of nethods of use are "Want to do ... when the tinme becones ...",
"If a voice is seridedlave fsegiven the capabilityl ¢f providing a cemmiand tor lipvestigating ed
communi cation from another slave, then .", etc. The relationship set forth
above wi| P bevhethee ot peidineiver hasdasneed cBy ealling:thislcommagd sepeatadlytbon in Fi g.
16. 2 0 . Data froman external renote controller constituting an
ext ernal devic&eumstancss ef ¢ustit erevaence 6an be mpgitared. ol an ¢vant has acpuares) e, Thi s
becones data to the naster. Cccurrence of an event within the slave al so
beconmes dat a eVenttihicquised and vapigus eperatioas e pergrmed depandingruporr figcoptent when

t hese events qccur, a "YES' decision is rendered in regard to 25 event
occurrence afdhA¥ERL occurrence steps are executed. A read-out request is
I ssued to the slaye and data to the naster is read out_of the slave as
read-out data. | nlBTepAEe ihdre sommand, @Y oparationsan be Vatskem dhecteveyidls: does
not occur, - - decision is rendered in the master in regard to

a "NO' - 29
event octfr r dfceras Rereiaferr  reagtion, palg as magde loacammanddrqm theauasterit ed. A

protocol relating,to event-accurrence fachors wll be decfcri bed, with
Items that can give rise to events i the slave are accessory devices such as an

infrared block, speaker, microphone and clock, as well as programs running on the
slave. The fact that these accessory devices and programs wish to make something
happen can be communicated to the master.

15 Examples of methods of use are "Want to do ... when the time becomes ...",
"If a voice is sensed, then ..." and "If ... is received by infrared communication from
another slave, then ...", etc.

The relationship set forth above will be described with reference to the block
diagram shown in Fig, 16.

20 Data from an external remote controller constituting an external device is
received data from a light receiver in the slave. This becomes data to the master.
Occurrence of an event within the slave also becomes data to the master and is read
out by the master.

That is, when these events occur, a "YES" decision is rendered in regard to

25  event occurrence and event-occurrence steps are executed. A read-out request is
issued to the slave and data to the master is read out of the slave as read-out data.

In a case where an event of the above-mentioned type does not occur, a "NO"



reference to Fig. 17. 5 Renote control, clock and voice can be
ment,i oned as exanpl es of event- occurrence factors. These are comruni cat ed
to the firmware of the slave. Mre specifically, renote C(E:ptrg'%r ééﬁ)(:k and
voi'ce are sent to the firmware on the slave side via the (Pa&S8FOY of a
renote controller, alarmand m crophone,, Sfe_;spectl vely. 10

exanpl e of steps in the firmvare of the slave will be descri bed vmth
reference to decisicvis henderedlih tistmastee th separlitgevehBoccimrent andiewentoni t ored at
step Sill by communication of event-occurrence factors. Event occurrence is
noni tored at odeverreeetpradesyingSit hat ex@citdESS" deci sion is rendered and control
proceeds to step S113 if an event has occurred, and a "NO' 15 decision is
rendered and cont rAlprote¢al relstingdo svenp-oSturtened factnrsevitiibe deswsibexbwitbccur r ed.
Events are accunul ated at step S113. Control then returns to step Sill.
Anot her exanpieteredficeds Eigs17.n the firmvare of the slave will be described
with reference to a flowhart shown in Fig. 19. A comrunication port is
moni t or ed 3at an i nRkerhete centayd, Bickland voice gar bt mentpnéd as exampignpfemenbn from t he
master. Control then proceeds to step S122. Processing branches at step
S122 in depeneRsngenagfastonshdhese arasemeunicatedito the firmavanpefithe sla®peci fical ly, a
"YES" decision is rendered and control proceeds to step S125 if

communi cati on fr onMprespaeifeadly, temwweﬁplopleqmbmlce & senb to thefirgwatesi on i s
rendered and control proceeds to step S123 otherw se. 25

Event - accunul &t the slaveside wiathermnseciver afis rimate eontrgllen, alarpp srdmicsephenep S125
and then this series of steps is exited. Processing branches at step S123

in dependence"eﬁﬂfﬁh"%et her - 30 - com‘rum cation fromthe naster is an
event acquisition request. Specifically, "YES" decision is rendered and
control gr‘)oceeds 40 §’E"§}?l‘5(1fzsleﬂsﬁn Ehﬁéif@&’ﬁfﬁﬁflthfaﬁtl?‘{?rv’m%#?%cﬁéem}‘er is an

event acqui sitjon requgst ﬂ de
reference to a owchart 1 ustrate n Fig.

%§S|on is rendered and

Events are monitored at step S111 by communication of event-occurrence
factors. Event occurrence is monitored at the next step S112. A "YES" decision is
rendered and control proceeds to step S113 if an event has occurred, and a "NQ”

15  decision is rendered and control returns fo step S111 if an event has not occurred.

Events are accumulated at step S113. Control then returns to step S111.

Another example of steps in the firmware of the slave will be described with
reference to a flowchart shown in Fig. 19.

A communication port is monitored at an initial step S121 in regard to

20  communication from the master. Control then proceeds to step S122.

Processing branches at step S122 in dependence upon the communication
from the master. Specifically, a "YES" decision is rendered and control proceeds to
step S125 if communication from the master is an event request, and a "NO"
decision is rendered and control proceeds to step S123 otherwise.

25 Event-accumulation information is transmitted to the master at step S125 and
then this series of steps is exited.

Processing branches at step S123 in dependence upon whether



contral proceeds to step S121 otherw se. 5 The content of the
event is.transmtted to the master at step S124 and then this series of
steps is exited. A series of steps on the nmaster side w II (i{%?,%gg&)ed
with reference to Fig. 20. An event investigation is perfor 8

initial step S131 by communication 10 _ yyth the slave. Control then
proceeds to step S132. Processing branches at step S132 dependi ng upon

whet her t her ecorsmanicaionrfrom thenmister Epacévenicathiyisiomreqést” Speeificallgn i s
rendered and control proceeds to step S133 if there is an event, and a "NO'
deci si on is rEYE® datisiondis canderedland edmwohprotecds teegreR 12 if the cbmmmnicstionn event .
15 An event is acquired by conmunication with the slave at step
S133 and t he fomrthe mgsteriaan event ecquisitiinapquss3 dnd CONOY décisidein rendenedasdt o st ep
S131. Communi cation based upon the conventional protocol wll now be

descri bed in &onteef plogeeds bestppB tisshafvissonpar i son with the node descri bed
above. As shown in Fig. 21, steps on the slave side include nonitoring a
communi cat3 on por t Thewanéephipfithe event  transmitted to henmaster atetapdil2dandthenp S145.
Control then proceeds to step S142. Processing branches at step S142 in
regard to whethifcseriehef siepstisexitedsued a read-out request. Specifically, a
"YES" decision is rendered and control proceeds to step Sl44 if the master
i ssued a read-out ASgkSHE stephen themasier side Wil bhdgseribed yidy referenge taeBigit r ol
proceeds to step S143 if the master did not issue a read-out request. 2 5
Processi ng brehches at step S143 dependi ng upon whet her the master has
issued a wite request. Specifically "YES" decisign is rendered and
control proceeds t@ngy@blrggﬁgapqnlsmérfm an ipdtipd sfep S35 biecomumpicationgng
"NO' decision | - rendered and cont.r returns to step S141 if the
master dild no‘f”tﬁg?tf@"ﬁ Gt thengracsaeds tortepsyl ége sends data back to the

master at step Sl%occ%(s)lg}g Lranchcg %’p st[:;? gﬂfieper?du% gp%n%v:lh%'gﬁer there is an event

or not. Specifically, a "YES" decision is rendered and control proceeds to step S133
if there is an event, and a "NO" decision is rendered and control returns to step S131
if there is no event.

15 An event is acquired by communication with the slave at step S133 and the
event is reacted to at step S134. Control then returns to step S131.

Communication based upon the conventional protocol will now be described
in brief for the purpose of comparison with the mode described above. As shown in
Fig. 21, steps on the slave side include monitoring a communication port in regard to

20  data from the master at step S145. Control then proceeds to step S142.

Processing branches at step S142 in regard to whether the master issued a
read-out request. Specifically, a "YES" decision is rendered and control proceeds to
step S144 if the master issued a read-out request, and a "NO" decision is rendered
and control proceeds to step S143 if the master did not issue a read-out request.

25 Processing branches at step S143 depending upon whether the master has
issued a write request. Specifically, a "YES" decision is rendered and control

proceeds to step S145 if the master issued a write request, and a "NO" decision is



Data fromthe master is received at step S145. Control then returns to step
5 ,S141. The communi cati on protocol on the nmaster side will be described
with reference to Fig. 22. In case of data read-out, the rB%S;[e?éIoziﬂﬂls a
data request to the slave and received data sent fromthe STave as a result
of the data request, as shown at Ain Figy 10 22. In case of data wite,
as shown at Bin Fig. 22, the nmaster interrogates the slave in regard to
whet her dat a roderudambtantnol fesurad toctepd141 ff thamasteradithoti issat b owrith ssjuésben

al lowed, the nmaster transmits the data to the slave. A protocol used in
relation to the abbhesslaiesendshiath moktthe aastenat steptSidénCaftrol thehaetomster and

the slave will now be set forth in detail. The protocol nanme is defined
first. The preew8bl.used in comunicati on between the master and the sl ave
is referred to as a "controller protocol”, abbreviated here to "CP".

Further, a protocoDatalftom the opstesisgedejved @t siep SHS. rGostrel therretranstostept h
fourth byte is referred to as CP 1.0, and a protocol in which 01 to 03
commands & soSH10 can be interpreted in addition to 00 is referred to as

CP 2.0. - 32 - Wen a read operation is perforned, CP 1.0 is as

i ndi cated in Tabl elle ¢pammunicatingprotacobpn thy mpsieeside will be descried with 3

4 5 6 7 MASTER 81 52 00 00

SecH SecL referencgo Eiga¥z: zz St at 5A 5D

00 00 SC 8 9 10 11 12 .. MASTER
00 00 In case of(sigta read-outphe mapger sspds g-data request fy the slave agd. Secl
do dl

"received data sent from the slave as a result of the data request, as shown at A in Fig.
10 22.

In case of data write, as shown at B in Fig. 22, the master interrogates the
slave in regard to whether data communication is allowed. If data communication
has been allowed, the master transmits the data to the slave.

A protocol used in relation to the above-described communication between

15  the master and the slave will now be set forth in detail.

The protocol name is defined first. The protocol used in communication
between the master and the slave is referred to as a "controlier protocol", abbreviated
here to "CP", Further, a protocol that accepts only 00 as the master command of the
fourth byte is referred to as CP 1.0, and a protocol in which 01 to 03 commands also

20  canbe interpreted in addition to 0O is referred to as CP 2.0.



Wien a wite operation is performed, CP 1.0 is as indicated in Table 2

bel ow. - TABLE 2 10 CP1L.0 WRITE 1 2 3 4 5 6 17 MASTER

81 57 00 00 SecH  SecL 00 SLAVE zz St at
5A° 5D 00 00 sc 8 9 10 Ony L. No.PAOYD,
MASTER 00 do ? ... SLAVE 5D
00 00 00 00 Fbre zz rep %sents hlgh | npedance or

undefi ned,

"Stat" Waeh eswatcﬁaefaaaﬁ Isércﬁi@frﬁlecﬁ CRtiUpis a8 RdicaRAGATaR0d beloRCL"
represent sector-nunber high and sector-nunber |ow, respectively. -

33 - The speci al -purpose protocol CP 2.0 is as indicated in Table 3 bel ow

TABLE 3 5 CP 2.0 Speci al - Purpose Protocol 1 2 3 4 5 6
7 8 MASTER 81 52/57 Cnd OOQABDR1 tx1 tx2 tx3 . SLAVE
zz Stat 5A SD Size rxl rx2 rx3 SizeByte In Table 3, "52", which

is the val ue @GP 1itthe second byte of the master, represents read-out, and

"57" represents wite. Here data |ength prepared by the menory card is sent
by "Size" Son REAEX- 10 command basi s, and conmuni cation is term nated
W th tX( n)/rX ||) steeeette—the—fLst+ "} Jy’[ As—fror—-herecoprratd——Crd"
"01", "02", ~ 03—and——O4- Tﬁm segx—x: ot \ ,ar-ﬂ—u-f-e%p 6 7 text
read/ wite, ng ST'TEBrd a&l‘pq“nrilz ddvi 88 i hf A%ntli SecH SecL 00

SLAVE 7z Stat 5A 5D 00 00 5C

8 9 10 11 12
MASTER 00 00 00 00 00
SLAVE 5D SecH | SecL d0 di

When a write operation is performed, CP 1.0 is as indicated in Table 2 below.

TABLE 2
10 CP10
WRITE
1 2 3 4 5 6 7
MASTER 81 57 00 00 SecH | SecL 00
SLAVE ZZ Stat S5A 5D 00 00 5C
8 9 10 11 12
MASTER 00 do di d2 d3
SLAVE 5D 00 00 00 00
Here "zz" represents high-impedance or undefined, "Stat" represents
memory-card status, and "SecH" and "SecL" represent sector-number high and
15  sector-number low, respectively.



acqui sition and nenory-card-accessory device read/wite, respectively. 1 5
Communi cati on content when each conmmand is executed is indicated bel ow.

Slave information is indicated in Table 4 below. This con hS pla -only
content. TABLE 4 READ ONLY 1 2 3 45 6 7 8%NR}§%E§ZPAW 81

52 01 00 00 XX XX _ 3¥X. SLAVE zz St at 5A
SD OA rev sn3 sn2 10 11 12 13 14 15 MASTER
XX XX XX XX XX xX SLAVE snl bl k1
bl kO al tl altoO dev 2 0 - 34 Here "rev" represents

a firmware revi si cbhecspecialeurposs Ipentecol £812.kisaspidisateddn Mable 3'below. i n regard
to CP 2.0 rev 1.0. Further, "sn3" to "snO' represent nenory-card seri al
nunbers, and "blkl" to "bl kO represent nunbers of storable blocks. It
shoul d be noted that one block is 5 equivalent to 8 kil obytes. In
addition, "altl" to "altO' represent 3 of alternative sectors, and
"dev" stands for nunbers of accessory devices of a nenory card. Read/wite
of save cént &xk 2 Specipd-Pyenose Prtesohext . Protocol relating to save context

|18 aswﬁhown itn ‘QDI €5 WeR T 32;9203L§Errogrma!§a 0 gSTShpwi 1N Tabl e56
on M Le ER[ 81" "0 .00 [ 2 1og3 | o

6 7,8 MASTER S - - g86- HK 6 SLAVE

27 St at sal S zz hotat | 5A, | 5D ;gxzc rxl | x2 | 1x3

i< Size Byte -

[}
[]
1
)

In Table 3, "52", which is the value of the second byte of the master,
represents read-out, and "57" represents write.

Here data length prepared by the memory card is sent by "Size" on a per-

10  command basis, and communication is terminated with tx(n)/rx(n) succeeding the
{size] byte.

As for the command "Cmd", "01", "02", "03 and "04" represent memory card
information, save-context read/write, memory-card-accessory device information
acquisition and memory-card-accessory device read/write, respectively.

15 Communication content when each command is executed is indicated below.

Slave information is indicated in Table 4 below. This content is read-only content.

TABLE 4
READ ONLY
1 2 3 4 5 6 7 8
MASTER 81 52 01 00 60 XX XX XX
SLAVE zZ Stat SA 5D DA rev sn3 sn2
9 10 11 12 13 14 15

MASTER XX XX XX XX XX XX XX
SLAVE snl sn0 | blkl | blkO altl altQ dev

20



15 . TABLE 6 WRITE 1 1 2 3 4

5 . . .6 MASTER 81 57 02 00 00 run SLAVE
27 St at 5A 5D 17 00 7,8 9 -12 . 17 -
20" 21 - 24 25 - 28 MASTER t op Stat  argl O“é?%é“’-""*‘%%? 93

ar g4 SLAVE 00 00 00 _ 34 00 00 00 Here "run"

represents a state immedi ately preceding a master node or a state to which
a shift is nade af Here 'réid represeats afirdovanasevisivarcodxof eslaveT (Fat example, @, " 1",
"2" 20 and "3" represent sleep, clock display, "resune"” state inmediately
precedi ng mashave "Gblin regard teCBAM jewd.0of nenory-card application from

desi gnat ed addr ess, - 35 - respectively. Further, "top" stands for the
bl ock nunber at whFettherhenddggi"snii" mepresentomeragytcaskserialmumbsrsharsh'bsié dut ed or
will be executed, "start" represents the address at which execution is
started after "?e' reprpsent nwipbiers pEstesebledipcks.. i shouldiee ratert etongilask ise- 5

di sposition of a nenory managenent unit (MWJ), and "argl" to "arg4"

i ndi cate a?guﬁ@ﬁY@cmé‘P delstiesnhen an application starts being executed. It
shoul d be noted that the argunents are substituted into registers that are
used as argunents.lma%t@mo@%ﬂ'tj)s@&()'f Tepeeseptnsmbers af Yternpkiys sectarqfagd nat i on
belonging to a slave is as indicated in Table 7 bel ow. The protocol used in
devi ce i nf or nedsvostandsfar symbeshof agcassery deyigespigimgmory side 7 READ ONLY 1

2 3 4 5 6 7 MASTER 81 52 =~ . 03 00
00 XX xx SLARgad/write of save coniggizwill be dgacribed nexgyProtocofrelating gosave sij ze

context is as shown in Table 5 when read-out is performed and as shown in Table 6

10  when write is performed.

TABLE 5
READ |
1 2 3 4 5 6 7.8
MASTER 81 52 02 00 00 XX XX
SLAVE Y44 Stat | SA 5D 03 run | top
15 TABLE 6
WRITE

1 2 3 4 S 6
MASTER 81 57 02 00 00 run
SLAVE zZ Stat SA 5D 17 00
78 9-12 [13-16 | 17-20 | 21-24 |25-28
MASTER | top Stat argl arg2 | arg3 arg4d
SLAVE 00 00 00 00 00 00

Here "run" represents a state immediately preceding a master mode or a state
to which a shift is made after the master mode has been exited. That is, "0", "1", "2"
20  and "3" represent sleep, clock display, "resume" state immediately preceding master

mode, and execution of memory-card application from designated address,



15 ) Here "dev" represents the device category nunber and "size"
stands:<for the size of data read fromand witten to a device. That is, "0"
represents 128 bytes fixed, "1" to "127" represent size byte fi nd
"-1" to "-128" represent 1 to (-size) bytes variable. }iﬁg&9%3§9ﬁﬁe

nanes and data structures are as indicat in Table 8 bel ow. TABLE 8 NO
DEVI CE NAME DATA STRUCTURE 1 CLOCK

DATE; TI ME; DAYpeCHVSAEEK 2 | NFRARED REMOTE 1 - 128 BYTE
VARI ABLE- CONTROLLER LENGTH DATA 3 SPEAKER/ M CROPHONE
4- 128 BYTES (256F8iivRI"ER) sBnds foCHeDASKA number at which the begitilidgoy ah DTMF
FOR BUZZER FREQUENCI ES 1, 2; 2 BYTES EACH, OSCILLATION TIME 1
BYTE 5 L COapphcKionciay bedd executed or will be@xedOFdd, "start"@bpresents theaQUUBATRERY
VOLTAGE 0: VOLTAGE LOW 1: DETECT VOLTAGE NORMAL 5

Speci fi cal | y, whigigagoytion fs stareed afterghe miaster mode'is grited; 5¢., thoaddsessafier reo cl ock,
infrared renmote controller, speaker/ m crophone 4-bit PCMdata, DIM-F for a
buzzer, L@ED bdispasitigntaif agnamaty senegemeohunit (MMW)andt"ag)" toolargdy éndicate
respectively. A protocol used in read/wite of accessory devices of a slave
are as indi cal8umens deliveres vhearsq appliqstipmsiarts) pingecuted. Fféﬂlyulzi be noted 3 4

5 7 -
that the arguments are substituted into registers that are used as arguments.

A protoco] used in acquisition of device information belonging to a slave is
as indicated in Table 7 below. The protocol used in device information acquisition is

10  read-only.

TABLE 7
READ ONLY

MASTER 81 52 03 00 00 XX XX
SLAVE Zz Statt 5A 5D 02 dev | size

15 Here "dev" represents the device category number and "size" stands for the
size of data read from and written to a device. That is, "0" represents 128 bytes
fixed, "1" to "127" represent size byte fixed, and "-1" to "-128" represent 1 to (-size)

bytes variable.



MASTER 81 52 01 dev 00 XX XX ... SLAVE

zz + 'Stat 5A 5D 80 rxI rx2 TABLE 10 15 WRITE 1 2
3. 4 5 6 7 8 MASTER 81 57 1

dev si ze t x| tx2 . . STAVE zz St é)tur tet NB'KAOQ) 5D

80 00 00 OJI’ ref. No.fAQS0 - 37 - Here dev" represents

the device category nunmber, "rx|l" represents read-out data, "txl" stands
for wite data, arldeviesnagesdahdatestrebures ard avindicatedat Babde & belowhe desi r ed
wite data size is valid only when data is of variable length data. A
so-called infrared protocol, in which infrared radiation is used as the 5
transm ssi on nmedi um can be utilized in actual communication of the
foregoing protocol. This infrared renfABIdb8troller protocol wll now be

described. Atr NG S| on- 'ﬂEWEfENﬁ\M Hag—amd ﬁAﬁgﬂRUﬁf UREP"® ress flag
ﬁ_l*g, A 4

are exanpl es of ovt+ced r-eter {ye-data. Wth
regard to an In ZDGK e an_infor e | DAT] bAYéiFiWEE!Eﬂu s 10

i nfrared protocjl % wh N@%&REM%%I i ed apl nirfeB ¥TE VARIABLE-ce {ype and
serial nunber an JIGONTROLLERt commnd i SLENGTHDATAe devi ces

correspondi ng tjo thi s SPEﬁKEMWGR@HiONE\#SOmZSrBiY'EEs\(ESBWPMS)r mat i on.
Exanpl es of the_infor[lATIREMPATA I n responsEFIXBD his tinme are nod¢ of use,

namel y whet her [t hef d§\DTMF FORPBURZERS €0 IHUWG@ENCYES TWEGTEQP devi ce
has been 15 gonnectled to the controller t Se Lﬁ@bﬁ’f’fl\%’ to the
' I1 ﬁﬁm na{T e nas

menory card terjm nal of the master or the S er,

devi ce type, ngmetgy T . HAf& S vcr ard—sef | al
nunber, firmare "sw. PCt Bﬁ'u'" h¢ﬁmgac':°s \Q iﬂ D§ there ik a device

that has startdd r6esp 2 Vi éQVg 1:
DETE VOLTAGE NORMAL

5 Specifically, numbers "1", *2", "3" "4" "5" and "6" correspond to clock,
infrared remote controller, speaker/microphone 4-bit PCM data, DTMF for a buzzer,
LCD backlighting and detection of low battery voltage, respectively.

A protocol used in read/write of accessory devices of a slave are as indicated

in Tables 9 and 10 below.
10
TABLE 9
READ
1 2 3 4 § 6 7 8
MASTER | 81 52 01 dev 00 XX XX
SLAVE 44 Stat S5A 5D 80 rxl x2
TABLE 10
15 WRITE
1 2 3 4 5 6 7 8

MASTER 81 57 01 dev size tx1 tx2
SLAVE 7z Stat SA 5D 80 00 00




2 0 awaited until this response ends. In order to arrange it so that
sound:wi.Il not be emtted endlessly in response to interruption of a signal
during operation, it is always arranged so that operatingati C gge set
in‘regard to a device that does not shut down automati cal Pﬁf‘%&?@o

di stinction between progranms and data w .) _now be described. 25 An
execution program can be read/witten by ‘a conmand "00" in the sanme manner

as data. Data and Hure0deBeprésents il denigs cabgsty humberparll' @pesentsagad-obtl ows:
The initial block of a menory card is a FAT, and there is a 128-byte data

area for -daB8 "tx1 egefidsitbo®lite ddeyvrivbsize’ deroeesdasisedIeitb dhte sizar Fheised at t he
present tine, newinformation is added to a vacant area. Since read/wite
of a portion desiréd erirahdssiais bylidely ahawdathis of saridbbollength datiat h t he current
library, a programidentification flag cannot be set except for data
(copied 5 by OSA sowalledanfrated potdegl, i which infeens rddistion is fusédtasitke assuned
that a flash nenory portion is equipped wwth an MMJ, information that is
added on Bs rtemkmisdidnassliimmfoan betiilived amacteal pompuaicititat of thedforagoingcat i on
flag. If the MMJ cannot be attached, then what is executed is only the
conti nuous 1GQprotopwloJhisinfrarad remate-centfallenphotosokwill nowresadeseribgdess

I nformation", therefore, is unnecessary, but it is necessary to provide a
gar bage col | ect i omA frammission-infprogressfflagrand meedeption-imeprogressifiagare he area from
bl ock 1 vacant. The reason for this is that transferring data by

communi cat i orexamples ficommandsiprovideddn osdepto send anghreegivedaiat i ve sector is

bei ng used, the codes of the application will no 15 | onger. he conti nuous.
Accordi ngly, this Wihmgardte agduie reguestni o asuinfosmalionaqqusyt, 4seddp s cat i on.
When the codes of an application cannot be witten to this block or codes
cannot baOwr iinfrared protecohprhena maskdvapplied ey medefase dewice bps and seriab

I ndication of this fact_ nust be given, In order, to prevent wite . failure
due to the sdwmbseand gndnfy regpest eqmmmandiis issued, thedsvicss corresponding to ch an

application has_been |eft witten in, it is.,
mask respond in unison and send back information,

Examples of the information sent in response at this time are mode of use,

namely whether the device is being used independently, whether the device has been

15  connected to the controller terminal of the mastet, to the memory card terminal of
the master or the SIO terminal of the master, device type, namely master, slave or
infrared transceiver, and serial number, firmware revision number and accessory
device.

If there is a device that has started responding previously, a new response is

20  awaited until this response ends.

In order to arrange it so that sound will not be emitted endlessly in response
to interruption of a signal during operation, it is always arranged so that operating
time can be set in regard to a device that does not shut down automatically.

Next, a distinction between programs and data will now be described.

25 An execution program can be read/written by a command "00" in the same
manner as data. Data and programs are distinguished from each other as follows:

The initial block of a memory card is a FAT, and there is a 128-byte data area for



2 0 _necessary to subject the data area to a wite check periodically.
Thus, :a conmmand for investigating whether an event has occurred is provided
in a slave. By calling this command repeatedly, the ci rcur&{%p%\%AgO event
occurrence can be nonitored. If an event has not occurred, e conmand f or
nmonitoring this event is called 2 5 agggn. If an event has occurred, this
event is acquired and various operations are performed dependi ng upon the
content of thackbleok. Howevarssincesanly 32 bjtes aronsedatithe presemipimmcanéwn can be
started fromthe side of the - 39 - menory card, whereas heretofore a
reacti on onl yinfeamatierdis atidedtoa@ommamdrear om t he master. Itens that can give
rise to events in the slave are "accessory devices" such as an "infrared
conmuni cat i on bl ocSincesppadiiveite ofr mrigpitbatexageds 32 bytks canpet bsehtried pubwith
programs running on the nenory card. The fact that these thenselves wish to
make somnet hi nie begens ibraay) alprogramnidantification flag cannet hasst excepEion App (eopise

met hods of use are "Want to do ... when the tine becones..." and "If a

voi ce i s SenskyiOSDhemitten directlytfrom bgamwe diskd next will be direct start-up of
a programon a recordi ng device 10 usi ng a_FAT system undergoi ng address
mappi ng. Direct stiittis quumfsdﬁlapaﬂgqhammofymmt@nﬂ%mmﬁgmaévil\é@%s such that
when a nenory 203 is operated froma CPU 201, as illustrated in Fig. 23,
non- consecut i nformatien thatis addedonds ecakarslipss inforsation pRdk? ProgrAmMYdats or ni ng an
address conversion 202 using a file allocation table (FAT). 15 By
converting thdertifiradenBag.of bl ocks 1, 2 and 3, which are arranged non-
consecutively in nenory, in the address converter ZOék they are,made to
appear as consecutlfthe MMSEgannot beatigahedathen whalds exscuts 15“111&@@“3?“(5‘81%% are

prescribed units of stored informatjon in the nenor 03.. By, performng the
é", t creforc),/ is

address dénveRregigm that stastsiiram blegkrl.s yReal address dpfpumatio

unnecessary, but it is necessary to provide a garbage collection function in the
firmware in order to make the area from block 1 vacant. The reason for this is that
transferring data by communication with the master is too slow.

If an alternative sector is being used, the codes of the application will no

15  longer be continuous. Accordingly, this cannot be used as an area accessed by an
application. When the codes of an application cannot be written to this block or
codes cannot be written in completely because of inadequate capacity, an indication
of this fact must be given. In order to prevent write failure due to the service life of
the flash memory even in a state in which an application has been left written in, it is

20  necessary to subject the data area to a write check periodically.

Thus, a command for investigating whether an event has occurred is provided
in a slave. By calling this command repeatedly, the circumstances of event
occurrence can be monitored.

If an event has not occurred, the command for monitoring this event is called

25 again. If an event has occurred, this event is acquired and various operations are
performed depending upon the content of the event.

In response to the command, any operation can be started from the side of the



2 0 _arranged consecutively in apparent terns as shown at a in B of Fig.
24 when a programis executed. As a result, the program can be executed as
is. Heretofore, blocks arranged non-consecutively as sho } of

Fi g. 24 where rearranged consecutively as shown at a in \Ié\?ﬁr.ar%ﬁ?'#&)sgeri es
of steps regarding this address conver_sizggn_wi |1 be described with 2 5
reference to a flowhart shown in Fig. . Afile is designated at an
initial step n¥kory@ardadticresshdratofbesa traetiombniit wad mpdeSt 3, command éadi thg sect or
information is acquired at step S13 and the starting address of - 40 -
the sector i angsteeserved at step S14. Control then proceeds to step S15.
Processing branches at step S15 dependi ng upon whether the sector is the
final address. Spdtenfsitbatichy giva riserESivente in the slavé are ' angessprydiesices” sbeh 250l
proceeds to step S17 if the sector is the final address, and a "NO

deci sion is raarfitdrasel comim&nication tlock) sppakst eeidophenesind plogt's a5 well B sector is
not the final address. The information of the next sector is acquired at
step S16. 5Comregrems haming acbe themoty eardpTig1fact tinfdhese themsefves wislyiq makeade at
step S17, and an address Kn is set in an MMJ as an address M at step S18.
Control then spmethingiappen eandis cemmunicgted to the mastepr ocessi ng branches at step
S19 in dependence upon whether n is the final address. Specifically, a
"YES" deci sion i s Exangples of msthede ofuse ate Wandt krdes. tvphegdhgtimpbecome..i's t he
final address of the object file, and a "NO' decision is rendered and
control procdadsIftagoicedpsenpds, heRerWk'Se. The setting n = n+l is nade at step
S20, and the setting M= MtS | s nade at 15 step S21. ContraoJ .then
proceeds to step Seascripgdmesigyilhedireghatartippef apro N@ECIASIRYERC ¢ hi s

series of steps is exited. It should be noted that direct execution of a
program A mawsing FAT syplem pedessaing: $ 8198P8'n t he above-described FAT is
usual ly carried oyt, in the slave. Howeyer, this.does. not .J se_a
linitation upon tﬁé’"ﬁ? dakyp OfﬁP’é}gfqr'bH‘.t\ﬂﬁdfcoég fiace 1s Sith thal WS a

memory 203 is operated from a CPU 201, as illustrated in Fig. 23, non-consecutive
name addresses are shown consecutively by performing an address conversion 202
using a file allocation table (FAT).

15 By converting the addresses of blocks 1, 2 and 3, which are arranged non-
consecutively in memory, in the address converter 202, they are made to appear as
consecutive blocks 1, 2 and 3 to the CPU 201.

These blocks are prescribed units of stored information in the memory 203.
By performing the address conversion using this FAT system, blocks are

20  arranged consecutively in apparent terms as shown at a in B of Fig. 24 when a
program is executed. As a result, the program can be executed as is. Heretofore,
blocks arranged non-consecutively as shown at b in A of Fig. 24 where rearranged
consecutively as shown at a in Fig. 24.

A series of steps regarding this address conversion will be described with

25 reference to a flowchart shown in Fig. 25.

A file is designated at an initial step S11, an address is designated at step

$12, the leading sector information is acquired at step S13 and the starting address of



2 0 the present invention can be utilized in ordinary information

equi prent as wel | . - 41 - CLAIMS 1. A portable electronic device
equi pped with an interface for making a connection to a ma§i ek N3PRbEP @
program executing function, characterized by conprising: 5 pr ogram

storage neans for storing a program conggol neans for controlling
execution of said program and storage neans for storing event occurrence;
wherei n an evhetseatinis pressrvoé atrstep Slde Controkthenprocasdatgestepsids i s transferred
to said naster in response to a request fromsaid naster. 10 2. The
portabl e el ect r oni Brogessingdransbesaf istep S1H depeading sporcwbatharitks segtodistihe f ur t her
conprising event generating neans, wherein an event L?enerat ed by said event
generating mefind agéf%ﬁ oYnsei PﬂIYsar"HE§’t' decigien insendsred 3nd qunirobpriocegs’s &

el ectroni ¢ devi ce_ according claim1, characterized by further conprising
wirel ess commétap 847 if éh?ﬁ?é’é?ﬁé“h@fﬂ@éﬁ@fﬁﬁga%ﬂ‘@ desisianis rrpdersé and o 15

and/ or from another device. 4. The portable electronic device according to
claim 3, charSRY©} Pf?éﬁFdFFP§t%§1§aﬁﬂ@\ﬁé¢fﬂfﬁé‘ﬁbﬁh§ﬁéﬂ Wdﬁrcﬁsesponse to a signal
from anot her device re eived by said wrel ess, communi c%tron neans i s stored
in said storage nmehis m maio %&!‘&B‘P@S@t@dﬂ‘iﬂﬁlr Yetep S 0 GOMENBEMN t h an
interface for maki n(t; nection 2 0 to a master having a program
executing funErPF‘EFﬁ‘s %‘ﬁ%ﬂgﬁ erized by conprising: program storage neans for
storing a program,_contr

and conversion rre Trré" gdbmg@r r‘aﬁ%g%a@%éléég gab‘ﬁggfr‘g];’r‘i‘ Wﬁ r ﬁg;am
e 2 D, ] SR, ST R 0,70 por o
IR0 e e B GERBELSE bl SR o e RS B oo
5, characteri Zcﬁigcsgysgé&ﬁcgﬁﬁ a "YES" decision is rendered and control proceeds to step S22
if n is the final address of the object file, and a2 "NG" decision is rendered and control
proceeds to step S20 otherwise.
The setting n = n+1 is made at step S20, and the setting M = M+S is made at
15 step S21. Control then proceeds to step S18.
A program is executed at step S22 and then this series of steps is exited.
It should be noted that direct execution of a program in memory by the
address conversion in the above-described FAT is usually carried out in the slave.
However, this does not impose a limitation upon the present invention. For example,

20  the present invention can be utilized in ordinary information equipment as well.



- 42 - conprising wireless conmmuni cati on neans for sending and/or receiving
data to and/or from another device. 7. The portable el ectronic device
according to claim5, characterized in that the connected {as | vi deo
gane station, and the programthat has been stored in 5 (gaﬁ%%%ﬁgéﬁgn1
storage neans is executed based upon infgymation fromthe connected master.
8. A portable electronic device characterized by conprising: an information
processor capabl e of executing prograrCHAIMS storage neans for storing
program data that has been downl oaded; 10 addr ess conversi on neans
for acquiring position information of the programdata in said storage
nmeans and, when said storage neans has been accessed fromsaid i nformation
processor, fol. Adqurigblkickegtrenic dedtorquippedwdthan interfabe fpranakieg 4 commattioaccess

i nformation; operating-information input means for inputting operating

i nf or mati on t t» s@mesteri@vingiapfrogramtcxequtipg bmetism charagierizgd bp gompsising f or
outputting i mages and audi o which said informati on processor has produced
based uporP at | easprogtim sipregaieany forfteningsa prograimpput vi a sai d
operating-information input neans. 9. An entertainment system conprising a
mast er having a prégirahinesnsdor sontolting execitioreef said papgrany; #idave equi pped with
an interface for making a connection to the master, characterized in that:
sai d master has coWemRss megnsfar ftering eVARSICEYFNGe | nf or mat i on acconpanyi ng
execution of said programto said slave and far reading in information from
the slave; and 25 Wwheréin an eventithat §asReen sigted ip paid SIQFASE MSARSSS trapsierecdrig

storing a program control neans for controlling execution of said program
and aid master in response to a request from said master.

10 2. The portable electronic device according to claim 1, characterized by further
comprising event generating means, wherein an event generated by said event
generating means is stored in said storage means,

3. The portable electronic device according to claim 1, characterized by further
comprising wireless communication means for sending and/or receiving data to

15  and/or from another device.

4. The portable electronic device according to claim 3, characterized in that an event
generated in response to a signal from another device received by said wireless
communication means is stored in said storage means.

5. A portable clectronic device equipped with an interface for making a connection

20  to a master having a program executing function, characterized by comprising:

program storage means for storing a program;

control means for controlling execution of said program; and

conversion means for converting an address of the program, which has been
stored in said program storage means, with respect to said control means;

25 wherein said control means directly executes the program, whose address has
been converted by said conversion means, stored in said program storage means.

6. The portable electronic device according to claim 5, characterized by further

e

L

¥



- 43 -, storage neans for storing event occurrence; wherein an event that
has .been.stored in said storage neans is transferred to said master in
response to a request fromsaid master. 10. The entertai ngnt %%g,t %%a
according to claim9, characterized in that said slave 5 I RE A as
event generating neans, and an event ggngia;ed by said event generating
nmeans is stored in said storage neans. 11. An entertai nnent system

conpri sing a pemprésingwirelosy cdmmnadeagion axansUbl segdihg and/oomrecevidg datalt@ve

equi pped with an interface for making a connection to the naster,

char act er i zedandfortfirah andither device. said master has control neans for
transferring informati on acconpanyi ng execution of said programto said

sl ave and f or 7r #helportpbiaeleatfonicndeyice acdording tohwdaiml S ekaracheriked & datsthave has:
program st orage neans for storing a program 15 control neans for
control ling eswmeattedmasttr is aivideprgame atatiomradd therpregrain it hasbresn storeddonverti ng
an address of the program which has been stored in said program storage

means, with r &g piogrampstorige meamstis okecnied hased when isformationifromthe exinnentechs

directly executes the program whose address has been converted by said
conver si on ne@ager.stored in said program storage neans. 2 0 12. The
entertai nnent system according to claim 11, characterized in that the
connect ed mas@-eAHoélablc@ledﬁﬁﬂiggﬁ\‘éc%qlﬁtaicwﬁ,lﬂhlmpmisi@gbgram t hat has been
stored in said program storage nmeans i s executed based upon infornmation
fromt he connect ecaiformation processor capable of executing program data;

storage means for storing program data that has been downloaded;

10 address conversion means for acquiring position information of the program
data in said storage means and, when said storage means has been accessed from
said information processor, for addressing said storage means based upon pertinent
access information;

operating-information input means for inputting operating information to said
15 information processor; and
output means for outputting images and audio which said information
processor has produced based upon at least the operating information input via said
operating-information input means.
9. An entertainment system comprising a master having a program executing

20  function and a slave equipped with an interface for making a connection to the

master, characterized in that:

said master has control means for transferring information accompanying
execution of said program to said slave and for reading in information from the
slave; and

25 said slave has:

program storage means for storing a program;

control means for controlling execution of said program; and

R T A
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storage means for storing event occurrence;

wherein an event that has been stored in said storage means is transferred to
said master in response to a request from said master.
10. The entertainment system according to claim 9, characterized in that said slave
further has event generating means, and an event generated by said event generating
means is stored in said storage means.
11. An entertainment system comprising a master having a program executing
function and a slave equipped with an interface for making a connection to the
mastet, characterized in that:

said master has control means for transferring information accompanying
execution of said program to said slave and for reading in information from the
slave; and

said slave has:

program storage means for storing a program;

control means for controlling execution of said program; and

conversion means for converting an address of the program, which has been
stored in said program storage means, with respect to said control means;

wherein said control means directly executes the program, whose address has
been converted by said conversion means, stored in said program storage means.
12. The entertainment system according to claim 11, characterized in that the
connected master is a video game station, and the program that has been stored in
said program storage means is executed based upon information from the connected

master.

A



