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‘075‘?6 TA TRANSM SSI ON DEVI CE  TECHNI CAL FI ELD 5 The present invention’
relates to data transm ssion devices, aata transm ssi on net hods, data

o R oo oy oac™bns ceesr ding e, having recorded

executed by coapwt ers for managi ngDESGRERILTANi on protocols and 10
conmuni cation tim ngs between specific electronic apparatus and portable

comruni cﬂ””mm"mmm[m to realize conmunications between the electronic
apparatu Wtabl e conmmuni cation devices. 15 BACKGROUND ART Wen
per usi Ng variddde« Vb sites ararsensRAgMIEREion tkvercEi | s through a network
such as the Internet, nost users use their personal conputers. On the

ot her haq@cm&iblgqﬁ@ ephones connectable with 20 the Internet or the
| i ke have—appeared T recent years. The nainstream of conmunication

t f h h Nt er net th
ke 7 a°£y§?2ﬁ?°kkg%ﬁ%§ﬁ9g§8é§ PPba pBes ERerSonar or bEar e8Pl ar) system
has been extended so as to usabl e packet c muni ¢cati.ons.” 25 Man

per sonal d@&ﬁﬁ?ﬁeréjaa’iﬁetﬁta&?imdéél\%”t H‘eﬁ:“ﬁﬁl Sta” 2EaRamiZeion SYStemS'yf

computer-readable recording media having recorded therein data
transmission programs, and data communication programs to be
executed by computers for managing commﬁnication protocols and

10 communication timings between specific electronic apparatus
and portable communication devices to realize communications
between the electronic apparatus and the portable

communication devices.

15 BACKGROUND ART

When perusing various Web sites or sending/receiving e-
mails through a network such as the Internet, most users use
their personal computers.

On the other hand, portable télephones connectable with

20 the Internet or the like have appeared in recent years. The
mainstream of communication systems for connecting such
portable telephones with the Internet or the like is a system
in which so-called PDC (Personal Digital Cellular) system has
been extended so as to be usable in packet communications.

25 Many personal computers are provided with highly



SCOT 146W000 PCT/ JP02/ 02544 2 extensi bl e conmmuni cation ports that can be
connect edSWlitAOWEEPt abl e tel ephones and the like as well as (B 02/92544

tel ephone network and a private network. Besides, nmany personal conputers
can substantially freely set the 5 comupi cation protocols for ,
transmtting/receiving signals through their comunication ports. Such a
per sonal corrputer thus can connect with the Internet or the |like through a
portable tel e%gcﬁte connected to the conmuni atl on 10 Meanwhj | e, sone

recent us®k§e 1o EOMTertitABRiPD d%hr%?e?f Pdni ¢ pb&ré‘t‘i&n%%ﬁdaé“t“
tel evision receivers or. gane nmachines, having a twp-way conmnuni catl on
functi on, Powtlal?lpﬁ)r’i%tﬂafeé’htoé}%%héﬂés i ab1kS é‘@ce”é%l%ﬁss@c guptic
sendi ng/recel ving e-rmails nore easily. If a portable 15 tel ephone can be
connect edt 8 eRhP OB ENORK N Port PLor T yF RalPBE R bYi deBesd SaRh BANY
el ectronic apparatus, the wuser can performvarious operations such as
accessi nge®ebongilt e%Ompuﬁireéfpﬁarqlﬂg and sSendlt hg/lriecef Ve A YeSfli | 8heusing an
originally provided user interface device (e.g., an 20 input/output device
~such &s acommong azont ool perotandol ke £d1 kie) a nemidct enlg ¥ o eicesl Conmguni cat i on
port. However, the existing comunication port such an electronic
appar at uss pgowildesthsogghertdid yr| omemumicektiemsigpttsy t Bach hat of a
personal conputer. Besides, 25 the existing communication port has been set
for personal computer thus can connect with the Internet or
the like through a portable telephone connected to the
communication port.
10 Meanwhile, some recent users want to connect their
own electronic apparatus such as television receivers or
game machines, having a two-way communication function,
with portable telephones so as to access Web sites or
sending/receiving e-mails more easily. If a portable
15 telephone can be connected with a communication port.
originally provided on such an electronic apparatus, the
user can perform various operations such as accessing Web
sites or preparing and sending/receiving e-mails, using
an originally provided user interface device (e.g., an
20 input/output device such as a remote controller and the
like) connected to the communication port.
However, the existing communication port such an
electronic apparatus provides is generally lower in
extensibility than that of a personal computer. Besides,

25 the existing communication port has been set for

communications in a exclusive communication protocol at



comuni cations in a exclusive conmunication protocol at 1 ~r£). ?@1146%00
RCT/ J502/ Y2HA46WQ0@x c| usi ve communication timngs for the el &EIHEAE244
apparatus. Therefore, in the case of conpecting the existing comunication
port with a portable tel ephone, the el ettronic appar atus has need of
processing for 5 adjusting the communi cation protocol and tim ngs of
exi sting communi cation port with those of the portable telephone. For
realizing such a process with the electroni¢c apparatus, the user nust
Epdeirbn €15

exchange T$RELSSHSE CPPBEESST Ryt BRI T Aa SParAt LS, or the
user 10 nust send the el ectronic apparatus to a service center  for
rewiti ngePP3rprictessityepré@isem +P ANFeFaRRl A VEOAREATCAt TR port
connectable w th a portable tel ephone is provided, the electronic
appar at use £ af téathee®MRANH Gael PRt BTt YWhEBugh RHet aBlexdasspBone,
comuni cation port and the portable tel ephone. However, the provision of
such a newhexellgsiteontemapiiaadtos pory rapde atherosessinhef erectronic
apparatus. An object of the present invention is to provide 20 data
commufi catd dnsdevigeshedaamonhoaitdat ar abekods, andatamdgrgrinpEat i on
systens, recording nedia having recording therein the data conmmuni cation
progr ans,e@hdt idat acoommphicedtion poagr anstho the ssxeeclit €t ebyp cohpbtier s,
all of which nmake it possible to adjust the comunication
telephone. For realizing such a process with the
electronic apparatus, the user must exchange the signal
processing unit in the electronic apparatus, or the user
10 must send the electronic apparatus to a service center
for rewriting its processing program.

If a new exclusive communication port connectable
with a portable telephone is provided, the electronic
apparatus can connect with the Internet through the

15 exclusive communication port and the portable telephone.
However, the provision of such a new exclusive
communication port raise the cost of the electronic
apparatus.

An object of the present invention is to provide

20 data communication devices, data communication methods,
data communication systems, recording media having
recording therein the data communication programs, and
data communication programs to be executed by computers,.
all of which make it possible to adjust the communication

25 protocols and the communication timings of portable

communication devices with those of electronic apparatus



25 protocols and the comruni cation timngs of portable comrunication
devi.cgs WPEN 186WO80of el ectronic apparatus SC01146W000 PCT/ JPBEZ/E08E25444
when the desired el ectronic devices are connected with a netwirk such as
the Internet through the portable comuflication devices such as portable
tel ephone or the Ilike. 5 DI SCLOSURE OF THE | NVENTI ON According to the
present invention, first .comrunication data serially supplied in first
comuni cation cycles using a first comuni cation protocol 10 is received,
the firstwBeRmMiMiealPn f@st ££18CACAUMS af 8H 1 Cean P ¥ fief HE Gt bntitdtie
first conmmunication data is converted by a second comruni cati on protocol
i nto secondtwegnfrupieht iadn Wat alné P dut phroUrHe thesPadmRhfcati on data
supplied fromoutside 15 is received based on a first clock signa
suppl i ed €ppmurdiudat dent stpst hee swistdeh hes f pestt adoherufied &N N gaPa. the
accunul ated first communication data is extracted based on a second cl ock
signal. Meakehile, third comrunication data supplied from 20 outside using
t he second comruni cation protocol is received and accunul ated based on
second clock signal supplied fromoutside together with the third
communi cation data. The accunul ated third conmuni cation

DISCLOSURE OF THE INVENTION

According to the present invention, first
communication data serially supplied in first
communication cycles using a first communication protocol

10 is received, the first communication data is accumulated,
and then the accumulated first communication data is
converted by a second communication protocol into second
communication data to be output.

The first communication data supplied from outside

15 is received based on a first clock signal supplied from
outside together with the first communication data. The
accumulated first communication data is extracted based
on a second clock signal.

Meanwhile, third communication data supplied from

20 outside using the second communication protocol is
received and accumulated based on second clock signal
supplied from outside together with the third
communication data. The accumulated third communication
data is serially extracted based on the first clock

25 signal supplied from outside. The third communication

data is converted by the first communication protocol



data is serially extracted based on the first clock 25 signal supplied from
out si de. FB@!1#AWOR0comruni cation data is converted by the fiRGd{IP02/02544
comuni cation protocol SC01146W)00 PCT/JP02/ 02544 5 into fourth
comuni cation data to be output. In shorf, according to the present
invention, first conmunication data supplied fromoutside is converted
into second comruni cati on data of the second 5 conmunication protocol so as
to be output at second comunication tinmngs. On the other hand, third
comuni catPé® e ar BDpFIaEd B # 6AMtdATSI YRt Rs TCoRRerPBEPYtht o fir st
communi cation data of the first communication protocol so as to be out put
at first comuniBaSh@rto &FrioFgsinBREEF tHESCR PTECN G TRETDRAW NESTEEG. 1
illustrates a general construction of an entertainnent system 15 FIG 2
is a viewcommurcommetpinodatdl euppllded fzoa vdiwys bfiet i cxrmeetit@d cabl e
fromthe |ower side of the connection cable shown in FIG 2; FIG 4is a
vi ew of aionotmwt rsddendpocmmonbestamrofdahe odnristei sacoalsl e fromthe | eft
side of the connection 20 cable shown in FIG 3; FIG 5 is a viewof a
port abl e demmem icomneonhompmitothé cenrest tonbeabdet pnomatthesecghd si de of
the connection cable showmn in FIG 3;

communication timings. On the other hand, third

communication data supplied from outside is converted
into first communication data of the first communication
protocol so as to be output at first communication

10 timings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a general construction of an
entertainment system;

15 FIG. 2 is a view of a connection cable;

FIG. 3 is a view of the connection cable from the
lower side of the connection cable shown in FIG. 2;

FIG. 4 is a view of a controller port connector of
the connection cable from the left side of the connection

20 cable shown in FIG. 3;

FIG. 5 is a view of a portable device connector of
the connection cable from the right side of  the
connection cable shown in FIG. 3;

FIG. 6 is a block circuit diagram illustrating a

25 circuit configuration in a video game machine;

FIG. 7 is a timing chart illustrating timings for



FIG 6 is a block circuit diagramillustrating a 25 circuit configuration
in a i de¥CHaMeWRABhine; FIG 7 is a timing chart illustrati ®§&HIPRPAZ4f or
SC01146W00 PCT/ JP02/ 02544 6 transmtting/receiving signals through an
external -device connector of the portabPe tel ephone; FIG 8 illustrates
the structure of a conmand that the portable tel ephone transmts/receives
t hrough the 5 external -device connector; FIG 9 illustrates the structure
of response data that the portable tel ephone transmts/receive throggh
the exter RARNEEA el RIAREG VI RPGS g ¢ SatpﬁﬁqﬁﬁcﬂﬁrFﬁq?{@?i§HQﬁf e
timngs for 10 the transnitting/receiving signals through a controller
port of tRenvedde gyahe; thegraatpdle vioLtRPACAG am for showi ng the outline
construction of a signal processing unit incorporated in the controller
port connector BIGth& cdohhestiretsabilee strmature iofl BteanBsndedibatcode

commands; FIG 13 illustrates control commands of a CPU chip i ncorporated
in the porhabbe s izbhonel i@ ne4 tiddnshi asés econheesort hnseghi dheand
pul | - out check conmands; 20 FIG 15 illustrates conmands to be transmtted

t o/ r ecei vexlt tromla- CPUice tdenpectabd;e tel ephone; FIG 16 illustrates
commands to be

FIG. 9 illustrates the structure of response data
that the portable telephone transmits/receives through
the external-device connector;

FIG. 10 is a timing chart illustrating timings for

10 the transmitting/receiving signals through a controller
port of the video game;

FIG. 11 is a block diagram for showing the outline
construction of a signal processing unit incorporated in
the controller port connector of the connection cable;

15 . FIG. 12 illustrates region code commands;

FIG. 13 illustrates control commands of a CPU chip
incorporated in the portable telephone;

FIG. 14 illustrates connector insertion and pull-
out check commands;

20 FIG. 15 illustrates commands to be transmitted
to/received from a CPU in the portable telephone;

FIG. 16 illustrates commands to be
transmitted/received as up/down serial data between the
signal processing unit and the CPU in the portable

25 telephone;

FIG. 17 illustrates commands to be used for turning



transm tted/recei ved as up/down serial data between the signal processing
unit and SEX1EPYO0R the portabl e 25 tel ephone; FIG 17 il usthCHV 9288 %ands
to be used for turning SC01146\W00 PCT/JP02/ 02544 7 ON OFF the node of a

communi cation protocol in a data link |dyer; FIG 18 illustrates conmands
for resetting the signal processing unit and clearing a buffer nenory; and
5 FIG 19 illustrates commands for transmtting/receiving up/down serial

data. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON According to the present

i nvent i onONY &F Eaclele@siRG e 0402 dESTITEY hee kPP RUERT 8§ %the: T nfefRt2 t hr ough
a portable comunication device such as a portable tel ephone, using a
comuni cat i Bk paX¥ebiiginal ly-provided with the el ectronic apparatus as a
user interface, the electronic apparatus and the portable comunication
devi ce can be HEGratléhed! I nstamnms capmoansiot besl neist eael dtheer .
Further, the difference in comrunication timngs between the conmunication
port of téegeladctpoocessppey atwstamdd theeporitngbla kofmher ceehonmydevdc@ can
be absorbed so as to enable data comruni cati on by nanaging the el ectronic
20 appar at us anfIGhe 1ori Bbhetcarmmmi cammamdievice equal ly. Specific
Construction Exanple of Enbodinent FIG 1 illustrates a general
constructtpan@miainting/receiving up/down serial data.

BEST MODE FOR CARRYING OUT THE INVENTION

According to the present invention, for accessing a
10 desired network such as the Internet through a portable
communication device such as a portable telephone, using
a communication port originally provided with the
electronic apparatus as a user interface, the electronic
apparatus and the portable communication device can be
15 matched in communication protocol with each other.
Further, the difference in communicatiqn timings between
the communication port of the electronic apparatus and
the portable communication device can be absorbed so as
to enable data communication by managing the electronic
20 apparatus and the portable communication device equally.

Specific Construction Example of Embodiment

FIG. 1 illustrates a general construction of an
entertainment system according to an embodiment of the
present invention.

25 The entertainment system of this embodiment

comprises a video game machine (entertainment device) 2



entertai nment system according to an enbodi nent of the present invention.
25 The; enS@PtI46WROAt system of this enbodi nent conprises a \ACIEB0YRAH
machi ne (entertai nnent device) 2 SCOI 146W00 PCT/JP02/ 02544 8 as an
exanpl e of a desired electronic apparatud, a controller 20, and a
television nmonitor 10. The video gane machine 2 has functions of executing
various video ganes, preparing and editing e-nmails, perusing Wb pages, 5
pl ayi ng novi es and nusic, and so on. The_control]ler 20 is an operation
term nal @8nAECtBRWPLE tHe ¥i 686 1gHfe SHBERLT 2Ct BPRE WGetat e@ by a user
(operator). The controller 20 is connected to a controller port 7 (7A or
7B) of theovitdeul Yare2RacHine 2. teHethni P8l MO et 2010 g video
communi cation port originally provided as a user interface with the video
gane machgame2 mamleinel @vitsd ®nfupeiiitors 10fi €Xrnetned WAt ot e WidR® gane
machine 2 to display gane contents, e-mails, Wb pages, novies, etc., and
out put soganes,15 ¥epoemmecy | andceablid 409 cenmedtlss a perusiing t Bebpirarte s b0
as an exanpl e of a portable comrunication device and the video gane

machi e 2p Whatyli repchoof.ber .anidhemoenmgctamd soalpire. 40Fhe comtentebetoZdn
external device connector of the portable tel ephone 50 and to a controller
port 7 ofis2@nt hgpetdedoganee nmatchiaie onfonseructi oh oheConngdedi gan@abl e

machine 2 to be operated by a user (operator). The
controller 20 is connected to a controller port 7 (7A or
7B) of the video game machine 2. The controller port 7

10 1is a communication port originally provided as a user
interface with the video game machine 2. The television
monitor 10 is connected with the video game machine 2 to
display game contents, e-mails, Web pages, movies, etc.,
and output sounds.

15 A connection cable 40 connects a portable telephone
50 as an example of a portable communication device and
the video game machine 2 with each other. The connection
cable 40 is connected to an external device connector of
the portable telephone 50 and to a controller port 7 of

20 the video game machine 2.

Construction of Connection Cable

As illustrated in FIG. 1 and FIGS. 2 to 5, the
connection cable 40 comprises a controller port connector
41 (hereinafter referred to as CP connector 41), a
25 portable device connector (receptacle) 46 (hereinafter

referred to as MP connector 46), and a cord 44 connecting



As illustrated in FIG1 and FIGS. 2 to 5, the connection cable 40
conprisesS@OId4aVO8P | er port connector 41 (hereinafter refer F&d/¥P82/83548p
connector 41), a 25 portable device connector (receptacle) 46 (hereinafter
referred to as MP connector 46), and a c8rd 44 connecting SC01146W00

PCT/ JP02/ 02544 9 the CP connector 41 and the MP connector 46 wth each
other. The CP connector 41 is connected to a controller port 7 of the

vi deo gane machine 2. The MP connector 46 is connected to the

ext er nal - HB®i & COPRBECSO 4 hans fdts aif e COATERBAE 9@ 'BHE §3d a view
of the ~connection cable 40 fromthe |ower side of the connection _cable40
shown in Frer2, AlG 4P scangew sf 4flr ot t henNesTedi He 8f qhetepller
connector 41 shown in FIG 3. FIG 5 is a viewfromthe right side of the
MP connecpork t46 10f shben viidep Gage ThecloPneornectldre MPhegeragousEnd M2 to
be inserted into the controller port 7. The CP connector 41 includes
t herei n aisecwoinTted ctedbd ccarimecead eglrext rdedliloe viohnelgg oxonf r shleer port
7, and a circuit board which connects the 15 termnal with the wires in the
cord 44 apdrhad lee stghaphqreock8si ngIeni t3 fos eovmeaw cafi ahepr ot ocol
conversion and absorption of the difference in comrunication tim ngs
bet ween thenpedtahde tabaphohe 5focandlidel sivedao gade omadiieiec@nnElreion
specific configuration and operation of 20 the signal processing unit wll
be descri®gdllkat®rshown in FIG. 2. FIG. 4 is a view of from the

left side of the CP connector 41 shown in FIG. 3. FIG. 5

is a view from the right side of the MP connector 46

10 shown in FIG. 3.

The CP connector 41 has a housing 42 to be inserted
into the controller port 7. The CP connector 41 includes
therein a terminal to be connected electrically with the
controller port 7, and a circuit board which connects the

15 terminal with the wires in the cord 44 and has a signal
processing unit for communication protocol conversion and
absorption of the difference in communication timings
between the portable telephone 50 and the video game
machine 2. The specific configuration and operation of

20 the signal processing unit will be described later.

The MP connector 46 has a housing 48 to be inserted
into the externél device connector, and release buttons
47a and 47b to release a lock on the occasion of pulling
out the MP connector 46 from the portable telephone 50.

25 Further the MP connector 46 includes therein a terminal

to be connected electrically with the external device



The MP connector 46 has a housing 48 to be inserted into the external
devi ce, co¥FHAtOWO0RNd rel ease buttons 47a and 47b to rel eas@€dNPBYR2YA t he
occasion of pulling out the MP connector 46 fromthe portable tel ephone
50. 25 Further the MP connector 46 inclufes therein a termnal to be
connected electrically with the external device SCO1146WO00 PCT/JP02/ 02544
10 connector, and a circuit board for connecting the termnal wth the
wires in the cord 44. To the connection cable 40 attached are ferrite
cores 43 GABNESYF, ndNSe & HbEEPdh RPIRE £OLHHSRATVECEENT cFfties of the
CP connector 41 and MP connector 46. In particular, as for the ferrite core
45 in thetorgiimal wbkht hdav EbAfedtortae rEaC t44 t he portabl e tel ephone
50, the cord 44 is wound once around the ferrite core 45 to realize nore
ef fective noi seTeetbet icmnaotEemeradb tonfifyuirtat # 6hesf afelebetarkd avachi ne
The video ganme machine 2 is provided with nenory card slots 8A and 8B,
control | ecopest ¢ 7 Aamdd4?B,f ar dhsk set rayd3cthont oz Bhand B paat LFEE
(Institute of Electrical and Electronics Engineers) 1394 connector 6, a
USB 15 (UniweéndalicSerodl tBus)CRonnectcart &r éfic.arntheMBepomneaatdr glcot s 8A
and 8B are constituted so that a nmenory card 26 can be inserted and pul |l ed
i nto/ out D phetidlyrcand £Bbot §hA faaur 88Be Threreohibr dalnl erhorvisitA tand
7B are constituted so that a connector 12 of a cable 13 of the

of the MP connector 46 near to the portable telephone 50,

the cord 44 is wound once around the ferrite core 45 to
realize more effective noise reduction.

10 General Configuration of Video Game Machine

The video game machine 2 is provided with memory
card slots 8A and 8B, controller ports 7A and 7B, a disk
tray 3, buttons 4 and 9, an IEEE (Institute of Electrical
and Electronics Engineers) 1394 connector 6, a USB

15 (Universal Serial Bus) cohnector 5, etc. The memory card
slots 8A and 8B are constituted so that a memory card 26
can be inserted and pulled into/out of the memory card
slots 8A and 8B. The controller ports 7A and 7B are
constituted so that a connector 12 of a cable 13 of the

20 controller 20 can be connected and disconnected with/from
the controller ports 7A and 7B. An optical disk such as
a DVD-ROM or CD-ROM can be loaded on the disk tray 3.

The button 9 is an open/close button for opening/closing
the disk tray 3. The button 4 is an on/standby/reset

25 button for turning the power on, setting a standby mode,

and resetting a game. Although not illustrated, the



20 controller 20 can be connected and di sconnected with/from the

control | eBCHIAEWOPA and 7B. An optical disk such as a DVD- REUTHPOZLZ R
can be | oaded on the disk tray 3. The button 9 is an open/close button for
opening/closing the disk tray 3. The button 4 is an on/standby/reset 25
button for turning the power on, setting a standby node, and resetting a
gane. Although not illustrated, the SC01146WO00 PCT/JP02/ 02544 11 video
game machine 2 is further provided on its rear side wth a power swtch,
audi o andV¥dgeo AmpuiacdrimaalsicAfURtRer SRPULAEEr RiMal)S HEPE cBrde
slot, an optical digital output termnal, an AC power input termnal, etc.
5 The vi dedthare mectrne W2 texXecubes aard pds Vedscesge§ Puftort &R pRAg oAV
ganes, preparing, editing, and transmtting/receiving e-mails, perusing
Web pagesnuétd. ,outpubcctermantalv.t @ Pl cead onl ptogranwdicahe ganes, e-
mails, and a Web browser, and operator's instructions 10 through the
control | edig@tafppbutpuitor grognads can A€ poeddk oubphitorhermesaddi rgc.
medium that is optical disk such as a CO-ROM or DVD-ROM or a

sem caonduct or nEWer y.idard gamebeaa cloimeoddedck d dwdagh va 1t ¥ @as npssics sredi um
such as a 15 tel ephone line, a LAN, a CATV line, or a conmunication

satel li tefbiknearhhei AgNoiyt cpdfle20 atdashednyq tdeiveawry aaedd slot  8A or
8B is for storing (saving) various data, such as
transmitting/receiving e-mails, perusing Web pages, etc.,
in -accordance with application programs for the games, e-
mails, and a Web browser, and operator’s instructions
10 through the controller 20. Application programs can be
read out from a
recording medium, that is optical disk such as a CD-ROM
or DVD-ROM, or a semiconductor memory, and can be'
downloaded through a transmission medium such as a
15 telephone line, a LAN, a CATV line, or a communicétion
satellite 1line.

The memory card 26 attached to the memory card slot
8A or 8B is for storing (saving) various data, such as
game data obtained in execution of a video game, e-mails

20 transmitted/received or prepared through the portable
telephone 50, e-mail addresses, the URLs (Uniform
Resource Locators) of Web sites, registration information,
passwords, etc, for connecting with various servers
through, for example, the Internet. Saved game data is

25 used for restarting the interrupted game or playing the

sequel of the game.



ganme data obtained in execution of a video gane, e-mails 20
tyansnj t t 8@0k14eW00Rd or prepared through the portable tel epHSH&PIY02E44mm;
addresses, the -URLs (Uniform Resource Locators) of Wb sites, registration

i nf ormat i on,
for exanpl e,
i nterrupted

passwords, etc, for connecting with various servers through,
the Internet. Saved gane data is 25 used for restarting the
gane or playing the sequel of the gane. SC01146W)00

PCT/ JP02/ 02544 12 The video gane machine 2 can not only carry out ganes,

prepare and
application

recorded ®AM&SGD hEP?rgeo 2@t &l htidi 8- Aatld Suckheas

edi The- fdidae 9emE Wariphpes2 &3, nokcOsr N ngafen it
prograns, but also play back (decode), e}%%, audi o data
FewvPadesooreled-en a

DVD. The video gane machine 2 can operate according to various

appl i cat i 8acprogiragrst ot idre tdepl tkhe tabvvep rPlga adrs vebutpradgganPiiery @agkng
DVDs is stored in a nenory card 26. Ceneral Construction of Controller 10
The contr 6ieeod2) i sepgovi deddipt Had d efecogdeg 35 aaCh gndgripe’s,amd

| eft operati

on area 21, a right operation area 22, a |left anal ogue

oper atsi onaudiib 3khta snichphtasanal ngwe copeeadirdedimn 32DV f i rBie | efideo

depression

button 23L, a not-illustrated second | eft depression 15 button,

a first rgght cdelesseéor it ovp@3Rtea awtordilnesttat ed rienond ri ght
depression button, etc. The left grip 35 is a part to be held by the user's
left palmpplication programs other than the above. The driver

program for playing DVDs is stored in a memory card 26.

10

General Construction of Controller

The controller 20 is provided with a left grip 35,

a right grip 36, a left operation area 21, a right

operation area 22, a left analogue operation unit 31, a

right analogue operation unit 32, a first left depression

button 23L, a not-illustrated second left depression

15 button, a first right depression button 23R, a not-

illustrated second right depression button, etc. The

left grip 35 is a part to be held by the user’s left palm.

The right grip 36 is a part to be held by the user’s

right palm. The left and right operation areas 21 and 22

20 are the parts operated by the user’s left and right

thumbs, respectively, in a state that both grips 35, 36

are gripped by the left and right hands. The left and

right analogue operation units 31 and 32 are the parts

where analog operations (joystick operations) are

25 effected by the player’s left and right thumbs,

respectively, in a state that both grips 35, 36 are



The right grip 36 is a part to be held by the user's right palm_The |eft
and rightS&HéF%‘ﬁ'p@ﬂ areas 21 and 22 20 are the parts operat &§THYO¥AES44
user's left and right thunbs, respectively, in a state that both grips 35,
36 are gripped by the left and right haldds. The left and ri ght anal ogue
operation units 31 and 32 are the parts where anal og operations (joystick
operations) are 25 effected by the player's left and right thunbs,
respectively, in a state that both grips 35, 36 are SC01146W00

PCT/ JP02/ 955RRe A P Yr FAFed DY t ABY gfltgla’ﬁdh@ingj#ﬁ- hame. TR Y&t tleft

depression. button 23L and the_ not-i]lustrated second |eft depression
button di $pBEES BictowPthd a1t r2eL| end theprBedion buttsatesl Tarcpe dfat ed

by, e.g., the 5 forefinger and mddle finger of the operator's left hand,
respecti véeprepfa en rBpttigghtdHeppess] e bavt 6 23R 5R8 e
not-illustrated second right depression button disposed below the first
ri ght depiepsessinntbrtIIR chdl beropes aPedri;red. gy, €ha forehienger and
m ddl e finger of 10 the operator's right hand, respectively. The |eft
oper atSi onfared i2lges pndvimdetd et fiihgeE'r Sfowhe "dpétratand s'right"” hand,
directional keys operated by the operator when, e.g., noving a gane
char act errespa c tvi weby ganghec rfeens upwagdt dbepweaissidrefbuwatdmnmitiBR5and
rightward, noving a letter input cursor on an e-nmil preparing screen
upwar d, domawaod,-iEefhware tadl ségbhwarxight depression button
disposed below the first right depression button 23R can
be operated by, e.g., the forefinger and middle finger of

10 the operator’s right hand, respectively.

w r”

The left operation area 21 is provided with “up
“down” “left” and “right” directional keys operated by
the operator when, e.g., moving a game character on a
video game screen upward, downward, leftward and

15 rightward, moving a letter input cursor on an e-mail
prepafing screen upward, downward, leftward and rightward,
scrolling a Web page being perused, or moVing a letter
input cursor on a screen upward, downward, leftward and

W

rightward. Besides, these “up” “down” “left” and “right”

20 directional keys can be used for moving the game
character or cursor not only vertically or horizontally
but also obliquely. So that the operator ‘can issue 'a
moving instruction to obliquely right upward direction to
the video game machine 2 by pressing the “up” directional

25 key together with the “right” directional key. The same

will apply to the other directional keys, and the



scrolling a Wb page bei ng perused, or noving a letter input cursor on a
sgreen, upGRIndsWEO8Onward, leftward and rightward. Besides, tH§dé@02/g544
"down" "left" and "right" 20 directional keys can be used for noving the
gane character or cursor not only vertitally or horizontally but also
obliquely. So that the operator can issue a noving instruction to
obliquely right upward direction to the video gane machi ne 2 by pressing
the "up" directional 25 key together with the "right" directional key. The
sane Wil PPEEEItP Y oC8 e 1GtHES AN BV igHal 1REFE U GhHORhE OSERL 48
PCT/ JP02/ 02544 14 operator can issue an noving instruction to obliquely
| ef t downhafd diaverveod 00 tet kpded Yakeenddidiare 2apy MrEssNAg 2t Y " down”
directional key together with the "left" directional key. 5 The right
oper at i onpaees 12y i shpr dvicted” wilt s efcduron g hstkeut t @ae bbetrorisl fhAthe A o
and "0" buttons, all of which are engraved with the shape of "A", "~", 6 "X"
and ' NO' Yeéspactidetygstiwmah keg.assigned with various functions
different fromeach other by game application 10 progranms. For exanple, the
"A" bstton is aBsegmadyhi t bipea aftiinmt | @nehor2 deimngiroy ivbed diigpl afou kX"
button with a function for canceling selected itens, "0" button with a
function {ertdetaridni BatsRest ed A vens,Oand Y2” hudt orO Wikt 8ohwcta DN
for designating display/non-display of, 15 for exanple, the table of
contents.qof which are engraved with the shape of “A”, “O”, “X”

and “O” respectively), which are assigned with various

functions different from each other by game application
10 programs. For example, the “A” button is assigned with

a function for demanding menu display, “X” button with.a

function for canceling selected items, “O” button with a

function for determining selected items, and “[J” button

with a function for designating display/non-display of,
15 for example, the table of contents.

The left analog operation unit 31 and the right
analog operation unit 32 respectively have a rotary
operational element which can be declined into an
arbitrary direction around a supporting point of the axis

20 of operation, and a variable analog value output means
for outputting variable anélog values corresponded to the
operation of the rotary operational element. The rotary
operational element is attached to the top end of the
axis of operation which is designed to return to the

25 neutral position with the aid of an elastic member. When

not operated to incline by the operator, the rotary



The left anal og operation unit 31 and the right analog operation unit 32
respect i vﬁq:‘}/lngW@%Q rotary operational elenent which can be F§dHP0HEE4%nt o
an arbitrary direction around a supporting point of the axis 20 of
operation, and a vari abl e anal og val ue olit put means for outputting

vari abl e anal og val ues corresponded to the operation of the rotary
operational elenent. The rotary operational elenent is attached to the top
end of the axis, of operation ichis desi%ne to return to the 25 neutral

posi ti on APERAHEeCRRY. SHEAP Bl SE6RS MhbEP 'n PRSE Ydser 888G to incline
by the operataor, the rotary SCO | 146WO00 PCT/ JP02/ 02544 15 oper ati onal
el enent kéBFL AP UPPPRU G50t IPE @RSt IR AcEPnet? PosPare)t R fefdnta T @

such position (standard positi oni. The vari abl e anal og val ue out gut nmeans
has a vaPP&Bltd aieki st BheeVaeRblehé nAak @bl e Lissi ¢ bPué| &1fcht S shéRfarfge
the resistivity value of itself depending on the operation of the rotary
oper at i onaf réladniemt rephet athee lepearty. operat vendlakeleneas igitt aheelement
anal og operation wunit 31 or right anal og operation unit 32 is inclined for
oper atii on¢changeoridh@are sviad tuev bhyary aX-0e codr ditreet bf | dep@rdbirgt ed Bdsed on
t he amount and direction of the inclination fromthe standard position,
and the g¢perditnatre vél wdhd sccsupplyl e asatmooper a¢ 1 emahntout pitenstyeal to
t he video ganme machine 2. The controller 20 is provided with a node
sel ecti onrotary operational element of the left analog operation
unit 31 or right analog operation unit 32 is inclined for
operation, a coordinate value on an X-Y coordinate is
10 detected based on the amount and direction of the
inclination from the standard position, and the
coordinate value is supplied as an operational output
signal to the video game machine 2.
The controller 20 is provided with a mode selection
15 switch 33, a light indicator 34, a select button 25, a
start button 24, etc. The mode selection switch 33 is
for selecting an operation mode, i.e., making the left
and right operation areas 21 and 22 and the left and
right analogue operation units 31 and 32 active (analogue
20 operation mode) or inactive (digital opération mode) .
The light indicator 34 comprises an LED (Light Emitting
Diode) or the like for informing the player of the
selected operation mode. The start button 24 is used,
e.g., when the operator instructs the video game machine

25 2 to start a game, a display of an e-mail screen, or a

play of a movie or music, or pause the play of the movie



15 switch 33, a light indicator 34, a select button 25, a start button 24,
efc. The BEUd46WI08tion switch 33 is for selecting an oper atR(dWP3@as44
i.e., making the left and right operation areas 21 and 22 and the left and
ri ght anal ogue operation units 31 and 32l%ctive (anal ogue 20 operation
node) or inactive (digital operation node). The light indicator 34
conprises an LED (Light Emtting D ode) or the like for informng the

pl ayer of the selected operation node. The start button 24 is used, e.g.,

when the 8Bef&orCi nstRAcES LTfet vPHES Jane® maéhiviE 25 2P0 rst'®rENatdsre, a
di splay of an e-mail screen, or a play of a novie or nusic, or pause the
play of tAPeFHERr SED3I4AVEDD PCE VG 0292me TR OR1RGsi<. ETheis@lay 2
button 25 is used, e.g., when the operator instructs the video gane
machi ne 2mepudicsplay aper@iii @R RRINGPerani Sheparenlbart FeC ANt érl -screen
11. Wen the anal ogue operation node is selected through the 5 node
sel ecti onWbent cth83anthedughtpemditdatmrm@de) sis tse hed ted aprobhgh efheand
ri ght anal ogue operation units 31 and 32 becone active. Wen the digital
oper atsi ormodde sdseselieat etyit b Bidghtt hadildathdr Bddisattiomed4ofis and t he
| eft and right anal ogue operation units 31 and 32 becone 10 inactive. Wen
t he oper at ot neperait esnanytenel of tt kevdbut 1 ghs =arddl opecatopErahibs amite
controller 20, the controller 20 generates an operation signal in
accordanc®lWahli t3® become active. When the digital operation mode
is selected, the light indicator 34 is turned off and the
left and right analogue operation units 31 and 32 become
10 inactive.
When the operator operates any one of the buttons
and operation units on the controller 20, the controller
20 generates an operation signal in accordance with the
operation and sends the operation signal to the video
15 game machine 2 through the cable 13.
The controller 20 is also provided with a vibration
generation mechanism within the ieft and right grips 35,
36. The vibration generatioh mechanism has a weight
decentered in respect of the axis of rotation of a motor,
20 and rotating such weight using the motor can generate
vibration of the controller 20. The vibration generation
mechanism is activated in accordance with the instruction
from the video game machine 2. The controller 20
transmits vibration to the operator’s hands through

25 activating the vibration generation mechanism.

Internal configuration of Video Game Machine




operation and sends the operation signal to the video 15 gane nachi ne
through tH#1d4HVE083. The controller 20 is also provided thCJ/J\}?PgPWon
generation mechanismwi thin the left and right grips 35 36. The vibration
generation mechani smhas a weight decent’ered in respect of the axis of
rotation of a notor, 20 and rotating such wei ght using the notor can
generate vibration of the controller 20. The vibration generation
mechanismis activated in accordance with the instruction fraomthe video

game machi ne 2.2 THBNEG Y ol PERIDG & r@hERIES S DR BEPHEF A0 RReCdpetifi or ' s
hands through 25 activating the vibration generation nechanism [Internal
conf i gur af $ 8 ofJ AR leBaChrig he hVid 1sdrs 1926 W0 FETNSPG2/MOPEA4 17 A
general internal circuit configuration of the video game nachine 2 will be
descri bedr@égremiash teefdiGence-to FIG 6. The video game machine 2
includes, as its principal 5 conponents, a main CPU 100, a graphic
processor unit Tm&wdﬁ@l,g@melmamfbb@ssér inadR)dee4, asn opsi palirndiskal
reproduction unit 112, a main nmenory 105, a MASK ROM 106, a sound
processorcampbnEesRly, 188malire GRUN1CRY 190grpeifior nsrecgisaopresessi ng and
control of various 10 internal conmponents based on various prograns such as
appl i cati cappy odrieings &or Iganesgcesnwid s(I@RY 4 0Ab abrowsdrcallhéi&RU 101
perfornms i mage processing. The |1 OP
reproduction unit 112, a main memory 105, a MASK ROM 106,
a sound processor unit (SPU) 108. The main CPU 100
performs signal processing and control of various
10 internal components based on various programs such as
application programs for games, e-mails, and a Web
browser. The GPU 101 performs image processing. The IOP
104 performs interface processing or processing for
keeping lower compatibility, between external devices and
15 the internal component of the machine. The optical disk
reproduction unit 112 is for reproducing an optical disk
such as a DVD of CD having recorded therein an
application program or multimedia data. The main memory
105 serves as a buffer for temporarily storing data read
20 out from a work area of the main CPU 100 or an optical
disk. The MASK ROM 106 stores therein operating system
programs to be executed mainly by the main CPU 100 and
IOP 104. The SPU 108 performs audio signal processing.
The video game machine 2 is further provided with a

25 CD/DVD digital signal processor (DSP) 110, a driver 111,

a mechanical controller 109, and a card-type connector



104 perforns interface processing or processing for Kkeeping | ower

conpat bi ¢ 46WO00een external devices and 15 the internal Jd&ipBR&AL Yt

t he machine. The optical disk reproduction unit 112 is for reproducing an
optical disk such as a DVD or CD having!'® ecorded therein an application
programor nultinedia data. The main nmenory 105 serves as a buffer for
tenporarily storing data read 20 out froma work area of the main CPU 100
or an optical disk._ The MASK ROM 106 stores therein operating s¥stem

prograns {BCh&as@cuted ndithly by endStai hl EPBefd@dhdr FPoS -104SFFRE SPU
108 perfornms audi o signal processing. The video ganme nmachine 2 is further
provi ded @PER Lt bon CRrOws 38 R Pall SiRfnaP L pr&ESessse? ) ¢ DSBPAMDL ] dri ver
111, a mechanical controller 109, and a card-type connector SC01146W00
PCT/ JP02/ 92524 in@ P PEcesrsii Y ot RNEDEC TAB, DSP 1807 EKSF GraRLCRUGE1 Y r or
correction processing (Cl RC processing), expansion decoding processing,
and so onsigoad diskdreprtodicenoa C gnal DV@adyouth¢r emtd @D odiBWD by t he
optical disk 5 reproduction unit 112 and then anplified by an RF anplifier
113, tsherebproepradichngn(irecbhgt roct itnggndatre 1 receddey am tRE CD or DVD.
The driver 111 and the nechanical controller 109 performrotation control
of a spiadpeiroter bi3theloptélbgl rdirskodepriaductr@nousittrdd?ingd data
focus/tracking control of an optical pickup, |oading control of a disk
tray, etcredbedeal dohypleca@mestoDVIQ7 The driver 111 and the
mechanical controller 109 perform rotation control of a
spindle motor of the optical disk reproduction unit 112,

10 focus/tracking control of an optical pickup, loading
control of a disk tray, etc. The card-type connector 107
is a connection port for a communication card, an
external hard disk drive, or the like.

These components are connected with each other

15 mainly through bus lines 102 and 103. The main CPU 100
and the GPU 101 are connected with each other ‘through a
dedicated bus line. Besides, the main CPU 100 and the
IOP 104 are connected with each other through an SBUS.

The IOP 104 and the DSP 110, the MASK ROM 106, the sound

20 processor unit 108, and the card-type connector 107 are
connected with each other through the SBUS.

The main CPU 100 executes ‘an operating system
program for main CPU stored in the MASK ROM 106 to
control the entire operation of the video game machine 2.

25 Besides, the main CPU 100 executes various application

programs read out from optical discs such as CD-ROMs or



is a connection port for a comunication card, an external hard disk
drive,, orSEHd46WREO These components are connected with each P&tTHEP2/92544

mai nly through bus lines 102 and 103. The nain CPU 100 and the GPU 101 are
connected with each other through a dedl%ated bus Iine. Besides, the main
CPU 100 and the 10P 104 are connected with each other through an SBUS.

The 10P 104 and the DSP 110, the MASK ROM 106, the sound 20 processor unit
108, and the card-type connector 107 are connected with each other through
the SBUS.DYReRWi$H #P0 100 I5@cinES dmhopBRari MPRYEYerh Yr ogFam for main
CPU stored in the MASK ROM 106 to control the entire operation of the

vi deo gangowadifiafte. thz omHh das CORIAFALEPY 10Dt BREKUL dx° vaPPéFS L

application prograns read out fromoptical discs such as CD-ROWMs or
SCO1146W0peRET/iJR02/ 62344 1 A9l DYDaRAWNand Piredded: et @ 1t ed hal R Inerforg
105, or downl oaded through a comunicati on network, to control operations
for playimgid,garerupiegard ielor pedict/i rigtan e- mail, perusing a Wb page,
etc. 5 The 10OP 104 executes an operating system program for 10 processor
stored in the NASK ROYW 1064 t exeentiread annpytd oat puy ofy dagm poofaormt he
menory card 26 which stores therein the setting of signals and ganes
accordi ngtdo tle mpecatisar byt operatior theoM@sK HeOBomOroltderc@ftraolld t he
contents and addresses of e-mails, the URLs of Wb
' input/output of data to/from the memory card 26 which
stores therein the setting of signals and games according
to the operation by operator through the controller 20,

10 the contents and addresses of e-mails, the URLs of Web
sites, or the like. Further, the IOP 104 controls data
input/output at the USB connector 5, IEEE 1394 connector
6, the not-illustrated PC card slot, and so on.

The GPU 101 has a function of a geometry transfer

15 engine for coordinate conversion and so on, and a
function of a rendering processor. The GPU 101 draws an
image according to rendering instructions from the main
CPU 100 and the stores the drawn image into a not-
illustrated frame buffer. More specifically, in the case

20 that various application programs stored in an optical
disk uses so called three-dimensional (3D) graphics as a
video game does, the GPU 101 performs, by a geometry:
operation process, calculation for the coordinates of
polygons to constitute a three-dimensional object.

25 Further, the GPU 101 performs, by a rendering process,

various calculations to make an image that may be



sites, or the like. Further, the 10OP 104 controls data input/output at the
USB conne$€UH4&VOPEEE 1394 connector 6, the not-illustratedPPEIEIPE2¥ ot
and so on. The GPU 101 has a function of a geonetry transfer 15 engi ne for
coordi nate conversion and so on, and a #unction of a rendering processor.
The GPU 101 draws an inmage according to rendering instructions fromthe
main CPU 100 and the stores the drawn image into a not- illustrated frane
buffer. Mire specifically, in the case 20 that varjous _application prograns

stored i n°BRaématapy ghoietused §becdiheaerAidenst heRsito)¢3D) Pyt dbhi cs
as a video gane does, the GPU 101 perforns, by a geonetry operation
process, ¢ar&uyladt i oamesa t He- €oor dihat@RU oﬁ01pc§?%/’gg<h§mtso T HREPPHCE Ve
t hree- di mensi onal object. 25 Further, the GPU 101 perforns, by a rendering
process, ceavresssi @al ¢ghatdwhnst Lenneide Bhei page dhad t fay P SEOY
PCT/ JP02/ 02544 20 obtained by shooting the three-di mensi onal object by a
virtual caeecexeds eof thehGRp L9doperdor ot idupdmspethevédhmamver si on
(cal cul ation of the coordinate values when the vertexes of each pol ygon
const ist utd hgehlsa dra Eeob jéiaenst englr g etedame pr oy éctec lonc ameiret ual
canera screen, and so on). The GPU 101 finally wites the obtained inmage
dat a i nt os¢heefr,arendutberon)The TPY t@U IThenfoukpdty wryvikeso tshgnal
corresponding to the thus drawn inage.
obtained image data into the frame buffer. The GPU 101
then outputs a video signal corresponding to the thus
drawn image.
10 The SPU 108 has an ADPCM (Adaptive Differential
Pulse Code Modulation) decoding function, an audio signal
reproducing function, a signal modulating function, etc.
The ADPCM decoding function is a function of decoding
sound data that has been encoded through an adaptive
15 predictive coding process. The audio signal reproducing
function is a function of reading out waveform data from
a not-illustrated sound buffer incorporated in or
externally connected with the SPU 108, to reproduce and
output an audio signal for, e.g., sound effect. The
20 signal modulating function is a function of modulating
waveform data stored in the sound buffer to produce
various socund waveform data. More specifically, the SPU
108 also serves as a sampling sound source for producing
audio signals for a music sound, a sound effect, or the

25 like, using waveform data stored in the sound buffer,

following instructions of the main CPU 100.



10 The SPU 108 has an ADPCM (Adaptive Differential Pulse Code Mdul ati on)
decodi ng PGHIHEWR00an audi o signal reproducing function, a FiHH02/02544
nodul ating function, etc. The ADPCM decodi ng function is a function of
‘decoding sound data that has been encod®d through an adaptive 15

predi ctive codi ng process. The audi o signal reproducing function is a
function of reading out waveformdata from a not-illustrated sound buffer
incorporated in or externally connected with the SPU 108, to reproduce and
out put an audi o¥BEgndINg oY 1 480y g2 uRag Cérit ?ﬁ’é’%f%‘?%ﬁ% dvbdul ati ng
function is a function of nodulating waveformdata stored in the sound
buf f er todpsedudeedvabiodiss SDUREWRERRS 0Py dftor. MBRBPSeci i@ aPP$ rathkngpU
108 al so serves as a sanpling sound source for producing audio signals for
a nusi ¢ seystem moogdaafs eter BRIThCRY hnkle, IQR| agena T dr ot 8atia Wt or ed
in the sound buffer, following instructions of the main CPU 100.
SC01146W0BePERSHPORPU254%6 . 21T Méematime G ded Ofarmendrathend OP cbB4t ruct ed as
descri bed above is powered on, for exanple, the operating system prograns
for na n ERYcartk | Peace reaspont ifrpnop e he tNASK REMEe06.pAdderaai n CPU 100
and the OP 104 5 execute the correspondi ng operating system program
respecti vekypelByt thelexecnty amof ekbeurpesat bfg tIyst @pe rptdgrans yshemai n

CPU 100 control s each conmponent of the video game nachine 2 as a whol e.
The 1 OP 1940600 0l Bhe main CPU 100 controls each component of the
video game machine 2 as a whole. The IOP 104 controls
signal input/output between the controller 20, a memory
10 card 26, or the like, and the video game machine 2.
Besides, by the execution of the operating system program,
the main CPU 100 performs initialization such as
operation check and so on, and then controls the optical
disk reproduction unit 112 to read out an application
15 program for é game or the like from an optical disk.
After loading the application program in the main memory
105, the main CPU 100 executes the game application
program. By the execution of the application program,
the main CPU 100 controls the GPU 101 and the SPU 108
20 following operator’s instructions received from the
controller 20 through the IOP 104 to control image
display and production of a sound effect or a music sound.
In the case that the video game machine reproduces, e.g.,
a movie recorded in an optical disk, the main CPU 100

25 controls the GPU 101 and the SPU 108 following operator’s

instructions (commands) received from the controller 20



signal input/output between the controller 20, a menory 10 card 26, or the
| j ke, andSEME4¢VEE8 gane machine 2. Besides, by the executi di¢TgP0RR544
operating systemprogram the main CPU 100 perfornms initialization such as
operation check and so on, and then cont#ols the optical disk reproduction
unit 112 to read out an application 15 programfor a gane or the like from
an optical disk. After |loading the application programin the main nenory
105, the main CPU 100 executes the gane application program By the
execut i ont B oy apPri d&8 okl pr &6r &rﬁntfﬁg AP €PUL 563 oM P8l s the GPU
101 and the SPU 108 20 follow ng operator's instructions received fromthe
cont rol | epre@udirveghottha |Pung4 etff €oht Pal & mugeicdissping afdtproduct i on
of a sound effect or a nusic sound. |In the case that the video gane

machi ne reprvaducespredgced af nomi ¢ hreecoptiédailn dhsbptical disk, the main
CPU 100 25 controls the GPU 101 and the SPU 108 foll ow ng operator's

i nstructions (coutands) gfclived f rbnanbeidont ngl rerce20v 5091146W00

PCT/ JP02/ 02544 22 through the IOP 104 to control inmage display and
producti on of aNsgtnd sfdesl sort ca eist ¢ ancunide 0édV tecerbved tépradyiced from
the optical disk. Qutline of Signal Transmitting/receiving 5 Next, signals
to be tranrpg ke resei-ved ids oughnddieo ext(erenadp tierilee cohnektor
(receptacle) of the portable telephone 50 and signals to be

portable telephone 50 and signals to be

transmitted/received through a controller port 7 of the
video game machine 2 will be described.

10 Signal Transmitting/receiving of Potable Telephone

Signal transmitting/receiving through the external-
device connector (receptacle) of the portable telephone
50 will be described with reference to FIGS. 7 to 9.
For data communications with a base station of a
1S portable telephone network, the portable telephone 50
uses a system in which PDC system has been extended for
packet communications. The portable telephone 50
receives a signal sent from the base sfation through a
packet communication as a receiving signal TRXD, and
20 then outputs the receiving signal TRXD through the
external-device connector. Besides, - the portable
telephone 50 receives a signal externally sent to the
external-device connector as a transmitting signal TTXD,
and then transmits the transmitting signal TTXD to the
25 Dbase station of the portable telephone network through a

packet communication.



transmtted/recei ved through a controller port 7 of the video gane machi ne
2, Wi | |, beSEUdEeWVOEO. 10 Signal Transnmitting/receiving of Pot éﬂ'l%wl%/p%fﬁﬁone
Signal transmtting/receiving through the external - device connector
(receptacle) of the portable tel ephone 0 will be described with reference
to FIGS. 7 to 9. For data comuni cations with a base station of a 15
portabl e tel ephone network, the portable tel ephone 50 uses a systemin
whi ch PDC system has been extended for &aoket (gormuni cati o?s. Th (gortabl e
kgL

tel ephone 50 rieePvéden RPGhAP ISentetFBMANME DAs8StHt T dn
packet communication as a receiving signal TRXD, and 20 then outputs the
recei vi nge 5t gaala Irrd®V i Ko iR B RE L gt e naf 98l c2eRENAEQriNBeSPdss, the
portable telephone 50 receives a signal externally sent to the
ext er nal - sieeitde@rconfiether st bablandif 1¢pPhgnsi R WITRDEhpggbhen
transmts the transmtting signal TTXD to the 25 base station of the
port abl e pet&storeomeindcativouglihe packebleorehepatinen. > SCOTIPEWD02
PCT/ JP02/ 02544 23 Wen the portable tel ephone 50 outputs, fromthe
ext er ifal -devicke sciopmatt FCLKa sf gnal. gsent 4 2r &zt hel hdseatsitred | bhmah Ashe
portabl e tel ephone network through a packet comruni cation, the portable
t el ephonef 69 autqui®iagbthd ogkgsiednalt dgkKhefr, velgh, th2 kizceimdingat i ng
timngs for receiving the signal, together with the receiving
signal TRXD.
In the case that the signal to be
transmitted/received represents a command, its frame is
10 constituted by a flag, address data, control data, an FCS
(Frame Check Sequence), and a flag, as illustrated in FIG.
8. In the case that the signal to be
transmitted/received represents response data to a
command, its one frame is constituted by a flag, address
15 data, control data, information, an FSC, and a flag, as
illustrated in FIG. 9. Each flag is for indicating the
break in frames. When the signal represents a command,
the address data indicates that the signal is the command.
When the signal represents a response data, the address
200 data indicates that the signal is the response. Control
data indicates a command number within the frame in the
case of a command, and a frame number within the frame in
the case of a response. FCS is the data for error
detection. Information represents actual data to be

25 actually transmitted/received. In the case of a command,

its length is fixed. In the case of response data, its



signal TRXD. In the case that the signal to be transmtted/received
representSCH 14OMRBAd, its frame is 10 constituted by a flagPCAddgP¥8%54dat a,
control data, an FCS (Frane Check Sequence), and a flag, as illustrated in
FIG 8. In the case that the signal to e transmtted/received represents
response data to a conmmand, its one frane is constituted by a fl ag,
address 15 data, control data, information, an FSC, and a flag, as
illustrated in FIG 9. Each flag is for indicating the break in frames.
Wien the k¢@8&P repredsped e cdpfafi@t e inergddlesst bt feithiTateS adnat the
signal is the command. When the signal represents a response data, the
address 2Dldgsa indicates that the signal is the response. Control data

i ndi cates a conmand nunber within the frame in the case of a -command, and
a frame nunber WanepitHelngAreciei ving Sagmak RefweeinskidEFeSGane he data
for error detection. Information represents actual data to be 25 actually
transmtted/ redtaokdnel mrndeCoasexflarcommand, its length is fixed. In
the case of response data, its SC01146W00 PCT/ JP02/ 02544 24 length is
vari abl e and d&g@egnmaned dtan shstheady anedceaviing | dgsoubhamsne o hitng ¥ eeei vi ng
Signal between Video Gane Machine and Controller 5 Signal
transmttpdgtr gceifvi tiget brickigh @amentwaatiiene 2 are performed at

timings as illustrated in FIG. 10. In FIG. 10, GDTR(b)
is an enlarged form of GDTR(a).
The controller port 7 is provided on the video game

10 machine 2 originally for data communications with the
controller 20. The video game machiﬁe 2 receives a
signal sent from the controller 20 as a receiving signal
GRXD. The controller 20 receives a transmitting signal
GTXD sent from the video game machine 2.

15 Data transmitting/receiving between the video game
machine 2 and the controller 20 are done only when an
input ready signal GDTR in predetermined cycles
(corresponding to vertical synchronization of a video
signal) is at its “L” level, which indicates that a data

20 communication is possible. More specifically, the
controller 20 asserts a transmitting/receiving ready
signal GDSR indicating that the preparation for
transmitting/receiving has been completed, to inform the
video game machine 2 of that effect. After this, the

25 controller 20 latches (receives) a transmitting signal

GTXD at the timing of the start-up of a data transfer



port 7 of the video gane machine 2 are performed at timngs as illustrated
ip FIG 18CONIA6WOE) 10, GDTR(b) is an enlarged form of GDTREGTIPPHE2544
controller port 7 is provided on the video gane 10 nachine 2 originally.
for data communications with the controtder 20. The video game machine 2
receives a signal sent fromthe controller 20 as a receiving signal GRXD.
The controller 20 receives a transmtting signal GIXD sent fromthe video
ganme nmachine 2. 15 Data transmtti ng/recgi vi ng between the video gane.
machi ne 2C4REX Het ¢oAtr S9E ©B2RsE dohed ohiry eaﬁldier?pLﬂa‘F‘gaHS%“gbﬂﬁl
GDTR in predeterm ned cycles (correspaondi ng to vertical synchronization of
a video 34igndhe isidgojgame maehéne vhithtrhaGisca esetRat & Yat 4921
communi cation is possible. Mre specifically, the controller 20 asserts a
transm t tERYDr ecei VihagtAdddyd sfghdle GISRrtndiccaf ngheh&l adle preparhati on
for transmtting/receiving has been conpleted, to informthe video gane
machi ne 2G8E€Kt.hat effect. After this, the 25 controller 20 | atches
(receives) a transmtting signal GIXD at the timng of the start-up of a
dat a tsransfer SM0&146W0On PCTAMRON D28d44 GIX | bekceingrtal t G5ER ttrananmi tt ed
fromthe video gane machine 2. The video game machine 2 | atches a
recei vi ngpsbgoalol GRXD at ddmemandi mgpdd, t Andstaam lwpaodfi tiyheol ock si gnal
GSCK.

communication data tx0 to txn. The receiving signal GRXD

is constituted by dummy data, a terminal ID, an
acknowledge Ack, and a plurality of receiving data rx0 to

10 rxn. The protocol ID of the transmitting signal GTXD 1is
an ID for indicating the kind of the device connected to
the controller port 7 (i.e., an ID for indicating the
kind of communication protocol). The terminal ID of the
receiving signal GRXD is an ID for identifying the

15 various kinds of devices connected to the controller port
7.

Point to Notice When Video Game Machine and

Portable Telephone are Connected with Each Other

If the signal transmitting/receiving through the
20 external-device connector of the portable telephone 50,
described with reference to FIGS. 7 to 9, is compared
with the signal transmitting/receiving between the video
game machine 2 and the controller 20, described with
referénce to FIG. 10, the signal transmitting/receiving
25 through the external-device connector of the portable

telephone 50 are intermittently performed at timings of



5 The transmtting signal GIXD is constituted by a protocol |ID, a comrmand
cpde, andSGOFeWROPty of communication data txO to txn. The HCAAE0YORY4
signal GRXD is constituted by dummy data, a terminal ID, an acknow edge
Ack, and a plurality of receiving data r¥0 to 10 rxn. The protocol |D of
the transmtting signal GTXDis an ID for indicating the kind of the
devi ce connected to the controller port 7 (i.e., an ID for indicating the
ki nd of com‘runication_protocol%K The termnal I D of the receiving signal
e

GRXD i s ahheDCAGCK dehfrAli ng-thells REFH8HS TR IR of 1déVi e%CLE/nect®d to
the controller port 7. Point to Notice Wen Video Ganme Machi ne and
Port abl e Tepephdrier ahandonricte el gt EaEANOMHdTt ing/ rREsighag through
transmtting/receiving through the 20 external -device connector of the
portabl e tleeeplogrier blerdescrt bédovi tthe ef édescedame Fneshing g29arss
conpared with the signal transmtting/receiving between the video gane
machi ne 2pandotriretopnLlyl wdrer20t hdesarpbedraiady skfeaen&PER FnG 10, the
signal transmtting/receiving 25 through the external -device connector of
t he port ght edettelreptivnd 5@ carred | ayerlms t@nflfy rpart of ned atha i fings of
SC01146W00 PCT/ JP02/ 02544 26 the clock signal TCLK in predeterm ned first
cycles. @uyclibe dtdhesthand, ‘tlre 3egedl. t rBnsidesi ng/reckavitey thiigongl the
controller port 7 of the video game nachine 2 are
transmitting/receiving are performed through full duplex
synchronous serial communications.
That is, there is a difference in communication
10 timings between the signal transmitting/receiving through
the external-device connector of the portable telephone
50 and the signal transmitting/receiving through the
controller port 7 of the video game machine 2. More
specifically, the signal transmitting/receiving through
15 the controller port 7 of the video game machine 2 are
"performed according to the input ready signal GDTR
corresponding to vertical synchronization of a video
signal. On the other hand, the signal
transmitting/receiving through the external-device
20 connector of the portable telephone 50 require a
continuous communication in the predetermined first
cycles. Thus, there is a difference in communication
timings therebetween.
Besides, the communication protocol for the signal

25 transmitting/receiving through the external-device

connector of the portable telephone 50 is different from



.performed only when the input ready signal GTR in 5 predeterm ned second
cycl es: di $¢UIEWOPIomthe first cycles is at its "L" |evel. PRASPA¥E2544he
latter signal transmtting/receiving are perfornmed through full duplex
synchronous serial conmunications. That 4’s, there is a difference in
communi cation 10 tim ngs between the signal transmtting/receiving through
t he external -device connector of the portable tel ephone 50 and the signal
transmtting/receiving through the controller port 7 of the video ga

. LTEe
machi ne 2tDRBr & OGPl ff SdANSL R NSHhiat L PP{RSHTY hEPr &EiEY Hugh 15
the controller port 7 of the video gane machine 2 are, perforned according
to the inpeptreddyesipRalt ADIRE EBer ssiidpei A§™eo WRFRILBEl Synchroni zati on
of a video signal. On the other hand, the signal transmitting/receiving
t hrough the extEBphbhedevidedegiconrmecher éharhet porcabite ekl epharfe &0
require a continuous communication in the predeterm ned first cycles.
Thus, thetrkei somrdidt eponcal e céfmpsircave oponmiantgd thertdbet ween.
Besi des, the conmuni cation protocol for the signal 25
transisi t taogtreddien ngotrhir Sughtf t heeextisteal gdenel ceaclobneeét.or Wiethéore
portabl e tel ephone 50 is different from SCO1 146WO00 PCT/ JP02/ 02544 27
that for thersei diala tnassintd i aigb i eceommgnt haaugin t hetecdidreohter daort 7
of the video ganme machi ne 2.
to the connected device.
When the portable telephone 50 is connected with
the video game machine 2 through a controller port 7,
10 data to be actually transmitted/received therebetween is
the control data and information (actual data) of FIG. 9.
Therefore, the interface means for realizing data
communications between the external-device connector of
the portable telephone 50 and the controller port 7 of
15 the video game machine 2 must perform extraction of the
control data and information (actual data) actually
transmitted/received, conversion of communication
protocol, avoidance of communication interference, and

absorption of the difference in communication timings.

20 Construction and Operation of Connection Cable

(Signal Processing Unit)

Thé connection cable 40 connecting the external-
device connector with the controller port 7 serves for
extraction of the control data and information (actual

25 data) actually transmitted/received, conversion of

communication protocol, avoidance of communication



Further, a device other than the controller 20 or the connection cable 40
can. be. cobrdEHOPB the 5 controller port 7 of the video gam@CGHAERYAS4S
Therefore there is a need to avoid conmuni cation interference due to the
connected device. Wien the portable tel ezﬁhone 50 is connected with the

vi deo gane machine 2 through a controller port 7, 10 data to be actually
transmtted/recei ved therebetween is the control data and infornation

(actual data) of FIG 9. Therefore, the interface, peans for realizing data
communi cat oA HFtTRER/ t 178 Bxd BRF RZP RS c‘é?cgﬁ’r?eccfjoFESFe”tGr?e PBrtabl e

t el ephone 50 and the control]ler port 7 of 15 the video ganme nmachi ne 2 nust
per f or m eXPRESIGHA bt OPhd 1o Pol data and i nformation (actual data)
actually transm tted/received, conversion of comunication Erot ocol ,
avoi dance of cofm@nflatiVneRtert hlenkE, t&Sd CABBBEHLIVh ©RPLRe 4l fference
in communication timngs. 20 Construction and Operation of Connection Cable
(Signal Procéssieny tnetriThe? cohaaetli anr eabbé 4@ comhectiOng s he ext ernal -
device connector with the controller port 7 serves for extraction of the
contr ¢l dat huanddtddr mat iF0IG ( atlual Th2s siagad lapmeate ysing unit 60
transm tted/recei ved, conversion' of communication protocol, avoi dance of
conmuni cabée phoBaEL 1<6V0ac tRCH JFPO2L£0254d4on 28 oilntdsr f &r ende,i rafwlrmbsdrgat i on
of the difference in
(actual data) actually transmitted/received, conversion
of communication protocol, avoidance of communication
interference, and absorption of the difference in
10 communication timings.
The signal processihg unit 60 includes, as its
principal components, a controller port interface unit 61
(hereinafter referred to as CIF unit 61) including a
buffer memory 62 for temporarily storing communication
15 data; pattern changing units 63 and 64; a frame making
unit 65; a frame detection unit 66; a packet data
interface unit 67 (hereinafter referred to as PIF unit
67); an up/down serial interface unit 68 (hereinafter
referred to as SIF unit 68); a register unit 69; and a
20 portable telephone control interface unit 70 (hereinafter
referred to as MIF unit 70). These components are
constituted by logic circuits or the like of a
microcomputer 71 and the peripheral circuit of the
microcomputer 71, and mounted on a circuit board in the

25 CP connector 41. The microcomputer 71 executes the

operations corresponding to the respective components,



comuni cation timngs. The CP connector 41 of the connection cable 40
i pcl udes BE@KIEPWOR0si gnal processing unit 60 as 5 illustratedGTAIRORE25401 .
The signal processing unit 60 perforns extraction of the control data and
information (actual data) actually tran¥hitted/received, conversion of
communi cati on protocol, avoidance of comrunication interference, and
absorption of the difference in 10 conmunication tim ngs. The signal
processing unit 60 includes, as its principal conponents, a controller
port intePRESE Tt 2682t thet P RANIET2 Y 2P BY PEP G2 Ms S EPE Qfhi 1N6%) MSRP uHi ng
a buffer nmenmory 62 for tenporarily storing communication 15 data; pattern
changi ng WAi-t s 163 die 64Wog dgantagikidrrenenteR Lt atheasd Aed betion unit
66, a packet data interface unit 67 (hereinafter referred to as PIF unit
67); an uptoowssengabiniiit v ate lusttr&8efhémeinbft edl afrreegongnstsSl F
unit 68); a register unit 69; and a 20 portable tel ephone control interface
unit 70 (bbeeimedfpectivef grredets astdp§ afi tthM))da Thesomuoapbpertiorar e
constituted by logic circuits or the like of a mcroconputer 71 and the
peri pher abroigiram te & cuted b ¢r obenpuit eroddmpartce moudt ed on a circuit board
in the 25 CP connector 41. The m croconputer 71 executes the operations
correspondi ng tDhéhe irespechirve econpogenhs,t KW1146\W0Th PETLIPO/ 2544 29
external—-device interface unit 51 (hereinafter feferred
to as AIF unit 51) of the portable telephone 50 through
the cord 44 and the MP connector 46 (not illustrated in
10 FIG. 11), and connected with a controller port 7 of the
video game machine 2 through the cord 44.
The clock signal GSCK, transmitting signal GTXD,
and input ready signal GDTR, described with reference to
FIG. 10, are input from the controller port 7 of the
15 video game machine 2 to the CIF unit 61. On the other
hand, the receiving signal GRXD and
transmitting/receiving ready signal GDSR are output from
the CIF unit 61 to the controller port 7.
The clock signal TCLK and receiving signal TRXD,
20 described with reference to FIG. 7, are input from the
AIF unit 51 of the portable telephone 50 to the PIF unit
67. The transmitting signal TTXD is output from the PIF
unit 67 to the AIF unit 51.
When the receiving signal TRXD received from the

25 AIF unit 51 of the portable telephone 50 is sent to the

controller port 7 of the video game machine 2, the signal



based on a data conmunication programstored in a menory 72. 1n othe

wor ds, . eaﬁqﬁOUéﬁW&Q@nt of the signal processing unit 60 |IIusPiqTé’cP(Qa/0?§f‘4Fl G
11 corresponds to the respective process steps of the data communication 5
program executed by the mcroconputer 7130 The signal processing unit 60 is
connected with an external-device interface unit 51 (hereinafter referred
to as AIF unit 51) of the portable tel ephone 50 through the cord 44 and
the MP connector 46 (not illustrated in 10 FIG_ 11), and connected with a

control | ePTRGAS L BE PRt V6 YebX§aH SRichPRe f?]t%?'tﬂﬁxﬁ‘ﬁ‘ e ¢ord -44. The
clock signal GSCK, transmtting signal GIXD,  and input ready signal GDTR
described with Féfétenceh®oPIf] @nip, 6dr & GHLYSFr 6T HecEBAVARAT er port 7
of the 15 video gane machine 2 to the CIF unit 61. On the other hand, the
recei vi ngssigmal TIRXD s®ht tf BABNItS R Feebild nge + eRAP S gl tEISRGH e
output from the CIF unit 61 to the controller port 7. The clock signal
TCLK and theeiAlilgusigndll TRXDEhe2( idebegi béd i@t hinef @dgrecfothieG 7, are
input fromthe AIF unit 51 of the portable tel ephone 50 to the PIF unit
67. The tcapsk tdimgadi QCAIK, TTXDdi ¢ hoent peenfdsomltderBeeivedt ségntao the Al F
unit 51. Wien the receiving signal TRXD received fromthe 25 AIF unit 51
of the pothablfardmed egbarettillohsusdnt é®.the controller port 7 of the video
ganme nmachine 2, the signal SCO |1 146W00 PCT/JP02/ 02544
The frame detection unit 66 detects a flag
described with reference to FIG. 9 in the receiving
signal TRXD sent from the PIF unit 67 so as to extract a
10 frame. The frame detection unit 66 then sends the
extracted frame to the pattern changing unit 64.
In order to prevent the data in the frame from
having the same bit pattern as the flag, when the same
bit.pattern as the flag has come, the pattern changing
15 unit 64 changes the bit pattern into another pattern.
Data output from the pattern changing unit 64 is sent to
the CIF unit 61.
The CIF unit 61 then accumulates the data
transmitted from the pattern changing unit 64 in the
20 buffer memory 62, and converts (protocol conversion) it
into a signal receivable by the video game machine 2, as
described with reference to FIG. 10. When preparations
for transmitting/receiving have been completed, the CIF
unit 61 asserts a transmitting/receiving ready signal

25 GDSR and inform the signal to the video game machine 2.

Next, when the input ready signal GDTR sent from



30 processing unit 60 executes the follow ng process. First, the PIF unit
67 recei veSOtIREWO88ei vi ng signal TRXD sent from the portabl £GEIFO3R8HE 50
through the AIF unit 51 at the timng of falling edge of the 5 clock
signal TCLK, and then sends the received®signal to the frame detection
unit 66. The frane detection unit 66 detects a flag described with
reference to FIG 9 in the receiving signal TRXD sent fromthe PIF unit 67
so as to extract a 10 franme. The frane detection unit 66 then sends the

ext ract edtPRafe 49°t H8MFatt2FR1BRarfgi g 8hi £ %4, ¥n OFI&EL 1 ot PPedert the
data in the frame from having the sane bit pattern as the flag, when the
same bi tupatt &h Beadfe FutagtRgs sdoa Lt A teH tiehh BERTATRHL 15 unit 64
changes the bit pattern into another pattern. Data output fromthe pattern
changi ng eanvegs ianségom dhehbufifeynmemgry e TEFtdAiNS®3 Pherfhe
accunul ates the data transmitted fromthe pattern changing unit 64 in the
20. buf f erchrerdr ys BEnaané Sédfweand (tdren oevkpsdrsverBEompad-ouht 6 igrsd hnal
recei vabl e by the video gane machine 2, as described with reference to
FIG 50. YWenhgr epantaticdisr f'or sttdansnilif i igér dediavi ngchave beenoworleet ed,
the CIF wunit 61 asserts a transmtting/receiving ready signal 25 GDSR and
i nformt heostgmdle t belkphdrdeos gans nawhgae 2ZharNexbhe Wieh ldéeeilnpft tleady
signal GDTR sent from :

input ready signal GDTR, the CIF unit 61 divides the data

into a plurality of data pieces, and separately sends the

data pieces a plurality of times to the video game

10 machine with information indicating that those data

pieces constitute a series of data.

When the transmitting signal GTXD received from the
controller port 7 of the video game machine 2 is sent to
the AIF unit 51 of the portable telephone 50, the signal

15 processing unit 60 executes the following process.

In this case, the CIF unit 61 receives the
transmitting signal GTXD sent from the controller port 7
at the timing of rising edge of the clock signal GSCK
when the input ready signal GDTR is at its “L” level.

20 The CIF unit 61 then converts the protocol of the
received signal into a signal receivable by the poftable
telephone 50, as described with reference to FIGS. 7 to 9,
and sends the signal to the pattern changing unit 63.
When the pattern changing unit 63 detects a bit
25 pattern equal to the pattern changed by the pattern

changing unit 64 in the data received from the CIF unit



SCO | 146W00 PCT/ JP02/ 02544 31 the video gane machine 2 is at its "L"

| 'evel ,. t NECQIEBWOAPt 61 reads out the signal after the prot of&TPEYAZR¥Asi on
fromthe buffer nmenory 62 at timngs of the clock signal GSCK, and then
outputs the read-out signal 5 to the controller 7 side. If the data
received fromthe portable telephone 50 is |Ionger than the "L" |evel of
the input ready signal GDTR, the CIF unit 61 divides the data into a

plurality of data pieces, and separately sends the data pieces a plurality
D Pires 607 ¢ ROt G2 R RALRBG T | hePntorRa s bt It FRG Shar Lt

those data pieces constitute a series of data. Wen the transmtting
si gnal GIX®tEeddl vigdt fr amitiid bkt PGP Port P2 teF APV Eddd Yankhigchi ne
2 is sent to the AIF unit 51 of the portable tel ephone 50, the signal 15
processi nga thetr 60-lexeedngs et f 6P| dvii ngeprodessthe nfrpime deaklnchaiad v
unit 61 receives the transmtting signal GIXD sent fromthe controller
port 7 a&5the timng of rising edge of the clock signal GSCK when the
i nput ready signal GDTRis at its "L" level. 20 The CIF unit 61 then
conversts the pritecolraofe trekingceinvied §bgmades ntbeadsitgnatreredsiadbl e by
the portable tel ephone 50, as described with reference to FIGS. 7 to 9,
and sendsftbma sihgnabatoetrine qradhedngchangt ng3unid mBkeWaerf tdreepatst ern
changing unit 63 detects a bit 25 pattern equal to the pattern changed by
the patteddéscribed with reference to FIG. 9 and sends the frame
data to the PIF unit 67.
The PIF unit 67 receives the frame data sent from
10 the frame making unit 65, at the timing of falling edge
of the clock signal TCLK, and then sends the received
signal to the AIF unit 51 as a transmitting signal TTXD.
Above described are fundamental operations of the
signal processing unit 60 for data communications between
15 the external-device connector of the portable telephone
50 and the controller port 7 of the video game machine 2.
Note that processes of communication protocol
conversion and matching communication timings for the
data communication between the signal processing unit 60
20 and the video game machine 2 can be performed within the
video game machine 2. 1In this case, for example, the IOP
104 or CPU 100 in the video game machine 2 executes -a
data communication program for the processes of
communication protocol conversion and matching

25 communication timings. The data communication program is

provided from a recording medium such as an optical disk



changing unit 64 in the data received fromthe CF unit SC01146W00
PCT/ JP02/ 808l446W8P061, the pattern changing unit 63 changes tHtd/Ho2/8¢14d
bit patterninto a flag bit pattern. Data output fromthis pattern
changing unit 63 is sent to the frame mel ng unit 65. 5 The frame naking
unit 65 uses the data received fromthe pattern changing unit 63 to nake a
frame as described wth reference to FIG 9 and sends the franme data to
the PIF unit 67. The PIF unit 67 receives the frape data sent from 10 the
frame makPRgaumenesy &@%he? i nPig o FAPFeRY RefgRT 8 the Bt o€k Kignal
TCLK, and then sends the received signal to the AIF unit 51 as a
transmttthg $NAgHal ROMXDBObove described are fundamental operations of the
signal processing unit 60 for data communications between 15 the
ext er nal - devi ceTeen®ddt ornbt ©fe SREYABI & el EPRBAE IB® APt PHE tond r BRI er
port 7 of the video game machine 2. Note that processes of communication
prot ocol seonedr sianaaldSthtahd ngosonmeaf cati slattd nPAYY Sorwh heh ddatsa
communi cati on between the signal processing unit 60 20 and the video game
machi e 2bgardbemperfolB3ed vandi nsthk toi deomgankecabehianen 2 rd gompiust €ase,
for exanple, the IOP 104 or CPU 100 in the video gane machine 2 executes a
data commimi cated go pteplamtfearephens de@sseBhef CIdbnmunkc&tl ab poobecol
conver si on and mat chi ng
the difference in communication timings between the up
and down serial data UPSO and DOWNSI and send them to the
video game machine 2. The up and down serial data UPSO
10 and DOWNSI represent, e.g., address data of an e-mail.
The register unit 69 holds therein various states,
e.g., a power condition of the portable telephone 50
connected through its AIF unit 51 (whether the power is
on or off), a connector condition of the connection cable
15 40 (whether the connector is disconnected or connected),
etc. The register unit 69 further holds therein a set
value of baud rate for up/down serial data and for the
operation unit such as 10-key of the portable telephone
50, etc. -Out of the values being held in the register
20 unit 69, the set values for the operation unit of the
portable telephone 50 are sent to the portable telephone
50 through the MIF unit 70 as control signals CTRL1 and
CTRL2.
The portable telephone 50 also sends the

25 information indicating radio wave receiving conditions to

the video game machine 2. The video game machine 2



25 communication timngs. The data conmunication programis provided from
a.recor di AGOHEEMAPOsuch as an optical di sk SC01146W00 PCT/ JHCY/IFAS4H254433
or a nenory card 26, or is stored beforehand in, e.g., the MASK ROM 106.
The SIF unit 68 serves for inputting/outfitting up serial data UPSO and
down serial data DOMSI which are 5 based on RS-232C and used to
communi cate a mcroconputer in the portable tel ephone 50. The CIF unit 61
absorbs the difference in comunication tim.ngs between the up and down
serial dafF2"UPSE aindPBoRGSI© and fs&fte t ekt 86 ltthet §1 8Bb ogetre> fachi ne 2. The
up and down serial data UPSO 10 and DOMSI represent, e.g., address data
of an e-mai|l. JRBCAdGiEdkionniaf AArabPEe It Her®i GopaE DusOBt Sadslee. g., a
power condition of the portable tel ephone 50 connected through its AlF
unit 51 (whet heNekhe pRRRrangds & dreofifpd daonaest dheondideicorgafet he
connection cable 15 40 (whether the connector is disconnected or
connect edpachéinee Thendedilst eronnetc G ucehére WA deidhers dassetibadl ue
of baud rate for up/down serial data and for the operation unit such as
10- key of Thhe qpmmiabdie tel ephone t®0,betgsedObtetofed hethal uesdbei ggnteel d in
the register 20 unit 69, the set values for the operation unit of the
port abl e metepmene? 58ndr & hsentohnetthd qrortablle t4el ephenas 51 hoedgh tke
MF unit 70 as control signals CTRL1 and CTRL2.

for commands to be used between the portable telephone 50

and the connection cable 40, those originally defined by
a portable telephone service are used, so the description
10 thereof will be omitted here.
There are various kinds of commands to be used
between the video game machine 2 and the connection cable
40. In the commands shown in FIGS. 12 to 19, the first
byte “yy” indicates that the device connected to the

15 controller port 7 is the connection cable 40. The second

w r

uu”, and

AN} 7 W 7 A\Y {4 w 1” A} 1”7 W 4

oo, pp ’ qq ’ rr—, ss’, “tt”, vV

bytes
indicate the kind of the respective commands. Each
command illustrated in FIGS. 12 to 19 is the value
expressed by hexadecimal notation. The value represented
20 by alphabets “xx” means it can take any value. Each
value represented by the other lower-case alphabets and
numerals (“stat”, “ttx0”, etc.) means it can take any
value out of some kinds of values. In the commands
illustrated in FIGS. 12 to 19, the last byte “res”

25 represents reservation. The second last byte “stat”

represents a connection state of a connector of the



The portabl e tel ephone 50 al so sends the 25 information indicating radio
wave recePGPHY6WENEi tions to the video gane nmachine 2. The AEB 0§83
machi ne 2 SCO 146WO00 PCT/JP02/ 02544 34 controls the power of the
portabl e tel ephone 50. Specification of3Protocol for Connection Cable
Next, commands to be used between the video gane machine 2 and the
connection cable 40 will be described. 5 The commands to be used between

the video gane machine 2 and the connection caple 4ﬂéa§% a foll_g’V\e{scr As

for conmaf8ENSF bols&Rbie? weln t BB SFG tSRTPBEaPE e ghb Cth

connection cable 40, those originally defined by a portable tel ephone
servi ce abPel@sedinserded description 10 thereof will be omtted here. There
are various kinds of commands to be used between the video gane machine 2
and the connectFéf -cadd elldostinpteie E6GFATNSCSABWEAMNINES- 13t FHS; the
first byte "yy" indicates that the device connected to the 15 controller
port 7 islthe ‘coeméctinol cubee 4b0e Trerseécondf byhes figmwargpof "tdg,
“rr", "s s", "tt", "uu", and "vv" indicate the kind of the respective
comrards. cBaate ctcbomaredkblld usdrated in FIGS. 12 to 19 is the val ue
expressed by hexadeci mal notation. The value represented 20 by al phabets
"xx" means it cBDGt.akes anylualtuatdachontalale cepmaseld efloby tihwe ©PbBer
| ower-case al phabets and nunerals ("stat", "ttxO', etc.) neans it can take
any chip incorporated in the portable telephone 50. 1In FIG.
13, “baud” is used for selection of a baud rate for the
up/down serial data as described above. When a request
10 for changing the baud rate has come during
transmitting/receiving up/down serial data described
above, the portable telephone 50 changes the baud rate
after completion of the transmitting/receiving of the
data. “power” indicates one of the control signals CTRL1
15 and CTRL2 for the power / key inactivation of the
portable telephone 50, and the values representing
presence/absence of a unit of the portable telephone 50.
FIG. 14 illustrates connector insertion check
commands. In FIG. 14, “conf” indicates the object
20 (connector) to be checked.
FIG. 15 illustrates commands to be transmitted
to/received from the CPU in the portable telephone 50.
These commands have a fixed léngth (the number of bytes
is fixed). “ttx0” to “ttx1l27” represent data to be

25 transmitted/received without any change between the

signal processing unit 60 of the connection cable 40 and



val ue out of sone kinds of values. In the commands illustrated in FIGS. 12
t.o 19,. t h8Cold46WHPPe "res" 25 represents reservation. The sedéndH0Z9R54dyt e
"stat" represents a connection state of a connector of the SCO 1 146W00
PCT/ JP02/ 02544 35 connection cable 40. ¥hese conmands will be descri bed
below in order. FIG 12 illustrates region code commands. In FIG 12,
"ver" indicates the version of the firmvare of the 5 connection cable 40.

FIG 13 illustrates control commands fqr the CPU chj ?rl ncosporated in the

portabl e EBFepHdiRC562Men e ings 2 » pa it LB "usdf f of Fd&MectiBRAL68 &€ baud

rate for the .up/down serial data as described above. Wen a request 10 for
changi ng the mautPeat e th&f combider ingteer aRshh? | REFPESE VY RigUip/Adthn
serial data described above, the portabl e tele h,9ne“50 changes the baug
rate afteépwoorggeiadndsfta he YE&AOM th P ngliteded Vi ng "éfrtthe t@at'd rxpavén”
i ndi cates one of the control signals CTRL1 15 and CTRL2 for the power / key
i nactivatTehx®f” tdmed Pertzddl e avdepromnel50anand 3 helValneasr ¢ epnésaifttiag
presence/ absence of a unit of the portable tel ephone 50. FIG 14
i |l ustsrates bennecdosnmingerd/ oacehesdd. cohmanuds. rdap e & nis thenfum of
i ndi cates the object 20 (connector) to be checked. FIG 15.illustrates
commands tbhebexdlhansivet@R values between all transmission data and
“stlen” and “rsum” represents the sum of the exclusive-OR
values between all reception data and “srlen”.
FIG. 16 illustrates commands to be
10 transmitted/received as up/down serial data from the CPU
in the portable telephone 50. These commands have a
fixed length (the number of bytes is fixed). “stlen” and
“srlen” indicate the number of effective bytes of the
transmitting/receiving data. “tsum” represents the sum
15 of the exclusive-OR values between all communication data
and “stlen” and “rsum” represents the sum of the
exclusive-OR values between all reception data and
“srlen”.
FIG. 17 illustrates commands to be used for turning
20 ON/OFF the mode of a communication protocol in a data

link layer used as a data transfer procedure in the case

of a packet communication through a public packet:

w ”

communication network or the like. In FIG. 17, on
indicates ON/OFF mode of the communication protocol.

25 FIG. 18 illustrates commands for resetting the

signal processing unit 60 of the connection cable 40 and



to/received fromthe CPU in the portable tel ephone 50. These commands have
a fixed | SAQIAOVORR number of bytes is fixed). "ttx0" to "t tR{TAR02/02544
represent data to be 25 transmtted/recei ved without any change bet ween t he

si gnal processing unit 60 of the connect?on cable 40 and SCO1 146WD00
PCT/ JP02/ 02544 36 the video gane machine 2. "stlen" and "srlen" indicate
the nunber of effective bytes in the respective up and domn serial data.
"ttxO' to "ttxl27", "trxO'_to "trx127", _"stx0" and ' é “, and "srxQO' and
"srxl " rePrESENHakBes L BRTt PERHR ¥ t 84/ r edBi Feld: - "% unt 4Epresent s t he
sum of the exclusive-OR val ues between all transm ssion data and "stlen"
and "r sun#nﬂéﬁraé's%ﬁt et fn bhet el Bxel uBinREFE 104l ekt beb Reém il |
reception data and "srlen". FIG 16 illustrates commands to be 10
transni t t edePEc el i elihas b TownMeEI = Bata fromthe CPU in the portable
t el ephone 50. These commands have a fixed length (the nunber of bytes is
fixed). "stlen"FaAd 1'%rikhusitnditeas econaanmbefosf effective bytes of the
transmtting/receiving data. "tsuni represents the sum 15 of the
excl usi vet ERnsal iuetsi bgt/weesre AV L ngomphd cathi o st b damnd " stihegeand "rsunt
represents the sumof the exclusive-OR values between all reception data
and "srleommaklds HdvEl lausiiatds leomemdsthe beunised fodr Byrasnds 20
ON OFF the node of a conmmunication protocol in a data
fixed). In FIG. 19, “stlen” and “srlen” indicate the
numbers of effective byte of the transmitting/receiving
data.
10 AS described above, the connection cable 40 can
match the communication protocol for the controller port
7 of the video game machine 2 and the communication
protocol for external devices for the portable telephone
50 with each other. Besides, the connection cable 40
15 absorbs the difference between the communication timings
of the controller port 7 of the video game machine 2 and
the communication timings for external devices of the
portable telephone 50 so as to manage the video game
machine 2 and the portable telephone 50 equally for
20 realization of a data communication.

It is of course that the present invention is not
limited to the above-described embodiment and various
changes and modifications can be made without departing
from the technical scope of the invention defined in the

25 appended claims. For example, the present invention is

not limited to the video game machine 2 and the portable



link layer used as a data transfer procedure in the case of a packet
comuni calGUA4eWPBUgh a public packet communication networ k PFSTPRE0334Re.
In FIG 17, "on" indicates OV OFF node of the comunication protocol. 25
FIG 18 illustrates conmands for resetti%‘?g the signal processing unit 60
of the connection cable 40 and SC01146WO00 PCT/JP02/ 02544 37 clearing the
buffer nmenory 62. In FIG 18, "dst" indicates reset of the signal
processing unit 60 a clear of the buffer menory 62. FIG 19 illustrates
commands ¥of eB AP t BiSn§IG TR OERy b/ b ﬁnaQéDr‘%/eal ePRPLIMHREe 28 nds
have a fixed length (the nunber of bytes is fixed). In FIG 19, "stlen"
and "srl| eFCMNHEIIGH el P Re P IRUrRe? $Sof Tt f @RI G8 d5y t3F Bf At not limited
transmtting/receiving data. 10 As descri bed above, the connection cable
40 can ne®chhoke pmaai®ad ohn pEbtocROoYor eFRe EgRer6l-l er port 7 of the
vi deo gane machine 2 and the communi cation protocol for external devices
for the portable tel ephone 50 with each other. Besides, the connection
cabl e 40 15 absorbs the difference between the conmunication timngs of
the cont rENDUSTRAAL /ABLICABILHUBY gane machine 2 and the conmmunication
timngs for external devices of the portable telephone 50 so as to manage
t he video gane Thmachirerecehtaninvketpon abke el eppphees0 tegudkky f or

transmission devices or the like which control
communication protocols and communication timings between
specific electronic apparatus and a portable

10 communication devices so as to realize communications
between the electronic apparatus and the portable

communication devices.

15



20 realization of a data conmmunication. It is of course that the present
i-nventi onS¢& 1A@WO0Di nited to the above-described enbodi ment &&d/PAP031Y
changes and nodifications can be made wi t hout departing fromthe technical
scope of the invention defined in the 25%ppended clains. For exanple, the
present inventionis not limted to the video gane machine 2 and the
portable SCO I 146WO00 PCT/JP02/ 02544 38 tel ephone 50 as described in the
above enbodi nent, and conmuni cation protocols and commands are al so not
limited to those described in the ab&F®Efbodi ment. 5 | NDUSTRI AL
APLI CABI LI TY The present invention can be applied to data transm ssion
devices or the like which control comunication protocols and
comuni cation timngs between specific electronic apparatus and a portable
10 conmunicati oh devdiacexmpups Ccad Yerl f2¥ ISEMEPRRALISHTEI : bet ween t he
el ectroni ¢ apparatus and the portable conmmunication devices. 15
SC01146W00 PCTd JPO2/5025H4t a 39 eCleAl Msn g 1 unA tdat thedmmatehveen fdevd te
conprising: a first data receiving unit, that receives first 5
comuidi cat omnuaiditea ekber natly sxpplkinedl in supgtlied in first

communication cycles using a first communication

protocol;

a first data accumulating unit, that accumulates
the first communication data; and
10 a first éommunication data converting unit, that
converts the accumulated first communication data into
second communication data by a second communication

protocol.

15 2. The data communication device according to claim 1,
wherein
the first data receiving unit receives the
externally supplied first communication data in
accordance with a first clock signal externally supplied
20 together with the first communication data, and
the first communication data converting unit reads
out the accumulated first communication data in - -

accordance with a second clock signal.

25 3. The data communication device according to claim 1

or 2, further comprising:



communi cation cycles using a first comunication protocol; a first data
accunu4a1$ﬁﬁlﬂﬁ%Fm0that accunul.ates the first communication F&dt®¥9294410 a
first conmunication data converting unit, that converts the accunul ated
first conmunication data into second coﬂhunication data by a second
comuni cation protocol. 15 2. The data communi cation device according to
claiml1l, wherein the first data receiving unit receives the externally
supplied first comrunication data in accordance with a first clock signal
external |y suppRi 88t20 RoyRERet W% HRe i r's?2EofhfiTtTat F8n W4t 25°8R8 he
first communication data converting unit reads out_the accumul ated first

comuni caEPBAUAE: @2 F oD 8adc? daAEE Widh ANsEESRE R bEN SURt 1e95 S3ITHhe
data communi cation device according to claim1 or 2, further conprising:

SC01146WHOr PENAIRD2Y OR54AS e AQNE GAHIYR AASHLON gy GAEE,- that transmits the
second comuni cation data based on an externally supplied signal for
i ndi cati ng second comruni cation cycles. 5 4. The data comruni cati on device
according to any one of clains 1 to 3, further conprising: a second
comuri cat i on dBbe dedei Vieomgmuniitathan device according to any one

of claims 1 to 3, further comprising:

a second communication data receiving unit, that
receives third communication data externally supplied
using the second communication p;otocol, in accordance

10 with the second clock signal externally supplied together
with the third communication data:;

a second communication data accumulating unit, that
accumulates the third communication data; and

a second communication data converting unit, that

15 reads out the accumulated third communication data
serially in accordance with the first clock signal
externally supplied and converts the third communication
data into fourth communication data by the first
communication protocol.

20
5. The data communication device according to any one
of claim 1 to 4, further comprising:

an extraction unit, that detects a flag of a fixed
bit pattern included in the first communication data when

25 the first communication data is received, and then

extracts the first communication data based on the flag.



receives third communi cation data externally supplied using the second
comuni cafFoH4pWe108col , in accordance 10 with the second cl odiCEIRGRAR544
externally supplied together wth the third conmunication data; a second
comuni cation data accunulating unit, th& accunulates the third

communi cation data; and a second conmmuni cation data converting unit, that
15 reads out the accunulated third comrunication data serially in
accordance with the first clock signal externally supplied and converts

the third®comuhl€atdadi? daPRTWIRY S F buPPh ASohtRi ESGYH Hafa thy Tl Pi Pat
communi cati on protocol. 20 5. The data communi cati on device according to
any one ®&BrdhgmM ION®r4,S¥UFther conprising: an extraction unit, that
detects a flag of a fixed bit pattern included in the first comrunication
data when 25 theffinst pehhedircathengdaih Unitecdihadd, CAABSEReM extract s
the first communi cati on data based on the flag. SCO 1146W00 PCT/ JP02/ 02544
41 6. Thepdatt® wonofinicdat i Ohr devicommeredbeditign cdatai ms,ac¢artdhace
conprising: a first pattern changing unit, that changes a pattern of the
first sconminihcat i mnedat-@ rimmi medoraddrec ewh &nwitthie af pr etietcammunedcrilieomhen
the first communication data is received.

data is received.

7. The data communication device according to claim 4,
further comprising:

10 a second pattern changing unit, that changes a
pattern of the third communication data in accordance
with a predetermined rule when the third communication

data 1s received.

15 8. The data communication device according to claim 3,
wherein the first communication data converting unit
divides the first communication data into data pieces in
the case that the first communication data is longer than
the externally supplied sécond communication cycles, and

20 then adds information indicating that the data pieces

constitute a series of data to the respective data pieces.

9. The data communication device according to any one
of claims 1 to 8, wherein
25 the first communication protocol is a communication

protocol of a predetermined portable communication



7. The data conmuni cation device according to claim4, further conprising:
10 a secodPB4VEPH changing unit, that changes a pattern OPQTH@OQ/B?—?‘G
comuni cation data in accordance wth a predeterm ned rule when the third
communi cation data is received. 15 8. THe data communi cation device
according to claim3, wherein the first communication data converting unit
divides the first communication data into data pieces in the case that the
first conmunication data is longer than the externally supplied second
comuni cat F&R1AY ed9and 20 then adds information indicating that the data
pi eces constitute a series of data to the respective data pieces. 9. The
dat a comuni cattBf &G aCeBFHiNG 2 BLaRY Foret o8P lelid s 3°RseEt WhRrein
25 the first communication protocol is a communication protocol of a
predet er IPPEE FEOMEDN ECaEMATI REP £ 61§ ©S0011 48 WPOT FTR JRAPVegh 5i4e cyzronic
term nal and, the second communi cation protocol is a connection port
communi cappargritetocol of a predeterm ned el ectronic apparatus. 5 10. The
data communi cation device according to any one of claiml1l to 8, wherein
the fbrst communi cation protocol is a connection

10. The data communication device according to any one
of claim 1 to 8, wherein
the first communication protocol is a connection
port communication protocol of a predetermined electronic
10 apparatus and,
the second communication protocol is a
communication protocol of a predetermined portable

communication terminal.

15 11. A data communication system comprising:

a first data communication device that
transmits/receives first serial communication data in
first communication cycles using a first communication
protocol, and outputs at least a first clock signal

200 simultaneously with the transmission of the first
communication data;

a second data communication device that
transmits/receives second communication data in second
communication cycles using a second communication

.25 protocol, and outputs at least a second clock signal

simultaneously with the transmission of the second



port conmuni cati on protocol of a predeterm ned electronic 1Q apparatus
and, the HIMWOBMuni cati on protocol is a communication prP(S:th’(%?/O%?Ma
predeterm ned portable comunication termnal. 15 11. A data conmuni cation
system conprising: a first data comuni®ati on devi ce t hat
transmts/receives first serial conmunication data in first conmmunication
cycles using a first communication protocol, and outputs at |east a first
clock signal 20 sinultaneously with the transm ssion of the first

communi caf PHAAELGE t 108e 85HE daf B9 onmuni cati on devi ce t hat
transmts/recei ves second communi catjon data {n secon comruni.cati on
cycl es using a 3eBBAd kAR ERMTBHL 28 3O8 DY 1 CEnd phESediV§athea
second clock signal sinultaneously with the transm ssion of the second
SC01146WDDT PET/IPURPRD2544 1 3 dagamaiiRat i6A dtem hRE & ihFtddadea
comuni cation device that receives the first conmunication data supplied
from t he ¢omawundatat i comeeiicae i oacdaviebatasc iif areseived eEervéd first 5
comuni cation data, reads out the accumulated first comunication data in
accor danceomnum itdret sevownic ted ockeasisgrat t stippl izat- dmodaties sktoad dat a
comruni cati on device, converts the first comunication data into the
second communication data in accordance with the second clock
signal supplied from the second data communication device,
converts the first communication data into the second
" communication data by the second communication protocol,
10 and then transmits the second communication data to the

second data communication device.

12. A data communication method comprising the steps
of:

15 receiving first communication data supplied
serially in first communication cycles using a first
communication protocol;

accumulating the first communication data; and
converting the accumulated first communication data

20 into second communication data by a second communication

protocol.
13. A data communication method comprising the steps
of:

25 receiving first communication data externally

supplied using a first communication protocol, in



comuni cati on data by the second comuni cati on protocol, 10 and then
t-ransmi t sSSEHS46WEOBAd communi cation data to the second data JdémHPI9at44on
device. 12. A data conmunication nmethod conprising the steps of: 15
receiving first communication data supplf%ed serially in first

comuni cation cycles using a first conmunication protocol; accunul ating
the first communication data; and converting the accunul ated first
comuni cation data 20 .into second comruni cati on data by a second

communi ca®FERTdADEBCHE R Al §5ta TmtinPd&fidoh FREREE Tohpr PEPRY 19
steps of: 25 receiving first conmuni cation data externally supplied using
a first coRferibetiBAtpr dthotof 1TPR SCOMURAEROP PCIRTIPU2/ 02544 44
accordance with a first clock signal externally supplied together with the
first communi ca@¢opmydiat ingctims diingtt kemmyricasmamidatfenaded a; and
readi ng out the accunulated first communication 5 data serially in
accordance wi t hraadeoond et otkesiagraimetedrethl f yrsapgldeaunt herk icomverti ng
the first comrunication data into second comruni cati on data by a second
comumidi cadabn preatioxbly 10 IccArdempig evitbadald €cordorcdiamk medigmalhavi ng

externally supplied, then converting the first

communication data into second communication data by a

second communication protocol.

10 14. A computer-readable recording medium having
recorded therein a data communication program to be
executed on a computer, wherein the data communication
program comprising the steps of:

receiving first communication data externally and

15 serially supplied in first communication cycles using a

first communication protocol;
accumulating the first communication data; and
converting the accumulated first communication data

into second communication data by a second communication

20 protocol.

15. A computer-readable recording medium having

recorded therein a data communication program to be

executed on a computer, wherein the data communicétion
25 program comprising the steps of:

receiving first communication data externally



recorded therein a data communi cation programto be executed on a
cormputer , SGNdAEWVROPhe data conmuni cation program conpri si ng RHEPEZ8Eof
-receiving first comruni cation data externally and 15 serially supplied in
first communication cycles using a firsf comunication protocol

accurul ating the first conmuni cation data; and converting the accunul ated
first conmunication data into second communi cation data by a second
comuni cation_ 20 protocol. 15. A conputer-readable recordjng nedi um havi ng

recorded BHEPiPG WALR oAmbhF E&t iISGHUPRBIFAMIY bRT C&P& Ut etion a
conputer, wherein the data conmuni cation 25 program conprising the steps
of : recei #FRgHdanEe comvinixaf i 68 tdt ko ekt 6AFAIF Yy Scber mblogurplied
PCT/ JP02/ 02544 45 supglied using a first conmunication protocol in
accor danceogetther fvish dhwkfsrgialcexreragdti sup@Pitéd together with the
first communication data; accumulating the first comunication data; and 5
readi ng out theaacvomlladt eogf thst Toratinicoatiwni cdatipsedatibly and
accordance with a second clock signal externally supplied, then converting
the fisrst commueadanigorwiat ahientac senohd teghmiink 4t icormmian a clay: izon second
communi cation protocol. 10
data serially in accordance with a second clock signal
externally supplied, then cbnverting the first
communication data into second communication data by a
second communication protocol.
10
16. A data communication program to be executed on a
computer, comprising the steps of:
receiving first communication data externally and
serially supplied in first communication cycles using a
15 first communication protocol;
" accumulating the first communication data; and
converting the accumulated first communication data
into second communication data by a second communication
protocol.
20
17. A data communication program to be executed on a
computer, comprising the steps of:
receiving first communication data externally
supplied using a first communication protocol, in

25 accordance with a first clock signal externally supplied

together with the first communication data;



16. A data conmuni cation programto be executed on a conputer, conprising
t-he stepsSEAL146WO8Pving first communication data externally QM/JPQ%?%{‘I“I y
supplied in first comunication cycles using a 15 first comunication
protocol ; accunulating the first comuni®ation data; and converting the.
accunul ated first comuni cation data into second comruni cation data by a
second communi cation protocol. 20 17. A data communi cation programto be
executed on a conputer,-conprising the steps of-: receiying firs

comuni cati on dAFFUBKIG ANy Eh&dpt e & %WF‘F&P‘EO%%E%VC&‘FI n
protocol, in 25 accordance with a first _clock signal externally supplied
together with theafing Qekmtifiec &5 ORMHaLE e B F S 146U PEFATPEY} 02544

46 accunul ating the first communication data; and reading out the

accunul at@dthi gt zoaRusiadets ovlthatda ecapdorcdace filgmaal sREBARY A lokk
signal externally supplied, then converting the first communication data 5
i nt o secosdppdrimi caheon aatae by ia sechadieomiun eanuon caybeocdiata

5 into second communication data by a second communication

protocol.



