0 3 FEB 2004 FO300/3049 | DESCRI PTI ON El ectronic device with USB intdr¥ ggg 2004
TECHNI CAL FI ELD The present invention relates to an electronic device with

a USB interface. BACKGROUND ART The USB (Universal Serial Bus) is a bus for
connecting a conputer to various electronic devices. This USB is a cable

bus thatl§8 @fses two signal lines and two power supply lines. Many
per sonal ﬁr@g{? s andt heir peripheral devices have an interface

conformng to the USB. The USB i nterfage was a devised with a prem se of a
systemin which one or a plurality of "devices are connected to one host
conput er. These devi ces connect ed DESCRIPTIONSt conputer via the USB are
generally called USB devices. Wien a USB device is connected to the host
conput er, the host conputer assigns a unique address to the USB device. In
addition, the USB device has a plurality of endpoints for termnating a
comuni cati on bet ween t he UbBtgsisideaicgith HEBHokHacgonput er. The host
conput er handl es communi cation with these endpoints of the USB device. A
study is underway with regard to a conpact portable electronic device with

a plyrabigomeic i ans. When connecting such a nultifunction) portable
el ectroni cq{ew c“ieﬂil?%tg host conputer using a USB interface, it is

necessary to {hepréden@inbéntRd reR@pe i tleEtrori@abvibdwah aQnspiijbiticet he portabl e
el ectroni c device. However, the provision of such an endpoint for each

function is not desirable in a portable electronic device that needs to be
conpact. There is also a situation that there is not such a great need to
si nul t anBYFHGREANDART ural ity of functions in such portable el ectronic

devices. DI SOREUER [nidtal SHE BLH Qb fr2omtetiing 3 29Mpater fo Garious
10 electronic devices. This USB is a cable bus that encompasses two signal lines and two
power supply lines. Many personal computers andtheir peripheral deviceshave an
interface conforming to the USB.
The USB interface was a devised with a premise of a system in which one or a
plurality of devices are connected to one host computer. These devices connected to the
15  host computer via the USB are generally called USB devices.
When a USB device is connected to the host computer, the host computer assigns
a unique address to the USB device. In addition, the USB device has a plurality of
endpoints for terminating a communication between the USB device and the host
computer. The host computer handles communication with these endpoints of the USB
20 device.
A study is underway with regard to a compact portable electronic device with a
plurality of functions. When connecting such a multifunctionl portable electronic device
1o a host computer using a USB interface, it is necessary to provide a fixed endpointfor
each function withinthe portable electronic device. However, the provision of such an
25  endpoint for each function is not desirablein a portable electronic device that needs to be
compact. There is also a situation that there is not such a great need to simultaneously use

a plurality of functions in such portable electronic devices.

DISCL.OSURE OF THE INVENTION



The present invention was made in consideration of the above-descri bddd FEB 2004
situation, and has an object to provide an el ectronic device capabl e of
providing a plurality of functions via a Universal Serial Bus(USB), using

a small nunber of compact interfaces. To achieve the above-noted object,

the present invention provides an electronic device having a USB
transmi t tH9B0G/3e44 ver with at | east one endpoint performinga transfer of
information via a USB, a device sectiai i ncluding at | east one | ogic device
perform nga transfer of information th a host conputer via the USB

transmtter-rgge ipYe%Em_iﬁMtiﬁn tvﬁag?ﬁ Rlih E8nstitrfifom c}f‘?ﬁé‘?t}o@é—&%ﬁbe‘%ﬂ'ﬂ&iﬁcﬁﬂ uses

a desired | ogical device in evice section, selects an endpol nt

requi r ed ah@hasar dt5as e rondeiaﬂfeWc%hic%vf&%hﬁ@]hé olidBgCApluedNy 6€ and the
host conputer out of tge endpoints within the Usﬂaﬁtrangri t)ter-jr,ecei ver and
makes a ¢orhent viaa UnivdriadSerd iBua(USR) using a Bk ERuRBSCH doht st {dferfades. DRAW NGS
Fig. I. is a block diagramshow ng a configuration of a _communication
system i ncl udierighigverdisiabaveteaied ebiget Hiedirpggnt wventianpsevidesaadgiediremiof t he

DSBS HBE P Estob o B S BRSBTS 1 ©
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t he oper ahhgter sfinfohBatidd With @ KbQdofipter 9l hB U SEHAEAted R¥ENE, @RdaFi 9. S IS
a bl ock diagram showi ng a configuration of a conmunication system

i ncl udi ngorrallebwhiehdwhern the dosionodi pugertusesoa dastrod tbgirdb devine it thefdetvice present
invention. Fig. 6 is a sequence di agr am showi ng the operatiaon of the
second efgsEanEkctsen e“ﬂPfé“b‘PS%‘é"rﬂfoirﬁ éﬁftf%‘?fmfﬂi”@?‘“?l b%lwge%kl’tﬁd@&!&@ di agram

show ng t,he ope ' f the se d_enbodi t of e present i.nvention.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing a configuration of a communication system
15  including a mobile device according to a first embodiment of the present invention.
Fig. 2 is a block diagram showing a configuration of a USB transmittefreceiver in
the first embodiment of the present invention.
Fig. 3 is a sequence diagram showing the operation of the first embodiment of the
present invention.
20 Fig. 4 is a sequence diagram showing the operation of the first embodiment of the .
present invention.
Fig. 5 is a block diagram showing a configuration of a communication system
including a mobile device according to a second embodiment of the present invention.
Fig. 6 is a sequence diagram showing the operation of the second embodiment of
25  the present invention.
Fig. 7 is a sequence diagram showing the operation of the second embodiment of
the present invention.
Fig. 8A, Fig. 8B, and Fig. 8C are drawings showing another operational example

in the second embodiment.



Fig. 9 is a sequence diagram corresponding to the operational exanpl 83 I 2004
Fig. 8A, Fig. 8B, and Fig. 8C. Fig. 10 is a block diagram show ng a
configuration of a communication system including a nobile device

according to a third enbodi nent of the present invention. BEST MODE OF
CARRYI NG QUT THE | NVENTI ON Preferred enbodi nents of the present invention
are descH)BE38& ow, with reference to the drawings. [1] First Enbodi nent
[1.1] Configuration of the Enbodinent Fig. | is a block diagram of a

comuni cati on system i ncluding a nobil device 1, which is a first

enbodi ment of g QL. ' | | | . t hi -

conmuni cation s ‘?tlg%%?@%gér %@wy&@gﬁ@(ﬁ%@ﬁé%\gﬁo@%gxar%;g% %f If:]%\/%&‘e 1
and a hofig. soEpdFR. 82 by nmeans of a USB cable 7. The nobile device 1, for
exanple,is a nultifunctional portable electronic device and has a USB

transnitter-r &gildds a Block diagearh sldw g adonfigahaiibs ef 5 vhmah@icalion sywera devi ce
section 6. The USB transmtter-receiver 3 has three interfaces, 10 to 12.
Each of ingédipge eyobie devirsaceerding bria tird emiendimens of tindopnesdn atveption.be
identified within the USB transmtter-receiver 3, in this case the

i nterface 10 nunbered #0, the interface 11 nunbered #1, and the interface

12 nunbehggﬁoﬂ'@gﬁ@‘&ﬁﬁ ﬁ%soﬂjqnf-ﬁ{igﬁ“ﬁ)ﬁ{@g@cri bed later in detail. The

USB transmtter-receiver I'S connec controller 4 by the

connection | ipRgerfdd erdbuliBems o ilRGpre@nt MO £6 dSWHLENBEIOR, RiHt he _
connection line 74. The device section 6 has a plurality oflogical devices

6-1 to oreferencecte thodiawagsdevi ce bei ng connected to the device switcher 5 by
the connection lines 75 to 79. These | ogical devices can be such devices
as a voi cofiretriBlediBaidevi ce, a packet conmunication device, a

LRI 1] e RGBS 2D S LoS0 g5 comm eatior

Fig. 1is a block diagram of a communication system including a mobildevice 1,
which is a first embodiment of the present invention. As shown in Fig. 1, this
communication system is formed by connection between the mobile device 1 and a host
computer 2 by means of a USB cable 7. The mobile device 1, for example,s a

15 multifunctional portable electronic device and has a USB transmitter-receiver 3, a
controller 4, a device switcher 5, and a device section 6.

The USB transmitter-receiver 3 has three interfaces, 10 to 12. Each of the
interfaces is assigned an interface number that can be identified within the USB
transmitter-receiver 3 |, in this case the interface 10 numbered #0, the interface 11

20  pumbered#1, and the interface 12 numbered #2. The interfaces I0 to 12 are described later
in detail.

The USB transmitter-receiver 3 is connected to the controller 4 by the connection
line 71, and connected to the device switcher 5 by the connection line 74.

The device section 6 has a plurality oflogical devices 6-1 to 6-5, each logical

25  device being connected to the device switcher 5 by the connection lines 75 to 79. These
logical devices can be such devices as a voice communication device, a packet
communication device, a telephone directory exchange device, an unlimited digital

communication device, a printer, and a modem.



The device switcher 5 is a selection switch that sel ectsone of the 03 FFB 2004
connection lines 75 to 79, and connects the selected line with the

connection line 74. For exanple, if the <connection line 75 is sel ected,

t he host computer 2 can communicate with the |ogical device 6-1 via the

USB transnmitter-receiver3, the connection |ine 74, and the connection I|ine

75. The &BMY3¥4%r 4 is connected to the device switcher 5 by the

connection line 72 and connected to the device section 6 by the connection
line 73. The controller 4 stores the Tollow ng types of information: <1> a

list of functirgpaedte Exbﬁcﬂe?g'1§§kc]9&i@n%%§lc§1ﬂat%8&§s§1e of4Re b(f)}frﬁf:{lé’ﬁﬁncs

alternative setting values required for use of each |ogical device and <3>
i nf or mat 76w B9, anbeohiBts tlh"eGélEﬁﬁ@l]ﬁéWIlhﬁ:dﬁ@iﬂhkcﬂlonMﬂeW For exusfiplasiftize nunber
of |nterfaces the interface nunbers, the nunber of endpoints, and the
endpoi nt coNNeBeeTslimhds isoalecist) e hdstsamputsr 2fopn chmmhogatecwitp thedogizabf t he
above- not,ed fgnctlon L.nformation, vig the USB transmitter-receiver 3 and
the USB EGBFe0-1 viarthe U trapsmider-receivgts itheeconasctiondine 7ds prshthseoanersien  ed
functﬂon fr?§1the host conputer 2 via the USB cabl e7 and the USB
transn1tler-rece|ver 3, and can performsw tching control for connectingto

the host conpyh&tomrdlct K EbnedEyi loclﬁe \%&19& E‘wft&]ﬁ:r g%\{/' (€ cSEfbligMiRe ?2 are

corresponding to that function. Detail his switching contro

descr i beshd @ainaectedFigthe Aevise aedubmélbydhagasmﬁdsmlj\mm@ tTige dasiotlecdRicrggur at i on
of the USB transmtter- receiver 3. In Fig. 2, the USB transmtter-receiver
3 shown ih§ Qﬂﬁwatmﬁﬁﬁﬁ’é@mmérfaces 10 to 12. These interfaces 10 to 12

o g st bt BEEt i ihS G fedtHicad LSRR Fa85 e 1 and. various tones of
EPs gy e used ﬁ%rﬁeeqmm%eeseﬁ?gﬁuﬁesr L{ﬁd%r &%to@cséhgg lrdexjr:r.g;ca?;t dEP has a

uni que identification nunber nunb thin the he nobile

device 433 n infdrsmaciohod iheaSB intéxfacehit dit melik dRican s dsdrohimbedofDependi ng
upon an interface, it is possible to treat a plurallty of endpoints as a

group. Tinterfages, o intgrigsee pumnpers.che numbgnaf endpeing, ansl thhendpristfuaess 10 to 12,
LSRN FET N ER RN E TR
information, via the USB transmitter-receiver 3 and the USB cable 7. The controller 4
15 receives an instruction of a desired function from the host computer 2 via the USB cable7
and the USB transmitter-receiver 3, and can perform switching control for connectingto
the host computer 2 a logical device within the device section 6 corresponding to that
function. Details of this switching control are described later.
Fig. 2 is a block diagram showing the basic configuration of the USB transmitter-
20 receiver 3.
In Fig. 2, the USB transmitter-receiver 3 shown is formedof three interfaces, 10 to
[2. These interfaces I0 to 12 each has two endpoints (hereinafter abbreviated EP).
The EP is a basic unit making up the USB interface at the mobile device 1, and
various types of EPs are used to accommodate various forms of data transfer. Each EP
25  has a unique identification number (EP number) within the USB device (the mobile device
1 in this embodiment),by whicheach EP can be identified Depending upon an interface,
it is possible 1o treat a plurality of endpoints as a group.
The following description is with regard to the interfaces I0 1o I2. In the

description below, “IN” refers to the transfer direction from the USB device (mobile



5 device 1 in this enbodinent) to the host conputer, and "QOUT" refersgﬁgEﬂzmﬂ
the transfer direction fromthe host conputer to the USB device. (a)
Interface 10 Interface 10 has endpoi nts EPO and EPI, which have the
followi ng functions. First, EPOis an endpoint used for a control transfer.
This is used in a setup that is performed when the USB device and the host
conmput er FPE0/BGHhect ed to each other to comunicate. The setup perforned
using EPO is described later in detail. Next, EP1 is an endpoint used for
an interrupt transfer. EPl is used in dn IN- direction interrupt transfer
of varioyg,petif hcatl | e C er. (b)

R L U A SRR L

Interfaces 11 an nt er . ace 12 has EP4
and EP5. dRBaidnolr&RhE RSt BempseAid BE USH h&lica bul k transfer or an |SO

(i sochronous) transfer. It is also possible to switch a type of data
t ransf er (per f dnteefdcebl) t hese endpoints froma bulk transfer to an | SO
transfer, and froman ISO transfer to a bulk transfer. Additionally, it is

possi bl e wi t hiliigr{agsedO hap gpdpoints EEOpad E4H nwhinhthee the following fdattionsr ansf er
anount. The swtchi of the.data fransfer type anpng EP2 to EP5 is,
perfo$ nmed by érﬁtmglpag? PREHEROIN &5 Pﬁ@%‘r@f"%ﬁér-i ﬁ@r‘%“aség.m?ﬁc‘f’ﬁi“?‘ 1s
enbodi ne | t1] | rface fLhned as
Fol I ows. Do 9 m APy EETISE Besi r g n gt chispule bt aiE SEALBEFE)

Al t er nat cy8mefidatenThé seth %cifbﬁﬂ&:f &ing PPOTdIBa: disePvilREN]. Al ternative
setting 2. 1SO transfer OUT node (16 bytes) Alternative setting 3. 1SO

transfer | N OYExtyddd i§ 3R etdpods JusedNdr en iettirupt teamsier NGPH is UsBOin armidf er | N OQUT
nmode (64 bytes) Alternative setting 5. [SO transfer 1N OUT node (128 bytes)
By neans dBfctiondnispyperanstes of yareusqwnisisationsifrans thedd 8B wewice &y thedopt i nt er f ace

to rrg@gﬁagbto client applications. [1.2] Operation of the Enbodi nent O

3 FEB 20 0/ 3049

(b)  Interfaces I1 and I2
Interface I1 has EP2 and EP3, and interface 12 has EP4 and EPS5.
EP2 to EP5 can be used for either a bulk transfer or an ISO (isochronous) transfer.
It is also possible to switch a type of data transfer performed by these endpoints froma
15  bulk transfer to an ISO transfer, and from an ISO transfer to a bulk transfer. Additionally,
it is possible withinan ISO transfer to perform switching of the data transfer amount.
The switching of the data transfer type among EP2 to EP5 is performed by using
alternative settings of the interface.
In this embodiment, the alternative settings of the interface are defined as follows
20 Alternative setting 0. Bulk transfer IN/OUT mode (64 bytes)
Alternative setting 1. ISO transfer IN/OUT mode (8 bytes)
Alternative setting 2. ISO transfer IN/OUT mode (16 bytes)
Alternative setting 3. ISO transfer INOUT mode (32 bytes)
Alternative setting 4. ISO transfer IN/OUT mode (64 bytes)
25  Alternative setting 5. ISO transfer IN/OUT mode (128 bytes)
By means of the above-noted arrangement, it is possible for each interface to
correspond to client applications.

[1.2] Operation of the Embodiment



6 Fig. 3 is a sequence di agram show ng the setup procedure perfornEdU%FEBZML
bet ween the host conputer 2 and the controller 4 of the nobile device

when the nobile device 1 is connected to the host conputer 2 by the USB
cable 7. The host conputer 2, when it detects the connection of the nobile
devi ce 1l%pt%§ , sends a reset signal, via the USB cable 7, to the USB
transni t tROBOY @@9ver 3within the nobile device 1 (step S2). The USB
transmtter-receiver 3 of the nobile device 1 receives this reset signal
and sends it to the controller 4. The controller 4, by receiving this

reset signal, fig 3 1@'3@6&&%8913@%&3?%}?%%’]“%%?!{% géccfupe ﬁ?ﬁﬂﬁ’x@g bkQvén the

transaction. Wién the ‘resett evi ce In this manner is

conpl et edpstacodffuddt|2t andi the chriroiler #efliHeahaRNddviie 1NOBEn heMuMiRdedicands EPO i n
the nobile device 1, enabling a control transfer via the default pipe. The
host conpanracted to ienhaest aomputse by Hg-WHB chideYobi | e device 1. First, the host
conputer 2 starts a control_transfer with EPO of the nobile device 1. At

the setup st addic hgst (tqm@ﬁ%,r@nwbsn indetggtsribe cortrwet%@tthémﬁbuﬁélﬁwzetlr(étﬁsm ts a

cont r @h?}g%qssfrﬁg L ‘g%lﬁ\?tlt@a fg'éfe ﬂgﬁ%lgtg pttéfnré erd Cet‘Yf‘)é 3c%kﬁ%‘<‘rnol
transf er tREAGSiIL &@1&91’(3? $18S gl RIsH lr% n‘LH@r 1*%9%16@5@1‘“‘3 ‘?r{ob?lc(dgrg@ 154) . The

host conputer 2 1n the status stage o e control trans sends "a | ength

0 data pagkRies tiasitisessarhl bad §dnds RROURfcohlisieanhi Tiee eovoner 4, bytrh@iﬁt:x?
notifying that the descriptor has been received normally (step S5 The

devi ce dd&usrdasptsignaddninitdizeightreby enabtipgiicio réspod to hitsnsetioer Wiaa thener al
information with rega to.the npbile device 1. This general information
i ncl udes 'SEKE mcotrl e dryicest in thisgpawet isconwigied, tahjéffﬁ'éttﬁll"’elscf%W% 1 and

the. §8X1 BUIBARHIosPLARpRE: 1 IRy EBPR 1 IRR LIE DO cBRITRN €10 d) [BESLYES LT S

devi ce descri ptor €rred to as
t he devi Qﬁtﬁadéﬁﬁﬁ,}nﬁco t he nobile deV| ce 1 (step S6). After t he host
conputer 2 conpletes the assignment of the device address, it sends a Set
Addr ess commmailtie hosttdemputs 2| iberdeartscet ting-oh treghghikptevidelg Hitse ket bossf t he
devi ce address step By doi n this, the_ device address is set at the
nobi | e dEYPRYen2 é%‘f‘éﬁ CSBg‘OI ‘CPnﬁfeF mofﬁbewbéedgme 1. At the setup stage

of this control] transfer, the host computer 2 transmits a Get Descriptor so as to request a

15  device descriptor (step S3). Next, the controller 4 of the mobile device 1 at the data stage
of the control transfer sends the device descriptor to the host computer 2 (step S4). The
host computer 2 in the status stage of the control transfer sends a length 0 data packet
addressed to the EPO of the mobile device 1, thereby notifying that the descriptor has been
received normally (step S5).

20 The device descriptor sent to the host computer 2 in this manner has general
information with regard to the mobile device 1. This general information includes such
information as a protocol code of the mobile device 1 and the maximum packet size of the
EPO.

When the host computer 2 receives this device descriptor, it assigns a unique

25  address (hereinafter referred to as the device address) to the mobile device 1 (step S6).
Aflter the host computer 2 completes the assignment of the device address, it sends a Set
Address command to the mobile device 1, therebyreporting thereto of the device address

(step S7). By doing this, the device address is set at the mobile device 1 (step S8).



7 After the device address setting is conpleted, the host conputer 2} Zige§ a0l
sends CGet Descriptor to the controller 4 of the nobile device 1 in the

setup stage, to request the configuration descriptor fromthe controller 4
(step S9). Wien it receives the Get Descriptor, the controller 4 in the
data stage sends a configuration descriptor to the host conputer 2 (step
S10). Therdsaspogenputer 2 in the status stage sends a length 0O data packet
addressed to EPO, thereby giving notification that the descriptor was
received normally (step S11). The conf/igurati on descriptor sent to the

host conputer fromthe controller 4 in_ this manner includes the
fol | owi ng i nf t11® Hedrfpalfress etting Broomnlgipd dhohast computse 2 agpinsendsdpets, <1>

A bit .nel udi f ti | .1i.st,of the |ogical devi 6-1t
65 ui ¢ i esClREr LOREOORRF 40N REOR S 1 e S e dpreihtfRoe
: _ 85 1 ECr oTHE bfiehos:
61 1o 6 8 P B or o DR P Y IR o el L e

i nt er f aceDeatriptbg thotint@ldey irrde Hatastigd sasdstd@nifigiReon Aescripidrabigersst t he
i nterface nunbers, the nunber of endpoints, and the endpoi nt nunbers.

Af t er Sr ecempuisg 2t(siep Sd 0 f Theuoat ¢oorpudersZ rin pheostatus Sleghssids adenptls 6dad | ear ns
the rel ati ﬁgﬁShi£’ bet ween each endpoi nt nunber and the_ interface nunbers,
and set s PRFRE! 28FRssed 10 BPP.JReTgby g gwtificatiore that therdeperimer wag 1es¢ived nanner .
(step S1 ' host conputer 2 initializes information regarding
the EP a%@%y@k{peérlfqi‘ce configuration of the nobile device 1 stored in a

nMenory, not sh@ékonfiirsiord %cﬁ%ﬁa%éﬁﬂd the ho&%&dﬁ% 2 Emifd cé%titcﬁfcr Bt h ; 11

and 12. The host conputer 2 subsequently perforns an initi zation o

i nf or nat ithis mantér incledes tte falovihppifoaatideamaxg the idfermiaih. stdfbdmn thei ng t hi s,
the host conputer 2 does not specify which |ogical device to use anong the
| ogi éél GerdlE46-1 to 6-5 within the nobile device 1, but perforns an

R Al o B
can be  glianest dAQ Civhithy by NeSbing! BRatiQste IkRMBthflter2 b flfng €t Up stage
of the control transfer sends Set -Configuration (Step S13), thereby making
a r equesfurictopdrchbofiguragorn of e bfgidal detices® 10 615heithiaREBRIONe device 1.
<2> Information about the USB interface at the mobile device 1, such as the number of
15  interfaces, the interface numbers, the number of endpoints, and the endpoint numbers.
After receiving this configuration descriptor, the host computer 2 learns the
relationship between each endpoint number and the interface numbers, and sets the
contiguration of the mobile device 1in the following manner. (step S12).
First, the host computer 2 initializes information regarding the EP and the interface
20  configuration of the mobile device 1 stored in a memory, not shown. Here, the alternative
settings are set O for both I1 and 12.
The host computer 2 subsequently performs an initialization of information with
regard to a logical device to be used. When doing this, the host computer 2 does not
specify which logical device to use among the Jogical devices 6-1 to 6-5 within the mobile
25  device 1, but performs an initialization of information with regard to the logial devices so
that, when a logical device 1o be used is subsequently determined, the setting can be
changed accordingly.

Next, the host computer 2 in the setup stage of the control transfer sends Set

Configuration (step S13), thereby making a request to perform setting of functions of the



'F0300/3049 8 interface as they were set at the step S12. The corlt$ 6FBdHis
of the nobile device 1, in response to this Set Configuration conmand,
perfornms the setting of the interface (step S14). Thus, the setup of the
nobile device 1 is conpleted Fig. 4 is a sequence di agram show ngan

operati O%Ui@&l g@gse that a request to use one of the logical devices is
made fro el N conputer 2. In this sequence, the host conputer 2 is
supposed to use the | ogical device 6-1, First, the host conputer 2 starts a
control transfer addressed to EPO of t?\e nobile device 1, and in the setup

stage t hefedicess mies ek sata 8gf M%}QSIZ. STRPeoakBiitr 4 dHhe iR GevdNViFe 1S a

command requesting for a desired service. Next, the host conputer 2, in
the dat arspage,lo sendst Catfgurdiin copenirid, perfarnsog waingdehe thisvifidei(step he
nobil e device 1 corresponding to the requested service to the nobile
devi ce 1Séﬂ-ep S102). When the controller 4 thus receives a notification

nessage regargding the re sted.service.and alsp a notification nessage
that the devi %ufc’,éheo%@t%&gﬁlsg’(gﬂé%%‘ﬁf iaw&é@?tei 6-1, in the status stage,
(stop 5103).  Tercs AERbeARTBES oy il beriBh Ty ¥ERC RS HEIBLEE 1 he

| ogi cal @gybitiBe foglcal Geviddas ndlé BoRY theBbst(ShPReD204) thid febndeline IRRI Nt the
| ogical device 6-1 is not available, the controller 4, by neans of an

i nt er r uptompuies? srsuppised t¢ hee thaiwgidahdevitd®6(1EP1), sends a

Request _Acknoy edge, which includes the information to that effect, to the

host conput er FUst Dedgstepmputerg starty ygentrel yranser addeessersio ERfhefiihe mopilet he
i .0 54 t f t t.ed j ce, dth
b ocesei Vit Lt wedeunFledtilre Facb NS RIS IS R TRBG: cor devi ce

6-1 (s agaedtabéick iea 66MMaAN k&fucding B 2 IBHES slicBNNeRE 8 it cérﬁﬁﬂ&f £r using
the interface 10 (EP1l), sends a Request_ Acknow edge, "whi ch 1 ncl udest he

i nf or mat inghe datatstage, sehfiedata thao speoifick a dogical ripvice withi SieapolHEQR)iceNext , t he
controller 4 outputs a conmand to the device sw tcher to the effect that

a connectqti 19 the redigtied sarvise i theanehilsrsierice dristep |$é837)5 Waer thespondi ng
0 e | SRSt 8 AT BN S S
SWi t cher ndifftaliesmassafehecie deviee i B iscti Rethe W18 deOide 6L 16N dft stdifs §ihse,
connection line 75 (step S107).
15 it notifies to the host computer 2 that the data was received normally (step S103).
Next, the controller 4 makes a judgment as to whether the logical device 6-1is
available or not (step S104). If at this point the logical device 6-1 is not available, the
controller 4, by means of an interrupt transfer using the interface 10 (EP1), sends a
Request_Acknowledge , which includes the information to that effect, to the host
20 computer 2 (step S105). By doing this, at the host computer 2, the user is notified of the
refusal of the requested service, and the processing is terminated.
In contrast to the above, if the Jogical device 6-1 is available the controller 4, by
means of an interrupt transfer using the interface 10 (EP1), sends a
Request_Acknowledge, which includesthe information to that effect, to the host
25  computer 2 (step S106). Next, the controller 4 outputs a command to the device switcher
5 10 the effect that a connection should be made between the connection line 75
corresponding to the logical device 6-1, for which the use was requested, and the

connection line 74. When this command is received, the logical device switcher 5 makes a

connection between the connection line 74 and the connection line 75 (step S107).



- 03FF02004 F0300/3049 9 At the host conputer 2, when the TFER 2004
Request Acknow edge indicating the availability of the |ogical device g-l'“'
is received, in thesetup stage of the control transfer, a request is nade

to the nobile device 1 for an interface alternative setting val ue

corresponding to the |ogical device 6-1, which is to be used (step S108).
Wien thi SFUB0E3649 for the alternative setting value is received, the
controller 4 of the nobile device 1, in the data stage, sends the

interface alternative setting val ue re&uired for using the | ogical device

6-1 to the hos t o] L V] £ hi. |t ernative
setting val ue,%thtggﬁggicgﬁlg%&?b‘gﬂﬁgﬁ %qiuégg—‘gﬁ%n%%ﬁn%ﬁcﬂgm&%\ﬁ%@e&‘?aﬂlgﬁlht%e

stat us StoAgie logRal 8l e& rebdadd, il thebéiap SIS 6f M8 BASOISGRRS IFLqLSH &P
S110). Upon receiving this alternative setting value, the host conputer 2

makes a madigowinet mekild devideel foean interfaccatiewange sdieng edlve cerredpbadiaglieinat i ve
interface setting value notified by the nobile device 1 can be left asit
i s (step legitalydevice 6t hahichiistorhs ysediitemSIHHN the alternative setting val ueas

aresylt of t | udgnment t st 5111, a buffer area corresponding to EP2
to EPg of theh'ﬁ'ﬁéﬂlﬂ' rﬁ‘é‘{FiS‘th’r iheiagpef‘?:ﬁ“r‘fﬁd?“mﬁb’ SrISFEVES the fdtollsut Ofr | and
a pipe i f - f. . EPs, of the nobile
sebi be o RRREURTE S B el Bl e At ERE N Bl AR e

cor r esporigh wighg @e Id}8cd] denies 6900 38 Nost Bolphiere (stég sﬁjdg. and the connected
| ogical device 6-1 of the nobile device 1 (step 5118). If the alternative

i nterface set tlipeg reedivieg thes alterna btei ssttimgthvatue, ths hast cempliter Bfnotifies theudgnent  at
step 5111, .the host copputer 2, in the setup stage of control transfer with
EPO of t MRebiGIsteYise delp ‘ggsti‘,us s@gedo dag effget éhaf gedransmissiomhagansasedes (lequest
to tgq c%rllha]oller 4 to switch the alternate setting of each EP (steps 5112
and 15 N receiving this Set Interface conmand, the nobile device 1

first gives nat lof')iréékwiﬂ%lﬂidﬂ'a]ic'ﬁ@at%%ﬁ:l‘t'ﬁ SaR@EhE Mkt dobfpui &P h@akestd ansm ssi on
has succeeded (steps 5113 and S116), aFt er which the alternative settings

of each judgerehtgetoarletisn incbedying dehseBRcd) dhenajtesrettive dnttifacesdeatngsvalue
correspondé_’{]g to. those alternative setti g%eval ues (steps S114 and S117).
For exanpPitied by theanabhiledewise d sap e defbantis &en BBW)comuni cati on service, for

a If there is no problem with the alternative setting valueas a result of the judgment
15  atstep S111, a buffer area corresponding to EP2 to EP5 of the mobile device 1 is formed
comparable to a host buffer, and a pipe is formed between the host buffer and each of the
EPs of the mobile device 1. After that, the host computer 2 starts communication
corresponding 10 the requested service between itself and the connected logical device 6-1
of the mobile device 1 (step S118).
20 If the alternative interface setting value is not satisfactory as a result of the
judgment at step S111, the host computer 2, in the setup stage of control transfer with
EPQ of the mobile device 1, sends Set Interface, thereby making a request to the controller
4 to switch the alternate setting of each EP (steps S112 and S115). On receiving this Set
Interface command the mobile device 1 first gives notification in the status stage that the
25 request transmission has succeeded (steps S113 and S116), after which the alternative
settings of each interface are switched, cach EP being set to the status corresponding to
those alternative setting values (steps S114 and S117).
For example, if the service to be used isan ISDN communication service, for a

Q921/Q931 communication, an interface (for example, interface I1) is set to the



P21/ Q@31 communication, an interface (for exanple, interface 11) ig 3sERB 100k
the 0 3 FFB 2004 F0300/3049 10 alternative setting O for bulk transfer

and fora B channel conmunication, another interface (for exanple,

interface 12) is set to the alternate setting 2 for 1SO transfer Thus, it
S possiﬁéf t§b erform data conmuni cati on on two channels. However, if a
data trahefdy/ apacity of 32 or nore bytes is required for an I SO
transfer, the alternate setting would in the range 3 to 5. For this
reason, in this exanple the host conputer 2 would make a request to switch

the int esli@f@ivk3eaing@ foabilkaraneler,iang foa B ch@indRcdnibhidatich, otiérd when this
request is received, the controller 4 swtches the alternative setting of

t he i nt emteatase {for ckamplhj is;ltqlrﬁlnﬂ&) is sdemthchdiceaie eting fufr [EOarankfeer Thatsi ve
settings. of each interface is npl eted, a % pe is fornmed between the host
buf f er aitds Posi Eﬂo PEHErR slata C@mf@'mvéahoz onterFharngls sHewsvRinif @ latagranster

di h t.ed nd t.h ted
e R R Rl RSl

t -1, it
cormint cBSRAE Y162, For RIS SFSALT HRSchOOTRe a0 ks 1 1

possi bl erchOediseswitdhethel afénfad 12 agemaiwamn:gem ausingRe 3 L ahdedeh (58 ead of
two. Thus, it is possible to reduce the nunber of EPs according to the
nobi | e deqheisireceved HiesoairbbelidneritchehBealismalive sattingsfftheiderfaced2have one

USB interf f | | it f The foll I ati
of thi s embodlDr el pRarls Srisues oEfeatradye srings o fay MGTBOES the
Setup ORGALIERR A5ipS AL b Ehien the thDFL RS GHARG S THY R ASRpaEF 31 O

val ues req Ire se o0 oglca evi ce are sent he nobil e

devige 1lihtR stahe chAfifunica@PEdedspendifg toathk réR@tiedkertRy] EdwedM fidtifMaridiRe nobi | €
device 1. If this is done, in the sequence shown in Fig. 4, in which the

host congunegted ogical d@ﬂcaﬁ-de;@lthfemomd@dm@ Hetep &218).t is possible to omit

the process (sgheps S108 and S10Q9) .far the h st .co 210 recelv t he
alternative v%ﬁg af"&i“’“'t“ﬁ@“?’é‘b‘i“&ﬁ% dEMGT e 108 %B‘%‘ésé aFe'EFn'Pgﬁél ‘i‘ﬁYb‘iel(’e devi ce

1. [ 2] Sefand fgbady, ReY ezpaiﬂc?@ﬂ FGURROLAD I%fr tﬁlp?eamoﬂﬁgﬁﬂglb@t%usg Is a

bl ock di agram show ng the fcon I guration of communi ¢a syst
the desired logical device, usingone interface mstead of two.

15 Thus, it is possible to reduce the number of EPs according to the mobile device 1
of this embodiment, because it is sufficient to have one USB interface for a plurality of
logical devices.

The following variation of this embodiment can be envisioned. Specifically, at step
$10 of the setup operation as shown in Fig. 3, the alternative interface setting values

20  required for the use of each Jogical device are sent from the mobile device 1 to the host
computer 2 for all logical devices within the mobile device 1. If this is done, in the
sequence shown in Fig. 4, in which the host computer is 10 use a desired logical device, it
is possible to omit the process (steps S108 and S109) for the host computer 2 to receive
the alternative value for the logical device to be used from the mobile device 1.

25 2] Second Embodiment
[2.1] Configuration of the Embodiment

Fig. 5 is a block diagram showing the configuration of a communication system
including a mobile device 1A according to a second embodiment of the present invention.

In this drawing, parts corresponding to parts in Fig. 1 are assigned the same reference



- including a nobile device 1A according to a second enbodi nent of the

present invention. In this drawing, parts corresponding to parts in IBingEBlm['
are assigned the sane reference 0 3 F E B 2004 F0300/3049 11 nunerals. In
this comuni cation system the nobile device 1A has nunber of ports. Each

of these ports is not a physically independent transm ssion path, but

rat her &0B0E3IPHNds to a communi cati on channel that joins the host conputer

2 and the nobile device 1A, Al of the ports physically use a single USB
cable. One or a plurality of TE(term nhl equi pments are connected to the

" ndepondBhERo @Cﬂwm%ﬁﬂﬁﬁ}zsi‘?“ RO g dc ar S B S er Oy el Y
appl | cat kgr, SORLUAGHSIALA] bichily HOEAI98 EATRILER path, pEAGIMETE can sel ect

one of the ports in the no can use a Ioglcal devi ce

within t Hﬁré@bhﬂﬁto%@nﬁﬁuﬁaéﬂdﬂn&hhﬁﬂ& tHa@§dins (h8 fobtofiptiddr 2caNd the wiodijeon of
the nobile device 1A in this enbodi nent is describe bel ow. The USB

t ransm t tieviea B4eiAlkof tBe pbris pleysiaby luec demgkd /3B calslerade up of interface
bl ocks 3-1 to 3-n corresponding to n nunber of ports and an endpoi nt EPO
shared by all Qnﬁ@rlacnmrgh off TE(Esninabsquipapripare coprectrdhieine Jost Wit 3- k

wh k=1 f 1 d 12.. Th f 10 h EP1,
hacl o a7t Badh Tk VS astinghgRERR oW i i pPiaicaly indepeodett BORRRE LA oo, The
funct | ongo afeas mnarququ%awy S fIERBEAARILoHbLt 1RHREth 0 ot

enbodi nent.” The interfaces 11 "and the inter ace

cor r espopdEach TB canééle@@nk ot porsSh girafobitteddvide 16X and & mci lbflkapach for
i dentifying thereof anmong the ports. Each of the interfaces is assigned an

ht er f acedevedoeithinithe m@@n\e Wevicel bAtvig thesdpart.t he  USB t r ansnmtter-recei ver 3:

the jnterface_10, of t nterfac blok 1. bein the, interfac 1 of
the 1 terfaceTﬁF H‘t‘fkmé n@&vwgm ﬁﬂﬁf&ﬂ%&%ﬂ Brembodimentds Ascabed ock

3-1 Dbei 2 | f 0% and so

on. The 6levi#;t:g h%v%%%rﬁg@iglem%%rv rQr[L%B};ﬁ qu\%b?%h%gﬁgs\f‘ E%‘@ﬁ% tE?r]{r?%spondl ng to

the n nulgbky 3-9fto BOK &c&resﬁ&‘mﬁﬁ%‘lm ﬁ&mbﬁwf@eﬁp@;ﬁwmgldp@uﬁm shered nects an
o)

interface block 3-k to one the logical devices within the USB devi ce 6.
VWi ch | otheparts dend eantiod transfere T!wonwéa@eeblockﬁ F-héwhenedi=lde @) bavcintdfdces s

control I g Py, 415 TR0 iilrice10 fias EP1, the interface I1 has EP2 and EP3, and the
15  interface 12 has EP4 and EPS5. The functions of each endpoint are as described with
regard to the first embodiment.
The interfaces I1 and 12 of the interface blocks 3-k corresponding to each port are
assigned identifiers IDO and ID1 each for identifying thereof among the ports.
Each of the interfaces is assigned an hterface number that can be identifiedin the
20  USB transmitter-receiver 3: the interface 10 of the interface block 3-1 being #0, the
interface I1 of the interface block 3-1 being #1, the interface 12 of the interface block 3-1
being #2, the interface 10 of the interface block 3-2 being #3, and so on.
The device switcher 5 is formed by switches SW1 toSWn, corresponding to the n
number of ports. Switches SWk corresponding to each port connects an interface block
25  3-k to one of the logical devices within the USB device 6. Which logical device is to be
connected to the interface block 3-k is controlied by the controller 4.
A function manager 8 isa means to monitor how each logical device 6-k (where
k=1 to m) is used within the USB device 6 andto manage the availablelogical devices for

every porl. In a case of the configuration shown in Fig. 5, when no logical devices are



A function manager 8 is a neans to nonitor how each | ogical device 6- K0 3 FEB 2004
(where k=1 to m is used within the USB device 6 and to nmanage the

avai l abl e | ogi cal devices for every port. In a case of the configuration
shown in Fig. 5 when no |ogical devices are 0 3 FEB 2004 F0300/ 3049 12

being used, in using any of the ports, it is possible to select and use a

desi red F&§0EM9%evi ce anong all the |ogical devices [2.2] Operation of

t he Enbodi nent The operation of this enbodi nent is discussed bel ow. Wen

the nobile device 1A is connected to t host conputer 2 by the USB cabl e

7, initialkl 10 r 1 hed: L r4f -hot t he: nobi | e
devi ce TRMEEIE Rtoslry SR bR R RSN skl L TReu R RLal it
conputera,gor“:%?qjme%ng degidegss to the nobile device 1A At the nobile
device 1A the alternative settings of all interfaces are set to 0. A

descri pt[@r2}i sOpemtioff obiletBaebadihente device 1A to the host conputer 2. This
descriptor includes the follow ng two pieces of information for each port.
a. Lists of aVbﬁ¢%¢1@m@ﬁbﬁiem@dwf’éé¢£ﬁcﬁﬁ€ﬂblel@“t-he configuration shown in

Fig. 5, h t f tion .the 1qgi [ 6- t - ld b

Cent Sas a1t sRngh WampPlegice Hh id et Eahe RS spR o ahudfe BB abing ar)
sent Sas a |1 st16R /APPLT _ . : al |
the ports e BECATY R e FY Do i et B IR TR B £ ©

functi onhe h&it compaRAD. TREhiSRGHIRAGn, hOBSY Lok phtey2 addigm Bie AMITES0 Ghe
interfaces and their alternative settings for the ports By receiving these
dat a, t heobitesdeviceniut At tiz mehild deatas 14 ehedtaregiyosddingeof dlbinterbrchapaet

bet ween interface nunbers_and endpQints, usedeiﬁfheach interface, as shown in

the exarflle bEFSHPICEES3MHIrem thpmabile device L AR AhGREShEPMBUEPE: | nterface
nun‘q%r 2 EP2 Tﬂigﬁggci—i%{:o? ir?é‘]'un&? rtht,zfoﬁg%ing two pieces of information for each port.

a. Lists of availablefunctions by each port

In the configuration shown in Fig. 5, each of the functions of the logical device 6-
1 to 6-n would be sent as a list of avatlablefunctions for each port. Instead of making all
the logical devices availablefor each port, logical devices used at each of the ports may

15  be different from one another, in which case aseparate function list is sent for each port

individually.
b. The number of interfaces and thar alternative settings for the ports

By receiving these dala, the host computer 2 can learn the correspondence, for
each port, between interface numbers and endpoints usd at each interface, as shown in

20  the example below.

<Example>
Port 1 Interface number 1 EP1
Interface number 2 EP2
Interface number 2 EP3
25 Interface number 3 EP4
Interface number 3 EP5
Port 2 Interface number 4 EP6
Interface number 5 EP7

Interface number 5 EP8



Interface number 3 EP4 Interface nunber 3 EP5 Port 2 Interface nunB&rFER 2004
EP6 Interface nunber 5 EP7 Interface nunber 5 EP8 O03FEB2004 FO0300/3049 13
I nterface nunber 6 EP9 Interface nunber 6 EP10 (Further entries omtted)
Assum ng that a TE is connected to the host conputer 2, the operational
sequence of this enbodinent is as shown in Fig. 6. In this case, the TE
connect edUBA/BMY host conputer 2 gives notification to the host conputer 2
of the functions supported by the TE (step S201). Next, the TE sel ects one
of the ports (for exanpl e, the port k}3at the nobil e device 1A Next, the

host conputer | transf with the EPO within the nDblle
devi ce 1A and, |n ?ﬁtcaagﬁﬁ%%{ gge there]%]E sends Put _TE Capability (step

S202) . This Put_TEffhéd fdmbes 62 com‘rarlgalgp ving notification of the
services that the TE mi ght use, and an interface nunber corresponding to
the port k sel ect eqFinyherkatriEomstiddicl uded therein. Next, the host conputer
2, in the data stage, sends data to the nobile device 1A t hat indicates

t he service thPéﬁumiﬂethEarﬁFglstcomtquﬁpélpﬁ BE08ympwex? , the pperabonal sequsncd of

t he b|| device 1A in the status stage, sends notification to the host
comput er © thiserpbedimept s 38 shave) i8¢0t he  put _TE Capability and the data

fol lowi g, heR gl else SHETRSURAS B ROR bomMitt 3 S iEARLARM Sindhdss

notified bythe i face 'nu el ve

that the cpaphtes2be HeFdndibnt BeppbRed by R TE i(ste@BI0T)NMexE, 88 PE s&iaetsfoue o on
manager 8 as to whether it is 055|% l e, using the port k, to use a | ogical

devi ce dwpcmsmﬁnd:xmgptcpthttpertﬂ@ramhcenmh]eahvmtllﬁf|ed at step S203. In a case
that the port k can be wused so as to use the |ogical device corresEegndi ng

to the servi c&Nexhihg hﬂszewramwrt% HAds élconh%lltr?@sfteﬁ &lﬁhﬁb%EPQ@elhiroﬂ@dml@ ondi ng
to P4 t lfiew%e Pﬁegdtlg he scqup stage ngcgf %‘M_ﬁ@_%a&;?buuy (step S202). This

Put_TE_Cability is a command giving notification of the services that the TE might use,
and an interface number corresponding to the port k selected by the TE is included
therein. Next, the host computer 2, in the data stage, sends data to the mobile device 1A
that indicates the service that the TE might use (step S203).

15 Next, the controller 4 of the mobile device 1A, in the status stage, sends
notification to the host computer 2 that the transmission of the Put_TE_Capability and the
data following thereafter succeeded (step S204).

Next, the controller 4 is notified by the interface number in the command received
at step S202, of that the port selected by the TE is port k, and inquires of the function

20  manager 8 as to whether it is possible, using the port k, to use a logical device
corresponding to the service which notifed at step S203. In a case that the port k can be
used s0 as to use the logical device corresponding to the service, an interrupt transfer
using the interface 10 corresponding to port k is used to send a Request Acknowledge to
the host computer 2 (step S205).

25 Nex1, referring to the operational sequence shown in Fig. 7, the operation of this
embodiment up until the TE receives the service by the logical device within the mobile
device 1A is described below.

First, the TE requests a desired service from the host computer 2 (step S301).

Upon receiving this request, the host computer 2 performs a control transfer to the EPO



the host conputer 2 (step S205). Next, referring to the operational 00
sequence shown in Fig. 7, the operation of this enbodinent up until t[]r;5e|:EIBE2
receives the service by the logical device within the nobile device 1A is
described below. First, the TE requests a desired service fromthe host
conputer 2 (step S301). Upon receiving this request, the host conputer 2

per f or ms pg3@prd4ol transfer to the EPO O 3 F E B 2004 FO0300/3049 14 within
the nobile device 1A In this control transfer, in the setup

stage, Sel ect _Service is sent (step S30B). This Sel ect-Service includes one

of the interface nunbers orresponding to the port k used by the TE. Next,
"n the daREm gqobligdevice Ay IEH@gF?’?‘é‘ﬁ%"H%fer’é%F]\?iséblpr%%ﬁfeg“ﬂ% 1§¢ Bp S301

S Sent (SheRuOR MK Sl oo SOL LONLRL of S plBERRLLGLgRY] o0 1A 10 the

data stage, Ygi‘'ves titicati-on &t the service

request L& anSHARE Qﬂh%@rt%@&%ﬁ% TB! fRxSRPhE data\@¥de, dhBhAAUPLERELRE 4 Of

the nobil e device 1A makes a judgnent, based on the Tnterface nunber in the
comand seciet vegiested stsegp SB0As saagtapsﬂmep.her the TE is using port k and

i nqui res of the function manager as to whether it is possible to use the
| ogi cal  devi Nexi thercospolhetidef the mobie devios 4, inthe Hatastdgei gisesmotificappo$303 at
port k or not. In a cagse in which it is possible to use the |ogical device
corr espowcfﬁﬁéosztaomﬁater dhad Shestpraies (qauest ippEMissigp happycsreded {8RIS3% e onmand

to the swi tchgVkCarLGSPONILNG. LROMIDSERO | A k@0s5ad fert GAREG] e

| ogi cal device he i ntertace pords ?H‘g port Kk

(step SRtRface hIRbEORIhOEdBafld tdReR @Gl {18 §30288s I BEhePhe TTARSERE USI NG
the interface 10, <corresponding to the port k, to return a Request

Acknowl eplgrek taind inypirbost the furptive mahagdrs apo S3REjer itNie pbssitilhe esehe bigied 4, in
the_interrupt transfer using the interface 10 corresponding to the port Kk,
send® Nof§vise qomespanaing tRutkgesrvicqmihich natdrd dstep 3393 d Pattik PeRe- dn@ cast er f ace

nb f . f ' . ' h 2
e, BRI ETB el AR g e RS B Sy (1P

recei vi ngnifafer £ §¢nds & RoMintini s tRAWtch SWi corPespEFEAS & el [Rril€sH QS 1B
alternative settings for each interfaceor
connect the logical device to the interface block 3-k which corresponds to the port k (step
S305).
15 The controller 4 then performs an interrupt transfer using the interface 10,
corresponding to the port k, to return a Request Acknowledge to the host computer 2
(step S306).

Next, the controlier 4, in the interrupt transfer using the interface I0 corresponding

to the port k, sends Notify_Interface_ Number, which includes the identifiers and interface
20 numbers of each interface used in the service, to the host computer 2 (step S307).

Next, the host computer 2, makes a judgment as to whether, in receiving the
service via the port k, it is necessary to perform alternative settings for each interfaceor
not. If it is necessary, a control transfer addressed to the EPQ within the mobile device 1A
is started and, in the setup stage thereof, Set_Interface is sent for the purpose of making

25  alternative settings (step S308). This Set_Interface includes an interface number of the
interface for which an alternative setting is to be madeand an alternative setting value
specifying atype of data transfer, an amount of data that can be transferred, and the like.

When the controller 4 of the mobile device 1A receives theSet_Interface, it

performs an alternative setting corresponding to the alternative setting value within the



not. If it is necessary, a control transfer addressed to the EPO wilthfiB #de
nobi |l e device 1A is started and, in the setup stage thereof, Set Interface
is sent for the purpose of naking alternative settings (step S308). This
Set Interface includes an interface nunber of the interface for which an
alternative setting is to be madeand an alternative setting val ue

speci fyi M@3AYYYS of data transfer, an anount of data that can be
transferred, and the like. Wen the controller 4 of the nobile device 1A
receives the Set_Interface, it perfo_rlwf*e an alternative setting

corr espORdLRga ifloflifioR LIS AR Hhrh R Wiy BikiEinz004

F0300/ 304 recelive nformati on ace corresponcﬁ ng to the

i nt er f acgecHEB fifoMhdtdnTste $308 ¥ CRie\ @b 4184 ﬁ&ﬂie@%ﬁ@lﬂ)@g&ﬁhmeﬂ_ Déhat

controller 4 also notifies the€ host conputer 2 that the trahsm ssion of

t he Set _ihtteambmieionw declie dnlesfaepsisdoied (Syp 8309)g Byhd@ag gegjmuni cat i on
corresponding to the requested service is started between the TE and the

| ogi cal devingeicajiehéarrashendmbid be dupiesied Ssavico imatatbdtecdrnibe Jdr anddhat st ep
S305 (step. fé%log. Anot her erational exanple of this enbodinment is

di scusselPeisal 8ayIcq yithin;the mohHe devigniA cpangeiedigdls parbkabster 830%al  devi ces
in a for%d)l ustrated in Fig. 8Ato Fig. 8C. First, as shown in Fig. 8A,
a first IY's connected to the logical device 6-1 via the port 1, and the

first TE starhfofh@r d5faddif] &R0 fabt SeVsoddmeht isNEdussedDeRNOWA thiy Fi 9. 8B, a

second TE is connected to the logical device 6-2 (for exanple, a voice
comuni cahbedimégy itde possiteta e Isgcainidvites s forisillustratsdint Fig. 8320@i Bigl 8Qevi ce
6-2. Next, it becones necessary for the second TE to be switched to FAX
comuni cHirstors shawn in&ig 8wk first T ig coggctediie thideRicel davinefet viadhe pottHe port 2

=BS5S B0 5 e 21 b R R B 33 e o ©°
et e SE ek B3GR B on USRSy
sequenc eandtht Bédond tIEestar@ivist e 165iexindevite 6F2.gNeRAIt bebdrieieesatyl for Vi Ng
al ready been described with reference to Fig. 7. Steps S311 to S319 are the
sequencesegpnd/hEt9 be meiteheddp Ak commanicatiorringl, agghowmin Kipi &, ecdeaivee, t he
second T(I:Ednn\é\gicg Po trﬁg?)oﬁrfl\s{ic zynsglex fl%tenl ﬁ'}%tlggchl %%vf:g %32 l%’, fore gr%;s)]te,s thfe(i(r)gi\éa I ce

15  device 6-3.

Fig. 9 is a sequence diagram showing the communication exchanged between each
TE, the host computer 2, and the mobile device 1A in the above-described operational
example. In Fig. 9, steps S301 to $310 are the sequence up until the condition shown in
Fig. 8A, this procedure having already been described with reference to Fig. 7.

20 Steps S311 to S319 are the sequence up until the condition shown in Fig. 88. In
this sequence, the second TE, which has previously selected the port 2, requests for voice
communication to the host computer 2 so as to connect the logical device 6-2 (voice
communication device)to the port 2 between the host computer 2 and the mobile device
1A (steps S312 to S319). These procedures have already been described with reference

25 toFig. 7.

Steps S321 to S329 show the procedure up until the condition shown in Fig. 8C.

The switching from voice communication to FAX communication is performed by

control transfer by switching the device connected to the port 2 to the logical device 6-3



comuni cation to the host conputer 2 so as to connect the |ogical deviEes 2004
6-2 (voice comrunication device)to the port 2 between the host conputer 2
and the nobile device 1A (steps S312 to S319). These procedures have

al ready been described with reference to Fig. 7. Steps S321 to S329 show

t he procedure up until the condition shown in Fig. 8C. The switching from
voi ce commBdaiEat9on to FAX communication is perforned b}a control transfer
by switching the device connected to the port 2 to the logical device 6-3 0
3 FEB 2004 P3300/3049 16 (steps S322 tl6 S325) and changing the interface

oo At S S0) PRI L PSRRI oSO, 021 o (Step
port 2 w Bngiﬁondin ftb%%@b&ﬂmﬂlaﬁmf?ﬁﬁ{ IL"éU %ﬁg .t hernore, while this enbodi nent
(Ee or I C %

is descri the case I'n _ - hos computer 2 makes notification
of a desired ggimbaRinh&, tiepsRIHe B B¥dhGRe deBBOcANLABH (fthe pdAVI wANSHI T abl e
for the service is selected at the nobile device 1, it is alternatively
possi bl e inflenhimgeht pert host conputer 2 specify a | ogical device for the
mobi | e device 1. [3] Third Enbodinent Fig. 10 is a block di agram show ng

t he confi gur athusthemors, whiteilits eabedimentyis deseribpd arubi eage an whinhl the Hesti ce 113
according to a third enbodinment. of the present inyentian._ In hi.s draw ng,
parts co%PE‘?b‘&ﬁ imakes Bo‘bﬁ?aﬂ‘é’“ i%h3 IﬂFﬁFedSsegf“ée 2J8f Wgﬁc drece i ppd f’é‘?%?@nce

nuner al s.g.]; i i . -0l S i i 4
't or f ac oy be PIIERE RN BBk issEiRt L e a1 i ahGnBRRY BRI
per f or m nghavest@it Host cBRIPhRE DBpécifONfopflal BEAESToR thehabild@eviRQ.W th respect to
all ports. The host conputer 2 regards that each port is an independent
devi ce, 43d addurgSmbedimedr ess to each port of the nmobile device 1B. Thus
in this enbodinent it is possible to performthe sane type of operation as
in the first dibdliinabiockshiagsamihpwing theprfissmione! aemmyicationaysem t he
20“ CO”%HE&ingﬁr&o%ﬂe%e&ﬁ%é}ﬁ%%% ir%gf%%ﬁﬁf‘f? eﬁ]%o@i%eenl 8BS HesdEVhGER O L O
-mas nany as e nunber "of “ports t'o n),” and can_perform confunicati on
cor r espomg ﬂﬂ;\ﬁiﬁ%tﬁﬁs _@@;rrwpsﬁdihngmq Y. 5 iBassifmedthesdmdidfgenl@vi ce 113
can cause | ogical devices to sinultaneousSly operate in

numerals. In this embodiment, EPOfor a control transfer is provided in interface 10 for

every port. For this reason, the host computer 2, when performing a setup, performs a

15  control transfer via the EPO with respect to all ports. The host computer 2 regards that
each port is an independent device, and assigns an address to each port of the mobile
device 1B. Thus, in this embodiment it is possible to perform the same type of operation
as in the first embodiment for each port individually. For this reason, the host computer 2
can simultaneously access to the logical devices 6-1 to 6-mas many as the number of

20 ports (1 to n), and can perform communication corresponding to the service requested by
the TE. The mobile device 1B can cause logical devices to simultancously operate in

response 10 a service request from the host computer 2.
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CLAIMS 1. An electronic device conprising: a USB transmtter-receiver

havi ng one or nore endpoints for sending and receiving information via a

uni versal serial bus; a |ogical device section including one or nore

| ogi cal devices for sending and receiving information to/froma host
conputer, via said USB transmtter-receiver; and a controller which, when
sai d host conputer uses a desired |o %cal device in said |ogical device

section, selects an endpoint required for sending and receiving information
bet ween said | ogical device and saiddAmSt conputer fromthe endpoints
within said USB transmtter-receiver and connects said endpoint with said
| ogi cal device. 2. An electronic device according to claim1, wherein said
USB transmitt er -ALQeitRic deviee toipssign endpoint for a control transfer, and
wherein said controller receives, fromsaid host conputer, information
speci fying a dediSBewanseiffecacetyerhavingang os mioes edppiotsfer seadingandygedivng

transfer, ﬂﬂgn%ﬁBHQ&F%n@ﬂxﬁpgfﬁiﬂk‘ sel ected fromthe endpoints of said USB
transmtter-racerver 10 Sard ogi cal device: 3. An electronic device

accordi ng to cl aiagichl daMiversedtionSadheitiSihetar angeriopicelr deveeefor eandingraaiudes an
endpoint for a.cantrol .trapsfer, and mherein.gﬁig controller. recejves, from
sai d host ESRIEIRIOPRHBECTHHR ShERTRYATY? 3710 Ha&; A UEr-TA-eléey P sai d
endpoint for a GeBittAler WhRASHRIN saRiMdsICRRPaEE Sse8 B eI Wgidal d&)iChestd from

t he endpoints of said USB transmtter-receiver to a |ogical device

cor r espondiagiral devigeesection; selegtsrapicadpoint required fassending andaessivieg BEIBRHPhG to
claim L, WBEGREDsadlofickfvick 30E Hid & cdRfk Fm hBBhADRIPWANGARNIAR | ! anst o
wi th said host conpufer via an endpoint fTor a contr transter in said USB
transm tt etransautenrecsiver land ebyesesdid erglpainf witk sdid fvgofal davieendpoi nt used in

sendi ng an recgei yin f fqrnq}grn HetMeen S %qnlqgkﬁﬁinggvh&gﬂgggm§aid
host conputer. " CX%t'gPérc&ﬂf Shie g‘éﬂ?\ e& agﬁ(l,b‘r”’%i ?lg SO AT " Whererh said
USB t r ans miricheles ireemipyit for Aadnteol panefal arddy of interfaces forned by one or
T e NP0l Nt S A i ontrolor ecces o said host compuiar, rormaabn Spacifying a >
control transfemhergysaid controller receives, from s puter, p g

desired logical device via said endpoint for a control transfer, and connects an endpoint

selected from the endpoints of said USB transmitter-receiver to said logical device.

3. An electronic device according to claim 1, wherein said USB transmitter-receiver

includes an endpoint for a control transfer, and

wherein said controller receives, from said host computer, information specifying a

desired service via said endpoint for a control transfer, and connects an endpoint selected

from the endpoints of said USB transmitter-receiver to a logical device corresponding to the

said service.

4. An electronic device according to claim 1, wherein said USB transmitter-receiver

performs a control transfer with said host computer via an endpoint for a control transfer in

said USB transmitter-receiver, thereby setting a function of an endpoint used in sending and

receiving information between said logical device and said host computer.

5. An electronic device according to claim 1, wherein said USB transmitter-receiver

has a plurality of interfaces formed by one or more endpoints and one of these interfaces

includes an endpoint for a control transfer; and



0 3 FEB 2004 18 wherein said controller receives information specifylhgEB 2004
said desired | ogical device fromsaid host conputer via said endpoint for a
control transfer, selects an interface required for sending and receiving
information with said host conputer fromanong the interfaces of said USB
transm tter-receiver, and makes connection to said |ogical device. 6. An

el ectronic device according to claim1l, wherein said USB
transmtter-receiver has an endpoint fojga control transfer and a

plurality of interface bl ocks corresponding to a plurality of ports, and
each interface biheskn faakcoatrpllerredeivey mddrmianorespeeifasg $and desitedlogmakbdavicea
plurality of endpoints nd. wher ei.n.. en sai d host c uter receives a

st red sefomeaiis i ViadapisPomindSrfe ol tralieh SRERE FiebERr of mat s on
?peci fyi ngrtﬁqlairéﬁ ﬂﬁisitcddﬁ@ mﬂrdr&deﬁﬁlgfihﬁyﬁm&&indvihﬂﬁi;d hcﬁﬂcf)ﬁlmmfr fmheaxﬁ(aigdhadendpoi nt

or a control transfer nd connects an interface hlock . corresponding to
said port WWEHEACES S USSR SF TEReRier, Aad Biebist coppeckion @gﬁa@alpg'a@ﬂ%&' e
correspondigng to gRLRcHEGHYI&Re aleordg &) @Sk O WheredLMIFESB HaRdSltBGreb Qv ai M
6, wherein when said host conputer Tequests to receive a different service
f r om anot hbas gaandpaihi foea ceritieltransées andha plurabigy efdnterfacei bdecks gorzesponding taian port
said contrg]|er ceonnect | I r i | ot her
port toa g FrREE R B B A5a R 3Pl P PRAALTAAR A o8
el ect r oni cphiealitgef acdpoingdjaig to claim 1, wherein said USB
transmtter-receiver has a gluralit of .int rtage bl ocks corresponding to
a plurality of SUFES: WBaR fd Boscolmpuistraeeives b Agised Reried vl a s P

i nt er f aces ;4@ ebntfoMeNReEeiPds iR AnRlondpdifyinglshid\esifedeBERRIfREsaidRst One
interface of said interfaces includes an endpoint for, control transfer; and

wher ei n, wWHeHPe 2 Frid endpaieb fir & copter Sndy: androsnsabandertfpcdionka a desired
port, sali dcor‘f&g&{ flné t%rs%i'agngyﬁ'vM% said OB $2hSniROSlecGAIRYE ﬁffgica] avaemat i on

speci fyi ng sal esired service via said control transfer endpoint, which
i s i ncl udedorrgspendingoesaidlaeryidsl ock corresponding to said desired port in

R T i
said USB tdqaesstiotrb@iversadiffereéntservice from another port while using a certain logical device
via a certain port, said controller connects an interface block corresponding to said another
port to a logical device corresponding to said different service.
8. An electronic device according to claim 1, wherein said USB transmitter-receiver
has a plurality of interface blocks corresponding to a plurality of ports, each said interface
block has a plurality of interfaces each formed by one or a plurality of endpoints, and one
interface of said interfaces includes an endpoint for control transfer; and
wherein, when said host computer receives a desired service via a desired port, said
controller receives, from said host computer, information specifying said desired service
via said control transfer endpoint, which is included in an interface block corresponding to
said desired port in said USB transmitter-receiver, and connects a logical device

corresponding to said service to an interface block corresponding to said port within said

USB transmitter-receiver.





