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*167167* Method and Devices for Data Transfer The present invention

rel ates to nethods and apparatus for wireless transfer of data between a
comput er an¥ EHOY#! nore el ectronic devices 5 external toP4HERIMINt er
but which can usefully communicate data to and/or fromthe conputer.
Exanpl es of such an el ectronic device include a canera, a video canera, a

organi ser, an MP3 player, or a PDA (personal assistant). al

- electronic devices are frequently ter med "sl ave devi ces" “"mmmmm“mmn

I ncreasi ng demand for portable devices which- conbine 10 higbigower wth
smal | size and |ightness. Although nodem processors can be mniaturised
while retaining their ability to handl e |arge _vol unes of data, the size of
the portabl e devices |im tMethedandigyices fguPaty Trarsfes who require a

| arger nenory capacity presently have to transfer the data to a separate
menory nmedi um such as a conpact flash card, a nultinmedia card, a nenory 15
stick, smart nedia, etc, having a physical connection to the portable
device. Since a_vast array of storage nedi y be used, conpatibility is
a serious issue.The: Prasgnbinveatien (EE_IPEQ% o [t ‘?r%uﬁf‘d taPPagatys dor wirelessng |
conput er Sy%Fa%‘fé’rp%f bt BeAvE! af Bbmhpute? i bRb Cor'hRite NE¥EIRNIE ggk,ﬁ;egew Ces
are added to 1t. The present Invention seeks to provide new and useful

met hods &nd extrnabisathe: cemputer buhmdicky eamygsefatin coatkipatel data to@nd/atevi ces,
and in parti I c i ' t _ vi ce
and one or O?h%%&?'énrﬂﬁ]a 'F())(%B@gqse e ect%@%!egﬂag@i%%@& g‘ﬁg"ﬁ%’%‘gghﬁg%n t hose
external de\d vieeo damerener adganisensart NP3 plagat,icrma PO (sersondl adssistale).a

storage a atus . i ncl udes i rel ess . transcej ver for sel ectively enterin
corrrru%i ca? P qh?ﬂelgla?efécﬁon% cY\eﬁvfces are frequentfy termed “slave devices”. y g

There is an increasing demand for portable devices which- combine

10 -high power with small size and lightness. Although modern processors can be

miniaturised while retaining their ability to.handle large volumes of data, the

size of the portable devices limits their memory capacifcy. Users who require a

larger memory capacity presently have to transfer the data to a separate

memory medium, such as a compact flash card, a multimedia card, a memory

15  stick, smart media; etc, having a physical connection to the portable device.

Since a vast array of storage media may be used, compatibility is a serious

issue. It may be particularly difficult to keep an existing computer system up-
to-date and fully compatible when new portable devices are added to it.

The present invention seeks to provide new and useful methods and

20 apparafus for transferring data betWeen electronic devices, and in particular to

facil_itate communication between a computer device and one or more
external portable electronic devices, and/or between those external devices.

In general terms the invention proposes that a data storage apparatus

includes a wireless transceiver for selectively entering communication with a

25 computer device or one of the external electronic devices. When the storage
apparatus is communicating with any of the devices, it can transmit to that
device any data stored in its memory for transmission to that device.
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25 conputer device or one of the external electronic devices. \Wen the
storage apparatus is communicating with any of the devices, it can transmt
to that deV|ce any data stored in its nmenory for transm ssion_to that
device. | WOOOOIWY | oo ‘1CT|’59014°°136
LILITIEIII *@00002* WD 03/ 003141 PCT/ SGOI / 00136 2 FurthernDre t he
storage apparatus can receive fromthat device, and transmit to its
menory, data to be relayed to another of ,t he devices. The storage apparatus
may thus "bridge" the gap between the ex?ernal devi ces and the conputer
device. Since the storage apparatus is substantially 5 devoted to storage
of data, it can accommpdate a nenory which is Iarger than I n nost ot her

portabl e el ec;g&mc Ite{ﬁpn for exa | e, a menor o st 1 GB, at | east -
10GB or at eonot: SRS, ¢P qra{u&e C8Pof dewige.h@nds or

exanple, a ”ﬁﬂi?éhltqoqisﬁlﬁeﬁfdr?’%é?é t@saraémtosahétﬁémfmeraev@e@t' le nenmory
device, such as an electrically erasable progrannab e read only 10 nenory

(EEPROM), . a ferroel ectric random acces 3 | -a rra etore5|st|ve
random access rrenﬁ- FIRRE) 2PRATALIS MY ﬁ‘é’? Egﬁ%‘i’yt ecﬂlgﬂlé Pé gxterplcone
avai l able in démeétatrfartﬁe cUh@puteMﬁéﬁé@ﬁnééﬂh’ésété Igé@aﬁﬁa@éﬁ%ﬁ?b&bs‘f@ﬁﬁéﬂ&es by

el ectromagneti ¢ waves, nost pref erabl infra-red waves
the forned caigyotadte smaw a:rmaéa,vléwcawcemm%qteoqz ra¢maet wWhichaisdlarger

terf
| nuerf ace ol ikh i st 6HEF BEABblECelBtdrie s ol F SRaNES ABRLY bt 1688

transcei ver use any %oco?é r esent n existence or
becone avai l atﬁ& atrleaﬁeWGereat Iéaﬂ’t 2@x@BpIFbe|memyy obthecstpedgecapdaratusdi ng.

and/or recel V'arﬁgb fgpg‘kgmipié,aat Ha%ﬂgﬁc aRk cmve(é)l) any other suitable non-volatile
| memory device, such as an electrically erasable programmable read only
10 memory (EEPROM), a ferroelectric random access memory (FRAM), ‘a

- magetoresistive random access memory (MRAM), or any other memory

device which may become available in the future.

The - wireless transceiver preferably operates by electromagnetic

waves, and most preferably by RF or infra-red waves. In the former case, the

15 transceiver may consist of an aerial and RF interface circuitry. Irrespective of

the Wireless waves employed, the transceiver may use any protocol presently

~ in existence or which may become available in the future, for example it may

be capable of sending and/or receiving signals in at least one of (i)
IEEE802.11, (i) Bluetooth, or (iii) irDA. -

20 It is also possible that the storage apparatus may be capable of
receiving/transmitting in multiple formats, so that it can interpret between two
slave devices which use different formats.

Preferably, any extenal unit which includes an internal memory is

“arranged, upon that internal memory becoming full, or at least the amount of

25 data passing a predefined limit, to initiate communication with the data
storage apparatus, so that the data .-can be transferred to the data storage |

apparatus.



| EEE802. 11, (ii) Bluetooth, or (iii) irDA. 20 It is also possible that the
st orage apparatus may be capable of receiving/transmtting in. nultiple
formats, so that it can interpret between two slave devices which use
different formats. Preferably, any external unit which includes an internal
menory i s arranged, upon that internal nenory becomng full, or at |east
the anobunt of 25 data passing a predefined |limt, to initiate

comuni cation with the data storage appadatus, so that the data. can be
transferred to the data storage apparatus. 3 Preferably all

conmuni cati ons ca@pfeRdputaliPeomBudRbfioss OEATIBIARRAT Bl Ushe nghtiestdrafe0cess
of establishing the identify of the other device (conputer device or slave
devi ce) usi agparatu® includerapedcass of establishingdhe ddentifydofcithepained deiviog | i st

of I D codes ,stored internally by th I cifically,
a first expt(%%'E'PB B ﬂé?ﬁ?%lﬁg? gg@l'%n%i ﬁ%ggg? ’%&%@?’Z’W ﬁﬁ"g d&é’i‘% d
bet ween a plagdatbinpaddd &litlispf dDdevies steeeomiémally oy tiné rdatd . stéragrecond
expression of the invention is a portable data transfer 10 apparatus for
t ransf er Pi ngleyi®€a bet ween a plurality of el ectronic devices according to
claim6. 4 Furt rred: ; LN j L | ﬁf@@h

descri bed for thﬁeﬁ@i@ﬁﬁﬁé?%@@%m% Pg?g’reem@;e&lt@ﬂt#é %o ovx,igéﬁegc.)f
figures, in tuimsfaTringidata dbetwebo s phlirality tof elecicnicl devices recsbeding tto retajm
appar at us ac1cordi ng 5 the invention, a PC and a plurality of slave

devi ces; :

A second expression of the invention is a portable data transfer
10 apparatus for transferring data between a plurality of electronic devices

according to claim 6.



Figure 2 shows the structure of the master storage apparatus of figure 1;
Figure 3 is a flow diagram of the operation of the naster storage apparatus
figure 1 in the case that a wite request signal is received froma sl ave
device; Figure 4 shows the operation of the nmaster storage apparatus of
figure 10 transmtting data to a slave device; Figure 5 shows the
operation of the master storage apparatus f figure transmtting data to
the PC. Referring to Figure 1, a system enbodying the invention includes a
PC having an aerial 3.- The system al so includes a nmaster storage
apparatus 5, havi 15 an aerial 7.. The systemfurther includes a plurality
of electronic ("sl audhgr pteferred feathiestof dinecinemmtennaill nbw beneesoibpd fartheleai ce 1
and spatially : j : I omuni cate data to
and/ or fromtf%%"’%%@lé Séét”ﬁ%@’teé?“ﬁgﬁsw ono‘pggﬂa&%qhé%l'% 11. For
sinmplicity only twﬁlgm 0 3hO @S T dy sk I8Bidind 6 IiEsterSstelage appardter scdrding
illustrate S ratus 5 and each-of the
ext er nal déejw ces a'rggla BrEF%B’%'Lﬁ'P v a@gede’%@?%ei r weight is preferably

| ess than 1 kil ogr Erguemzlshowslme@mupeefmemhﬁs}eristmbgeieppaatusmfégmn power
source such as a b 5 S £ 5 can
conmmuni cat e usi ng %tgﬁfgé gésr:a:’zfalg\n%f; %/41 g% {’%ﬁ?t% cﬁfﬁ%e ﬁnjaag’ efi‘%?or g;?a tréiﬁs
appar at us 5 afigurelien dhe easedhat ajwme(reSU®ts@nalos)mmmeddrtom aslavg dehleeaerl al s

7, 11. Both f t

b ot ocol s 1 EeEB02 EETE B Tso SpbrEfth B e iather Mg anpafenly BTHELEE" 10
sl ave 10 t@vi tressmoittingrdatetock SlaV@.dS‘&d?Q%Ctl vely to the PC I or to any of the
other slave deV' CeRyule Y GhdulerlBSh&LticH BF BREmBRRA R YSe %ppl&‘?uf &t fig@"

send-data to
transmlttlng data to the PC.

Referring to Figure 1, a system embodying the invention includes a PC

having an aerial 3." The system also includes a master storége apparatus 5, havi

15 an aerial 7. The system further includes a plurality of electronic (“slave”) devices
which are external to the computer device 1 and spatially separated from it, but whi

may usefully communicate data to and/or from the PC 1. Each external device 9 h

an aerial 11. For simplicity only two



sel ected one of the slave devices 9 via the master storage apparatus. All
of this communication is digital, and the storage nodule 30 is for digital-

data. In additi. it is possible that the data may be senf. in.a ‘
encrypt ed fwil@gw\lote that at | east one (and possibly al %C%&Wﬁ%”gl ave
devices 9 may not require two-way conmmunication with other slave devices 9
or the PC 1. For exanple, in the case of a slave device 9 which is a
digital canera, the data transmtted via the nmaster storage device 5 may

| argely (or exclusively) be fromthe digital camera to the PC 1. 20

Turning to Figure 2, the master storage apparatus 5 includes an aerial 7,
RF interface circuitry 10, a mcro-controller 20 (e.g. a m croprocessor),

and a stora cei 3_Si t he aerial

e b otel dHvEet T AR oittten BUETT, Fhe Jhadef stife Badftl (o

the nicro- cad eatieof 2 efteenatidevices hareoporeabl@OF sroatampls, theirtwalghtols dat a
to the storage 25 ul e, 30, d reading of data fromthe storage nodule
30. It can f f?ffé?gﬁofg%?ﬁﬁhéf‘ lg@)%“iqﬁcgr Pﬁ‘a@aﬁ'ﬁ rpg?ﬁe{arr&y §ludgs @qysternalsi gnal
to be transmgdvest devire®sudias adidtiaty. 7. WO 03/ 003141 PCT/ SGOL/ 00136 6 Sone
(usually all) of the external devices 9 include an internal nenory having

a . capacity |less .thap.that t he stqrage nodul e . For exanpple, the
storage capacity o‘#heegg'h @Pdﬁh% "??ﬁt%rrﬁma%’?ﬁﬁﬂqr%@sgc?%éo@ﬂ”@f%éﬁ UgBdi ces 9
may be at nmosheGitrial$8! 7. OSintikal, Bl I2teitsisrage AppithRsIHand hd Bidrage t hat
5 one of the external devices 9 accunulates an anmpunt of data which

threatens tdeMfgsass ¢k %CHBE@PWt%fU?'P&. thet aenials nbrdfly Betht fms aofe
O aoe sppa RGN S8ap 881 bt oy L6r SR oShmuR oAl Srdben L
that sl ave dd&EEES802.hdluetooth, irDA, etc. As described below, any of the slave '
| 10  devices 9 can send data selectively to the PC 1 or to any of the other slave
devices 9 via the master storage apparatus 5. The PC 1 can send data to a
selected one of the slave devices 9 via the -master storage apparatus. All of
this communication is digital, and the storage module 30 is for digital data. In

addition, it is possible that the data may be sent in an encrypted form.

15 Note that at least one (and possibly all) of the slave devices 9 may not
require two-way communication with other slave devices 9 or the PC 1. For
-example, in the case of a slave device 9 which is a digital camera, the data
transmitted via the master storage device 5 may largely (or exclusively) be
from the digital camera to the PC 1. " |

20 Turning to Figure 2, the master storage apparatus 5 includes an aerial
7, RF interface circuitry 10, a micro-cbntroller 20 (e.g. a microprocessor), and
a storage module (memory) 30. Upoh receipt of a signal by the aerial 7, it is
processed by the RF interface circuitry 10, and transmitted to the micro-
controller 20. The micro-controller 20 controls writing of data to the storage

25 module 30, and reading of data from the storage module 30. It can further
control the RF interface circuitry 10 to cause a signal to be transmitted using
the aerial 7. |



the master storage apparatus 5 so that data can be transferred to the
storage 10 nodule 30. Figure 3 is a flow diagramof the operation of the
nmast er storgﬂfmwﬁgﬁﬁratus ? in the case that the master st Q3agfpR3éatus 5
receives a "wite request” signal froma slave device 9 indicating that it
has data to be witten into the storage nodule 30. Beginning at the top of
the Figure 3, the master 15 storage apparatus 5 is initially in a "waiting
state”, in which the RF Interface Grcuigry 10 is sensitive to signals,
and the master storage apparatus 5 is also sensitive to other commands,
such as keystrokes on a keypad of the storage apparatus. \Wen the aerial 7
receives a wite request signal fromthe external 20 device 9, the RF

Interface circuitr [V, ' It ot e_m -1 €0 'l er
20. The. i or o- cont YT RAPSHI A of e SREPRERRTet] ouiiPEafifE el fhed, ©
rleﬂluefSéI Si gnaﬂua\&rli@ﬁaéémityﬂm thga tbdataufethﬁatbrage&mﬁuﬂdi3(?tﬁdn@xbhﬁﬂe,tthe. :

sl ave device 9 wshes. tg wite t.o, t st or age ul e, 30.., The m ¢ro-

control | er -2()St@5?£_ﬁ ﬁ%%a_‘ct'tpfec’fv@"’?ﬁhegftrtgad@?fnéi 'Eﬁglor'gﬁ cggg%rqﬁeﬁgal NFR 8a

sl ave 25 | D cppyddadmidat bhe tehtdnlthufrihs RAcEGet foONe 3. IR Y 8486 @wati ned
list of ID signals. If it does not, then the nmaster storaq’('a apparatus 5

gener at es %an @19 of therpgamgb devipes 8 aaemelatenar amaunbel dataeyhieh theateage on a
screen. Al t%”.ﬁfr?ﬁ?é WrePlaidi bi fﬁ@%tl&hal-'rﬁerﬂaﬁ/ Mh§sfa%€'dévl?5§59s, slave
transmtted fromthe naster Storage apparatus 5, Tor exanple for.

recogni tion byeviee Ssemits aléwitee ragiuess” ceig el 3e4thePUBsBGEI¢R0e IPparatlizh sent

the wite sig . ' i f . - al | Lt e quest
signal corr es%%kggﬁk%ﬂgﬁngbwrﬁ%at%ﬁelédggtgb %l’ﬁegﬂﬁ%? H(%*é.{l%& 4%1\@19 ?ﬁég
m cr o- cont r ol thermadtehatorege abpamhesh shéhatdiata icey beftrarséersdchtogthd estorage. | n
this

10  module 30.

Figure 3 is a flow diagram of the operation of the master storage
apparatus 5 in the case that the master storage apparatus 5 receives a “write
request” signal from a slave device 9 indicating that it has data to be written
into the storage module 30. Beginning at the top of the Figure 3, the master

15 storage apparatus 5 is initially in a "waiting state”, in which the. RF Interface
Ciréuitry 10 is sensitive to signals, and the master storage apparatus 5 is also
sensitive to other commands, such as keystrokes on a keypad of the storage

apparatus.

When the aerial 7 receives a write request signal from the external

20 device 9, the RF Interface circuitry 10 receives it, and sends it to the micro- |
controller 20. The micro-controller 20 recognises the received signal as a
write request signal emanating from the slave device 9, indicating that the.
slave device 9 wishes to write data to the storage module 30. The micro-
controller 20 examines the write request signal to determine whether a slave
25 |D contained in the signal corresponds to one of a predetermined list of ID
éignals. If it does not, then the master storage apparatus 5 generates an error
meséage. For example, this may be an error message on a screen.
Alternatively or additionally, it may be a radio message transmitted from the
master storage apparatus 5, for example for recognition by the slave device 9



case the mcro-controller 20 creates a directory in the storage nodule 30 5
associated with the slave device 9, establishes a communication link to

that slaveyl$yif81sd 10 read data fromit, and wites that ' t he
directory for @at sl ave devi ce. The rraster st orage appar a? s@gb]?@gsrq

returns to the waiting state. Turning to Figure 4, the process is
illustrated in which a master storage 10 apparatus 5 sends data to a sl ave
device 9. As in Figure 3, the master stofage apparatus 5 is initially in a
waiting. state. A user keys in a command to transit data to one of the
slave devices 9 using a keypad on the naster storage apparatus 5, and this
IDis sent to the mcro-controller. The "mcro- controller 20 instructs t he

RF interface \M?c eshtathy r%\,\ﬁe %[gfn A?tegr%l P Gd Eﬁr#q‘rﬁtgﬁrsldalba e ‘(VBet he RF

i ndi cat ed sl ave evr ce nay respon by tra
i nterface an reguest sigpabcorresppmds to rorieudti the prtesletdh'rmmﬂiehstTdﬁele then the

i Cro- t rol d iist f ID
ol gnal 5.t her 8o EORTBIR 2T Reh Feranliet il & Grsiairedces Th Pie
identity of5 Z%dm ﬂtaavrficrdnemr(tmllﬁr Qandfr@tatésead@geﬁit@f{ynmdthet B@){%@éh@ic{tﬁé @Oatget
appar at us e rror, nessa refurns to the waiting state.
Alplto ernat i Vel y2S %%F ??‘ﬂé“’ 'ﬁ"d&tﬁ gl@\{,e gevieR S, %I%%@%@%|3c%°’§m¥53s°aﬁi@@d'nkd@ttgﬁtm ned,
then the m criave @eiiceld & rd gaaITRAES: bhe whtasadsa ARdUhe R diadisryioact s

data stored there for transm ssion to that slave device

ni cr o- cont r ol that slayge deyisee ohe Blester sipsageapparatysie dhan refuinsity the waiting
broadcast theggdata to the slave device 9. '25 Turning to Figure 5 a flow

di agr am of the operation of the naster storage apparatus 5 is shown in the
case of witing data to the PC 1. As in ure 3 and Figure 4, the initial
state of the mast efursing tegeiguispthrtae 9§3Q§Ssa$ lustrateddp vdfichFa guastesstosage

wai ting sfpt eacpoda(? tg;lsf‘% f&g@ngatgefon? s%%ee@ﬁ'\_d&ﬁo?t N&s lﬁr’ﬁg&rre 5! HPHGtSY! ce

5, the mcro- I nstruc face 1
storage apparatus 5 is initially in a waiting. state. A user keys in a command

to transit data to one of the slave devices 9 using a keypad on the master

-storage apparatus 5, and this ID is sent to the micro-controller. The ‘micro-

controller 20 instructs the RF interface to send a “read offer” signal using the

15  aerial 7 to the indicated slave device 9, which may respond by transmitting

back to the RF interface an "read accept" signal including its |D code. The

micro-controller 20 compares the ID code with a predetermined list of ID

signals, thereby confirming the identity of the slave device 9. If the identity of

the slave device 9 cannot be determined, the master storage apparatus 5

20 generates an error message and returns to the waiting state. Alternatively, if

the identity of the slave device 9 has been.determinéd, then the micro-

controller 20 searches the storage module 30 and extracts data stored there

-for transmission to that slave device 9. The micro-controller 20 then controls
the RF Interface Circuitry 10 to broadcast the data to the slave device 9.

25 Turning to Figure 5, a flow diagram of the operation of the master
storage apparatus 5 is shown in.the case of writing data to the PC 1. As in
Figure 3 and Figure 4, the initial state of the master storage apparatus 5, at
the top of Figure 5 is a waiting state. Upon a command being keyed into the
master storage device 5, the micro-controller 20 instructs the RF interface 10



WD 03/ 003141 PCT/ SGO1/ 00136 8 to send a "read offer” signal to the PC 1,
i ndicating that the master storage device 5 wishes to transmt data to the
PC 1. If the PC1 is able to accept the data, the PC 1 generates a "read
accept” si g9t ding the 1D of the PC. The signal is FEdeCEPIHy the

aerial 7 and sent by the RF Interface Grcuitry 10 5 to the

m cro-controller 20. The mcro-controller 20 conpares the IDwth a copy
inits own nenory. If the conparison is 8ncorrect, the master storage
apparatus 5 generates an error message, such as by controlling the RF
Interface Circuitry 10 to broadcast an error nessage to the PC 1.
Alternatively, if the IDof the PC5 is recognised, the mcro-controller 10
10 accesses tdsesd ar ‘agad mifen! sigBal toathd RO, rindisatingetiak thatreadtercstofagecui try

10 to broadgast all.of the data i h r.a l,e 3 ich is,to be
rel ayed to FRECH “?('.S%‘I;'ﬁio E’énimﬁad?q? L%@weﬁ%ee‘lc?fgp? io&“n’ﬁﬁ%&%ﬁﬁ% Heievi ce
5 and selject dj?@c,)rme (r?c glcgelmératdsﬁaf"'rdae%ddepm didgheal dgmuqmg&hfgngofptheg%@sdff
witing data_fromthe to the master storage devjice 5.is, broadly
Similar to ¢ RAe SRS BEAVEIRINE G e LENG SOPTPISRE Interfie Sty Bonds

wite reagesty Hdffbro-rthlel el eThe TRERILARNLE 0ARPAREMEIDARIth B code

for the PC 1. The master. storage device 5 verifies the identity of the PC
1 by conpari A@PY e itg s Mamon |fibecrEIParisebisingerrert the raaer steragene PC 1

(if the two Pbs B loehe e drPbroE $7888 0k S t Jh rﬂPcﬂ r ge
device 5 20 taﬁg?\ ent efg cormuni cat Fg}r?\ W t hgt’hgégg%s PX %n c m@ap%t ?{sFasent
to the nast elntedaes agirceitiyi 3@ 3oahtbadcasts i@nt tesrt onessaget ¢o athe MRGulle 30.
Al t hough t he i 4] ] e |- s WLt ] ly a
Si ngl o embod TSN FIVERE 85 AP0 P TR B0k Pkt fhe pRESEIRKeL A Ve
i nvent i on0as avcédsesdhelstaage onedwd&BD) adtl pentedsithe RF Interface Circuitry 10 to

broadcast all of the data in the storage module 30 which is to be relayed to

the PC 1. The PC 1 can read directory on master storage device 5 and select

some or all of the files from the device 5.

The process of writing data from the PC 1 to the master storage device

15 5 is broadly similar to that described above in relation to Figure 3. The PC 1
sends a write request signal to the master storage device 5 containing an ID
code for the PC 1. The master storage device 5 verifies the identity of the PC

1 by comparing the code with an internal record of the ID code for the PC 1 (it

the two do not match an error message is sent). The master storage device 5

20 then enters communication with the PC 1 in which data is sent to the master

~storage device 5 and transmitted to the storage module 30.

Although the invention has been explained above with reference to
only a single embodiment, many variations are possible within the scope of
the invention as will be clear to a skilled person.

25 For example, the fnaster storage apparatus 5 may be capable of
communicating in multiple communication protocols. (standards), according-to
which protocol(s) are acceptable to the device with which it is communicating
at any moment. For example, if the PC 1 requires communication in a first



25 For exanple, the master storage apparatus 5 nmay be capabl e of
comuni cating in nultiple comuni cati on protocols, (standards), according

to which pfRfeds) are acceptable to the device wth whigdyddorosise
comuni cating at any nonent. For exanple, if the PC 1 requires

comunication in a first WO 03/003141 PCT/ SGOL1/ 00136 9 protocol, one or
nore of the. slave devices 9 require conmunication in a second prot ocol ,
and one or nore other of the slave devices 9. require conmunication in a
third protocol, the naster storage apparatus 5 nmay be capable of

comuni cation in any of these protocols. As described ' above, the 5
process of establishing communication with the PC 1 or any of the sl ave
devi ces 9 i npraides, eeeamﬂ metie ref theesiade aviaeso? fageirepccamaunicatien dn e

devi ce 9, 8&%{2}9 tooco asrfoﬁo?l% FER@{; bl "B tHES Sl Ee\/i‘ésﬁtg tr¥gﬁ|Pe

determne th used. For exanp
st orage appacatmsurfcationyini adhind eratocolptheinasier eto:sﬂg@camamtuatﬁ oraypb®t ocol s

te f 10 of .it h
Pl shea cApaiBahepmy iyt baSRTTHAbERS: A2 BRRHRR Bhe i the "Pe' "
Freientlgsglo@mwst gac{fl é&abﬁﬂfr?;]g reapsiraunisatioragdthathea PEX asommyaﬁcm?5slaYe Tt
00 u aple 10 ermne Corr.es n n r 0CO a
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comruni cation used in the nmbodi nent i s radi o comruni cation, the
comuni cat i orﬁWfﬁ?Olth'@P ﬁﬁ@ﬂ'ﬁe@%/uﬁ%d FesexaetPkRy the masien EinEadq apRaratus 5

communi cat i OnggqlinEl'ﬁdg%eﬁ)oqu} ?dHPé%Yan’hﬁmlce(ﬂ% [S?{)ﬂﬁ:blscé‘eér%ﬁ)latesfdf; BagS

infra-red si I'ng or mcrowave signall g
ul t rasound siofjitalpbssigle sammupicatice paraers; ne Aedng esta@“ehedaﬁwanerzmwévu ces’

do not all egpl o Yng, Wile Wh{iBL 88 Swift P WIEN 35! SrasURAP chfrfunitdlfhg, the

master storage apparatus may access the look-up table to determine the
corresponding communication protocol. That communication protocol ‘may
then be used to control the operation of the RF Interface circuitry 10.

15 Furthérmore, although the mode of wireless communication used in the
embodiment is radio communication, the communication may alternatively be
conducted by any other form of communication which does not employ wires
(or other cables), such as infra-red signalling or microwave signalling. It may

even employ ultrasound signalling. In the case that the PC and the external

20 'dévi_ces do not all employ the same wireless communication mode (e.g. the

PC may use RF communication, while one or more of the external devices
may use infra-red signals, and one of more others use microwave signalling),
the master storage apparatus of the invention may be provided with multiple

transceiver means, each for a respective wireless communication mode.



. PC. may use RF communi cation, while one or nore of the external devices nmay
use infra-red signals, and one of nore others use m crowave signalling);
the master storage apparatus of the invention may be provided with nmultiple
transcei ver neans, each for a respective wreless conmuni cati on node. 10
Clainms 1. A nethod of transferring dataﬂpetmeen a plurality of electronic
devices including a conputer device, a portable transfer apparatus and one
or nore secondary devices external to the conputer device, each of the
conputer 5 device and the secondary devices including wreless

comuni cati on neans, and the transfer apparatus conprising a processor, a
non-volatikﬂaﬂﬁgnry havi ng a capacity of at least 1 GB and wrel ess
transcei ver—feans, the nethod including the steps of: a first one of the
devices transmtting a wireless signal to the 10 transceiver neans

i ncl udi ng dat a fAoomdthadsifitssisterring data bebapen ar pldealite of etdotropicdevses

toring the dat, t |east one file, | di  ect in th -vol ati
renory ot | RGuENg R comRiSarariie, amaitatls Jansle ARHARl B A agBtal RS cet or y
on the ”ar%fc%gdfiﬁgaéﬁb% exdthat b ARkl EEmMpaEe ddvicd,| esdh tohanéi dsfipstepr ed

therein; and ] Er ocessor using the transceiver neans to transmt the
sel ect ed fideyice andithe sesopdaer devioes énclading, witglessi cagyavIraion Meansim 1 in

whi ch the estahlishnepnt pcation_b t he t

Apparat us i T (e BB PRFEbS e EebERR B BN e R .
to the dat %éw?éfcapa@inpaf@ﬁluasm GBan@ Wirelessadsceivey midared) t he appar at us
verifies the identity of the first device. 3. A nethod according to any

preceding claimin which the establishnent
the method including the steps of:
a first one of the devices transmitting a wireless signal to the

10  transceiver means including data for transmission to the computer device,

the processor storing the data as at least one file in a directory in the

non-volatile memory of the transfer apparatus,

the computer device reading the directory on the transfer apparatus

and selecting some or all of the files stored therein; and

15 the processor using the transceiver means to transmit the selected files

to the computer device.

2. A method according to claim 1 in which the establishment of

communication between the data transfer apparatus and the first device

includes transmission by the first device to the data transfer apparatus of an
20 ID code using which the apparatus verifies the identity of the first device.

3. A method according to any preceding claim in which the establishment
of communication between the data transfer apparatus and the computer

device includes transmission by the computer device to the data transfer



of conmmuni cation between the data transfer apparatus and the conputer

devi ce includes transm ssion by the conputer device to the data transfer 11
apparatus of an ID code using which the apparatus verifies the identity of
the conputer device. 4. A nethod according to claim2 in which the first
device is one of the secondary devices ,and the data is stored in a

| ocation in the nmenory which 5 depends on the identity of the first

device. 5. A nethod according to claim1 or claim4 in which the first
device establishes communication with the data transfer apparatus upon
determining that an internal nmenory of the first device contains a

predet er m rappasatusf anf ID dade using which therappsiratusatedifies dhe fidentidy phtha us for
transferring data hetween a plurality of electronic devices including a
conput er dé’gf"b%‘t‘arn Y& or nore secondary el ectronic devices external to

t he conputer device, each of the conputer device and the secondary devices
i ncl udi ng . r el gsnstABHEYCOMING o dIBIANS, int WRicAPthar frstigevieapisi snengf tHd

wirel ess transceiver nmeans for receiving and transmtti ng Wi rel ess .

signal s; a Sscondarorevieesl andfha-dala ds isteredehod Joaslienip the apaary WSrB‘Fh at

| east 1 GB;dei%ﬂdQro?ﬁﬁ@ﬁ&’éntﬁﬁio'f‘ﬂ?é"firrsf‘ﬂgﬁge upon recei pt by the transceiver
nmeans 015 a Wi reless sighal froma tirst one of the devices containing
data for relay to the conputer device, to store that signal as at |east
one file irb.a diA ene¢thod accdriimg teectaiy, 1aomd claipo4 isuwbiehuthe fiystedeads | shi ng
conmuni cati on vi%%h t he con'gyter t?lmet 'ecéaaitato a#l ow the, co utgét device to

read the digsial 9s&qrqrﬁgnic ion wi transfer apparatus upon determining
that an internal memory of the first device contains a predetermined amount of

data.
10 6. A portable data transfer apparatus for transferring data between a

plurality of electronic devices including a computer device and one or more
secondary electronic devices external to the computer device, each of the
computer device and the secondary devices including wireless communication

means, the apparatus comprising:

15 wireless transceiver means for receiving and transmitting wireless

signals;

a processor; and

a non-volatile memory having a capacity of at least 1GB;

the processor being arranged, upon receipt by the transceiver means of a
20 wireless signal from a first one of the devices containing data for relay to the
computer device, to store that signal as at least one file in a directory in the
memory, and, upon subsequently establishing communication with the
computer device, to allow the computer device to read the directory on the
transfer apparatus and to select some or all of files stored therein, such that
25 the processor of the transfer apparatus subsequently transmits the selected

files to the computer device.



transfer apparatus and to select sone or all of files stored therein, such
that 25 the processor of the transfer apparatus subsequently transmts the
selected files to the conputer device. 12 7. A systemconprising a
conput er device having wirel ess comunication neans, one or nore secondary
devi ces having respective wreless co ni cati on neans, and a data
transfer apparatus according to claim®, the wrel ess communi cati on neans
of the computer device and of the 5 secondary devi ces being for

communi cation with the transceiver nmeans of the apparatus. 8. A system
according to claim?7 in which at |east one of the secondary devices

i ncl udes arv.i nt &k nasystemor gompising ara aregewputer i rdevicet e hayinguniwigglesshr with

t he data transfer aratus to transmt the t er 10
appar at us, f"ﬁép PJURES CBGt Y &%?eﬁe(f%%taﬁéaci%ﬁcersngsw n@%‘{P g s{n ng a
pr edef i ned Wll’éﬂaés Rbninignicatien Madare Nady aheftartrarssfétbpparatus according to
claim 6, the wireless communication means of the computer device and of the
5 secondary devices being for communication with the transceiver means of the

apparatus.

8. A system according to claim 7 in which at least one of the secondary
devices includes an internal memory and is arranged to initiate communication
with the data transfer apparatus to transmit the signal to the data transfer
10  apparatus, upon the amount of data stored in the internal memory passing a

predefined limit or the internal memory becoming full.



