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Met hod and Devices for Data Transfer The present invention r 8Bt AN

nmet hods and apparatus for wireless transfer of data between a conputer and
one or nore $18hi ¢ devices 5 external to the conputer BHEI/SGRIBH3Can
useful ly communi cate data to and/or fromthe conputer. Exanples of such an
el ectronic device include a canera, a video canera, a ofr ILser an MP3

pl ayer, or a PDA (personal assistant). Such external elﬂ@mmﬁﬂﬂ MWﬂm”ces
are frequently terned "slave devices". there is an incre for
portabl e devices which conbine 10 high power with small sizelégsse

| i ght ness. Al though nodern processors can be mniaturised while retaining
their ability to handle |l arge volunes of data, the size of the portable
devices linits their nenor Methpd@ndDeviges forBata teamsfer a | arger nenory
capacity presently have to transfer the data to a separate nenory nedi um
such as a conpact flash card, a nultinedia card, a nenory 15 stick, smart
medi a, etc, having a physical connection to the portable device. Since a
vast array of storage nedia may be used, conpatibility Is a serious issue.
It nmay be parti cUihgr piesant fﬂV@G%'/Qn fejatesdlp methodssand gpparatus far wipelessn up-
to-date and dfashor GOBRARY bBlvadiENodHiNBP e Pbite U iGRS elicioRiidBgylbgs! L= The
present invention seeks to provide new and useful mnethods an appar at us
f or transf eraxtergaltar thebeampter butwhichrntan dsafullye somemohidate pata tacahdiort o

facilitate ' | b o e L. d .one_ or. nore

external po %Mé gs%‘@ﬁpecfhﬁggﬁg&sgogs&gﬁ%&/ 'F%@'@@&%Hﬁ@&d%ﬁ e

devi ces. a video camera, a organiser, an MP3 player, or a PDA (personal assistant).
Such external electronic devices are frequently termed “slave devices”.

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 capacity. 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 connectlon 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 apparatus for transferring data between electronic devices, and in particular to

facilitate 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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. Ingeneral terns the invention proposes that a data storageﬁgﬁ@a@p@
I ncl udes a wireless transceiver for selectively entering co a n wth

a 25 conputer device or one of the external electronic devices. Wen the
storage appr@00&4ls conmunicating with any of the devi ceBCT/SGOHE36
transmt to that device any data stored in its nenory for transm ssion to
t hat device. *000002 2 6 JAN 2006 WD 03/003141 PCT/ SG01/00136 2
Furthernore, the storage apparatus can receive fromthat device, and
transmt to its nmenory, data to be relaygd to anot her of the devices. The
storage apparatus may thus "bridge" the gap between the external devices
and the conputer device. Since the storage apparatus is substantially 5
devoted to storage of data, it can accommpdate a nenory which is | arger
than in nost Rikermper.t the stelaget ppparstust eas, receivee franp| thah devieer yarst  at

| east 1 GB, t: A . { he storage
appar at us catr?]érge, ()I’%sl@g{ﬁ'r?g)('e, %bﬁg%heé%%gqgiagénﬁrrﬁﬁge@% ‘ot her suitable

non-vol atile nenory device, such as an el ectrically erasable programabl e
read only 10 menorifgSer@eNyprasatue maycthus pridge’ dheioap debwesn theraxtgrnaFRAM) |

"8 TBGET O CStdokes f A UBIAG RS oV Riol NEAMrag g apBihbndd BSLOBBIREN,

devi ce whi ch hmay becone available in'the fu
pr ef er abl 6 opdevatesk th ptarage tof alatgnit cae acaamemdatm@ mestorprvetiieh éblargey RF or

i nfra-red way, . f or ner e. 15 transceiver may consjst of an
aerial and Rﬁﬁ?mr{aﬁ'pﬁgthﬁ P@ﬁﬁp@f,ag?tpﬁcslbeéﬁ%fg@e%qmplgrpenmn&gyQgg{ (Sﬂ%gs
enpl oyed, thelGBaatsleastvt0GBaY aideasti2) GBOTios temurgsefithé storage alparatice or
whi ch may becone _avail able in the futg,re, for exar’g)he i t y .

can be, for example, a magnetic disk drive or any other sultaﬁe 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, (ii) Blustooth, 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 external 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.



. be capabl e of sending and/or receiving signals in at |east ogza OLA (IH?Q
| EEE802. 11, (ii) Bluetooth, or (iii) irDA 20 It is also possiblé™ g8 tnhe
storage apparatus nmay be capable of receiving/transmtting in nmultiple
formats, so that it can interpret between two slave devices which use
different formats. Preferably, any external unit which includes an internal
menory is arranged, upon that internal nmenory becomng full, or at |east

t he amount of 25 data passing a predefi ned Iimit, toinitiate communication
with the data storage apparatus, so that the data can be transferred to
the data storage Riefarablywall comaudichtia®0carBedrast cayatiiey dallal storageuappanatusns

carried out b ; Hﬁa}ﬁ‘ . Y [ .

est abl i shi ng |%4ﬁlfe18i§ggﬁ{;|@ers§tog% Q@E%s%o ergtlﬁ\t/'fylcégq%écjgﬁn’ﬁﬁg %{l@%@ﬁg@ie&dev& e
devi ce) usi ngslave daviaeh deing aodPede feasivediiom thet devicesant! eoonparecwithvistiof ID st
of ID codes %dé%%fbr?&‘fn?érﬁé‘lwﬁgtw dEféestS’r%é‘déﬁPé age device. 5 Specifically,
a first expression of the rnvention Is a nethod of transferring data

bet ween a £| ur al i t §pesifically @ firstrexpressionof thedovention igya methadefitransfeningedatad
expressi on of i i i i r apparatus for
transferring bé{@ﬁe%gp\;\ﬁgéﬂrt]?gf %’??Jt?oﬂﬂﬁ y. o%%é:?ggﬁgtg)é\?@%g'vi ces according to
claim9. 2 6 JAN 2f6ecendeipressionnfdheinventionds awpogsgblefdatssansiercanpacatusior |
now be_descri pgitidfifig bata teflien £buFEBlsRcRBhK dblibls LEIRGIROfFakifh .1
followi ng figures, | ich: Figure shows a system 1 ncluding a nmaster
storage apparatus according to 5 the invention, a PC and a plurality of
sl ave devi ces;



~ Figure 2 shows the structure of the master storage apparatus of figure 1;
Figure 3 is a flow diagram of the operation of the master stof §géNgﬁﬁEratus
of figure 1 in the case that a wite request signal is received froma
sl ave device; Figure 4 shows the operation of the master storage apparatus
of figure 1 10 transmtting data to a slave device; Figure 5 shows the
operation of the naster storage apparatus of figure 1 transmtting data to
the PC. Referring to Figure 1, a systen1eﬂbodying the invention includes a
PC 1 having an aerial 3. The system al so i ncludes a naster storage
apparatus 5, having 15 an aerial 7. The systemfurther includes a

| | f el X |
P ompat e dovi ce 3. FaHel prer@ud Fatubeyt fEnvenlith Gl ALFpEXREERRE 00N ke |,
conmuni cat e d@ftexamleamly with fefenencentp me:fd_IOWE‘@digueest arwiith:devi ce 9 has an

aerial 11. For si nﬁbbr‘\e' ‘f ?éhGWé ¥ m%nElu&fﬁ%I g%g&?ﬁgoﬂo%l}%uggéégﬂé/gOlBG

5 slave devices 9 are iliustrat Of agé appar at us
5 and eadh othetinwention, @rl?ﬁaland@\nlurebtygfslawe grMicesbl e. For exanpl e, thelr

wei ght is pref eraﬁpﬁrelf%v&shﬁgsljru&m rtﬁe”h\g?tgg gé;]g_a%gg%ﬁggeﬁk arid t he

I ncl udes an interna power source suc as a b
mast er storage appliguteukiss temdiearamaf fbatoeembimgf thtemawat@nage appatatus of

Simlarly, t[}lﬁs’cﬂ;d’r‘@% fhe%@éﬂ%@a?ﬂﬂ%?@&u% %gr?{.‘r rEE@ &3 &h B avedfeViceeS © can

comruni cat e ng t e aerila conmuni cat1 on’ may
using any of the cBQﬁﬁQnﬂcﬁé‘PWérthQerﬁtﬁtlohst thfmm storagBl appacaius of rﬂgm 1 etc

As descrifged Pfﬂs%m@%tfa% atéqﬁvesde%}é‘é 10 devices 9 can send data selectively
to the PC1 or to an ot her ave

Figure 5 shows the operatlon of the master storage apparatus of figure 1
transmitting data to the PC.
Referring to Figure 1, a system embodying the invention includes a PC 1
having an aerial 3. The system also includes a master storage apparatus 5, having
15 an aerial 7. The system further includes a plurality of electronic (“slave”) devices 9
which are external to the computer device 1 and spatially separated from it, but which
may usefully communicate data to and/or from the PC 1. Each external device 9 has
an aerial 11. For simplicity only two



~devices 9 via the master storage apparatus 5. The PC | can send data to a
sel ected one of the slave devices 9 via the master storage a@macJANuzgs Al
of this communication is digital, and the storage nodule 30 Is for digital
data. In a¥WQ@408H41it is possible that the data may be seRETSEIHN136
encrypted form 15 Note that at |east one (and possibly all) of the slave
devices 9 nmay not require two-way conmuni cation 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 canera to the PC 1. 20
Turning to Figure 2, the nmaster storage apparat us 5 incI udes an aerial 7,
RF interface circuitry 10, a micro-controller 20 (e ,g. a mcroprocessor),

and a stor a@éa\’rﬁ)%‘f"ée“( Qe Yystegged i Slpure deiThe W3§r§t@fﬁﬁﬁ apparaus fer i aI
2t
t heI En l:?o- IO(r:ont r%ﬁﬁ Qﬁ’threr@)(tﬁ'ﬁalrﬁ%\?gész‘g%n?gbft%lbfer %gﬁalﬁgﬁsttW?l r?th Eg dat a

to the storadguei@sablyirasdhan 1 @Iﬁgrar@aacm»gar@fem@referewvﬂmwuw:agéennwm e

30. It can f interface circuitry 10 to cause a signal
to be transnmi WEESSEF%M‘?M&%??% 7. 2 6 JAN 2006 WD 03/ 003141

PCT/ SG01/ 00136 6 Sone (usually al Iz of the external devices 9 include an
internal denory Hée R ‘aaadqtiatmay o starage anparadis bicanicomnnicate usingil e 30.

For exanpl e, Ok age | f the
ext er nal dewté%eaegﬁfsn%yﬁbe§’gﬁ\aﬁ egﬁaeﬁgncgﬁoﬁé%% Q? R r?hf's;gt nd%go %%@a dul e
30. In the calewvidesatd Ecame::oaxlimumleatexuemgaltheieaeMS 9, aricuBothatfesmanofinount
of data which threate {1
communication may be using any of the communication protocols
IEEE802.11, Bluetooth, 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.

16 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 8 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-controller 20 (e.g. a microprocessor), and
a storage module (memory) 30. Upon 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. [t can further
control the RF interface circuitry 10 to cause a signal to be transmitted using
the aerial 7.



. to 'surpass the capacity of the internal nenory of the slave device 9, the
slave device 9 emts a "wite request” signal to the master ZSﬁUAﬁgggs
apparatus 5, uesting that communication is established between that

sl ave devi cé"‘b"é{ﬂ 41t he master storage apparatus 5 so that PERBGIVW36hHe
transferred to the storage 10 nodule 30. Figure 3 is a flow diagramof the
operation of the nmaster storage apparatus 5 in the case that the master
storage apparatus 5 receives a "wite request” signal froma slave device
9 indicating that it has data to be witfen into the st orage nodul e 30.
Begi nni ng at the top of the Figure 3, the master 15 storage apparatus 5 is
initially In a "waiting state”, in which the RF Interface G rcuitry 10 is

sensitive to si gnal s, and the mast er storgge apparatus 5 is also sensitive
to other commands, @U@KU%"N@U‘%W@E@“Q{H& GRS instuderan g\tqsn&lggemory

appar at us. Z\é\hﬁﬂlw '8 c%%’a'cﬁi/ Ieks" sﬁ't @sofathws&drsgé%@gé 30! EBRbxdh

ext er nal nterface circu recel ves ?@ and sends
it to the m cﬂtorag@n@apﬂqltwrofmchmféhmlntﬁmadcmemomsepf e enbngahuobwesr&a

q .
0t cati pgen R bt biio SSHER indh e oFAGE IdHe ST I CashePet o) Loc
nodul e 30.5 Thehewotthe-extenmal déviess 2 Gcamauiatesart amount dfedate gunicht theeageres t o

of & pr edet ori Ay B Gpadty SLFRHRLEF ety B 1 A3 o6Hen5: e Ha or °"°

storage appardévice § @RitsraRt\@AteareqaEsOsigHEP s 3856 maREr emaq& eppéﬂat@s say be
an error mess%ge on a screen. Al ternatlvel y or additionall be a

radi o message’ besting theb gommiqatien isestellis §9&%@9%¥¥E&§@N9§9§'09Wn%xaml e

fpgr / fsgggggbtl 88 rhastéhsto?égafspﬂaatlﬁ% $o the daR\c£PBE AR AR6E43 1 storage

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
Circuitry 10 is sensitive to signals, and the master storage apparatus § 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 extsrnal

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 ID contained in the signal corresponds to one of a predetermined list of ID
signals. [f it does not, then the master storage apparatus 5 generates an error
message. 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



.7 which sent the wite signal. Alternatively, if the IDCOR'egaJRﬁ n the
wite request signal corresponds to one of the predeterm SZ(UQ)f | Ds,
then the mcro-controller 20 has established the identity of the slave
device 9. | WQW314kase the nicro-control ler 20 creates a BEFEEUAN36I n t he
storage nodule 30 5 associated with the slave device 9, establishes a
communi cation link to that slave device 9 to read data fromit, and wites
that data into the directory for that slave device. The master storage
apparatus 5 then 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 slave device 9. As in Figure 3, the naster storage apparatus 5 is
|n|t|aIIy|navva|t| state. A user keys in a command to transit data to

one of the sIYEN GRaK g@% ‘@”tﬁsﬂﬁ@a'a Ritgrpatively, if 1be i eentaingddnaife wrj'ﬁ?ar at us
5, and this lgqgj és%@?It&rFé oRl$ dd’bﬁé’%fffti?é gfédetaﬂﬁﬁnéaﬂ Oof I‘B%mtl‘iﬁl L 20

I nstructs the I nt ace sen r ead SI gna usi n

aerial 7 to tmisre-panteeitesP0shas established the idantian ofithe slavp dedce . t natisi t ti ng
back to the r The
m cr o- cont roﬁ: ng.% msa(%@gm[ﬁﬁé?%?c gé 3 ﬁr &gl'yp';r{;g##gﬁd%g%é fﬂrﬁ?dtﬁ)?%w | D

si gnal s, tmeraaspc'radmf V\mtmthg slave delice Ot 9stabllahee & lcammutdeation Ik tbfthahe
identity of the Y nno raiped., the,.maste torage
apparat us 5 Z%a‘@eeagﬁéggg{%aﬁ%g ‘f%? ?Rggé’a d g’ﬁ%e @?Eﬁﬂ@ lpg) m?edg'(ﬁé#qr?’rfﬁ st at e.
Al ternati vel ythat $lavé Hevicde Mhietmastér stormgel apparatey iscief rémmsteane G&ittign ned,
then the m crq(%% controller 20 searches the storage nodule 30 and extracts

data stored t for transmi ssion to that slave device 9. The
m cro-controller 20 then controls the RF Interface Crcuitry 10 to

broadcast the dat aurgingtte Figurest, meee:% isAfustiated imowhieh B resster Storagd | ow
di agram 01f thgpp%egtrugt Osnengfs éaqg tga a s%ve device 9. As in Figure 3, the master
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 ID 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 fo the waiting state. Alternatively, if
the identity of the slave device 9 has been determined, then the micro-
controller 20 searches the storage module 30 and extracts data stored there
for transmission to that slave device 8. 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



, Sstorage apparatus 5 is shown in the case of witing data toiéneJA As in
Figure 3 and Figure 4, the Initial state of the naster storage app tus 5,
at the top of Figure 5is a waiting state. Upon a command bei ng keyed into
the naster WA ®WM3dldevice 5, the micro-controller 20 inst PGESEIVIE36RF
interface 10 2 6 JAN 2006 WO 03/003141 PCT/ SG01/00136 8 to send a "read
offer" signal to the PC 1, Indicating that the master storage device 5

wi shes to transnmit data to the PC 1. If ghe PC1 is able to accept the
data, the PC 1 generates a "read accept” signal Including the ID of the PC.
The signal is received by the aerial 7 and sent by the RF Interface
Circuitry 10 5 to the mcro-controller 20. The mcro-controller 20 conpares

the 1D with ao sepd¥ irBad iotePWsighBIMR the PC 1t, IRJieAtIARAHAS e inSastdiCstbraRyet . the
mast er storage %Fg\;av;‘ tus 5 generates an error ITESS(;IES,§ such b

control | i ng {ARYICRP WIsheg 1 gbstytaai 1 ieltC lo Iidhe dtfe a6 able f@rﬁaf%ﬁp age to
the PC 1. Alfagf i IS !1YgohdratdiCa "‘Ra@faécaﬁ'g%r%llj:iliclg@ﬁﬁ%éSllgcbf thd%c.

m cro-controller 10 10 accesses the st orag and controls the RF
I nterface G ridgisignal inraceivegriythessriabl andsentky the: BF interfaee Sirouittyd Onodul e
30 which ks ela he T ' t on
rastor st &1 ad e S toricler 20,CTe rhero cbhugier 26 ek hé TR a0

devi ce 5. Theopy divdsovaf memoiynglf dbe somparisarnés iRCofrecty thd enastart storagieor age

device 15 5 L) ar. t ribed abpve in relatiop.to
Figure 3. Th& pé@fgfl?gggl’n gﬁé@\;\%sﬁta@ ggéﬂgie{sggé%ng&c @%t ﬁ)é qpégqoglpgs Sr §5e
devi ce 5 contleterfacy Gitcuidy dOddof broadbastP@nl erfbine mexstge 5 ahagealetice 5
verifies the t.d of ot he PC ..l onparing. the code with an |nternal
record of t héb‘"g%p%%ég(’ i ing ﬁre) ?—Cfcﬂ'f Fl&f% Fhﬁecpﬂg'sﬁg' R "ﬂ'ﬁ'EQ’f?P"ﬁrr?r']ﬁ'F HQr
nmessage 19 semtessesithe shrbge nddula8e, stelidierols the 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 (if

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 master 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



. 20 then enters communication with the PC1 in which data is sezr‘% gmA#upfﬁ
master storage device 5 and transmtted to the storage nodul e OJ ough
the invention has been expl ai ned above with reference to only a single
embodi ment , WR#X0034L i ati ons are possible within the scope BCTSGABINIS enti on
as wll be clear to a skilled person. 25 For exanple, the nmaster storage
apparatus 5 may be capable of comrunicating in nultiple conmunication
protocol s- (standards), according to whigh protocol (s) are acceptable to
the device with which it is communicating at any nonent. For exanple, if
the PC 1 requires comunication in a first 2 6 JAN 2006 WD 03/003141

PCT/ SG01/ 00136 9 protocol, one or nore of the slave devices 9 require

conmuni cat i oRrdtBed, oRBCEN Fhddb WbOHR! sladd HeRBsY rBRife TohtthuMitatidieirsbave
devices 9 require conmmunication in a third protocol, the naster storage

apparat us 5 $8gonsk pretagabl andbongormimereadtihen af nthanglaye dendess 9 WSl s. As
descri bed ab P§-0 akl i shi Fgr?én' | | e PC I
or any of thg}ﬂgqngl%@@atggv{ncggﬁgd ﬁ%@é@é@éeﬁygﬁi gtﬁl g ?ﬁgé'jiagfeén?’:rb%tgg the PC
1 or that sl zapablewdfcemmunieatipn ineanyscittheses proteapls. shpdesarlbedrabpvesthet hi s
identity %o ' : t | d e, the
mater ot §r oo ER AopbEBisE BRfhullech FilFihe 6 i any 8L ST on
prot ocol s appuievises &tincliides esatabligliingthe idsniity <é ithe B Ccd onthatstaviecdevicer 9,ner s,

and, having estabplish t | dent.i of he PC.1 .qr sl ave device W th
ahich it e ardete Myt mamees APkt el i TS Bety SHBrFR ey
access the | ppdtobsl Witibh ehbolddss ased. ForieRemplen thie fizetet storagerapparatas 5on
protocol. That co ni cation Pr?to ol ma Ehen be used to control the
bper at i on of MHENAECPA Bk bl ef Femiufisation protocols appropriate for each
10  of its possible communication partners, and, having established the identity of
the PC 1 or slave device 9 with which it is presently communicating, 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 Furthermore, 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 devices 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.



. 15 Furthernore, although the node of wireless comunication usedd yaNNg
enbodi nent is radi o conmmuni cati on, the communication may alternatively Dbe
conducted by any other form of comunication which does not enploy wres
(or other cables), such as infra-red signalling or mcrowave signalling. It
may even enploy ultrasound signalling. In the case that the PC and the
external 20 devices do not all enploy the,sane wirel ess conmuni cati on node
(e.g. the PC may use RF contmuni cati on, w1 e one or more of the external
devices may use Infra-red signals, and one of nore others use mcrowave
signalling), the master storage apparatus of the invention nmay be provided
with multiple transcei ver neans, each for a respective wreless

communi cation node. 2 6 JAN 2006 10 CLAI MGLAIMS net hod of transferring data
between a plurality of electronic devices including a conputer device, a

portabl e trangfer ARQAfiRUSH f8ftn &?tg?éﬁwgéﬁ@gﬁﬁél yﬁ}?\gl&ﬁfbn‘?&i@{li@@ to

t he conputer device, eéach of the coffpu eviceé an e secondary
devi ces i ncl uiichuglivg aetamputes devives & poralte drensferaapbaratus and gner orpne at us

conprising a processor, a non-vol atile menor havi.ng a capacity of at
I eggt | il G% an%%@l%@"{qeén%t@fn 10 E?mpﬁﬁern&?ﬂ eaeh %ithgy‘?%pﬁf@éps

of: a firsd ogeyied dndetdeydshriaty gembétihaedmg%rrale§§%omuai atiGn frﬁh;aﬁo
transcei ver neans inclu I Ng data for transm sSion to a secon one O e
devi ces, the pnddhedmnsienappgratue admpxising Bhpraoessor , a avan-vdietiler meaxspr

using the t raﬂg\ﬁﬁb \éeéap%ﬁg%fta?letars?qsé'étantd%re 8ié trtaﬁsct:er}\?er ﬁmggro\Q,d devi ce.
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 a second one of the
devices,

the processor storing the data in the memory, and

the processor using the transceiver means to transmit the data to the
second device.

15 2. A method according to claim 1 in which the first device is one of the
secondary devices and the second device is the computer device.

3. A method according to claim 1 in which the first device is the computer
device and the second device is one of the secondary devices.

4, A method according to claim 1 in which the first device is a first said
20 secondary device and the second device is a second said secondary device.

5. A method according to any preceding claim 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
ID code using which the apparatus verifies the identify of the first device.



15 2. A nethod according to claiml in which the first device is gniﬂﬁ%[%he
secondary devices and the second device is the conputer device. 3 9
according to claiml in which the first device is the conputer device and
the second device is one of the secondary devices. 4. A method according to
claim1 in which the first device is a first said 20 secondary device and
the second device is a second said secondf{y device. 5. A nmethod according
to any preceding claimin which the establishnment of conmunication between
the data transfer apparatus and the first device includes transm ssion by
the first device to the data transfer apparatus of an |D code using which
the apparatus verifies the identify of the first device. 2 6 JAN 2006 11 6.
A net hod accdi.di ngAteethad gecouding o aoy pirecedingviaim inhwhieb tthé leistdbiishment f

conmuni cati on f.er rat us and the.second vi.ce

i ncl ud:as tIran%frﬁoi@ﬁﬁﬂ'cﬁﬂgf'%%@%%%ﬁbgﬂ@@l tE%E)% B ?Fﬁ%afaﬁis a@‘f%?%? WCR us
of an ID codﬁc|uae99raﬁsnﬂ§subheayam@aéaidna deVicd tethe Batd Bandfef ppardttie of
second 5deV|ce . A net hod accordlngto claim5 in which the first

device is oneambfl tﬁ@de SR high dbei apraratus vedfiesmthe jidentifyrefdthen sacond

| ocation ign tmlé’@mry whi ch depends on the identity of the first device.
8. A nethod according to any one of claim2, claim4 or claim7 in which
10 the first device establishes communication with the data transfer

appar at us upoh detAmethodgacdoadingntoi claien rfain whiabr theofirst lievicer ist orve of thee

contains a redet.erm,ned ano n of data., 9., A rtabl e data transfer
appar 1’3.'[ us fofs§qogﬁgfyep§y|553@§lﬁa H3adn storeg, 'Gré)\??qe\?igﬂf'n ECTPBIANY ces

including a cqspendRlorfithe BN GfIRE fifst dEVice.

8. A method according to any one of claim 2, claim 4 or claim 7 in which

10 the first device establishes communication with the data transfer apparatus
upon determining that an internal memory of the first device contains a
predetermined amount of data.

9. A portable data transfer apparatus for transferring data between a
plurality of electronic devices including a computer device and one or more

16 secondary electronic devices external to the computer device, each of the
computer device and the secondary devices including wireless
communication means, the apparatus comprising:

wireless transceiver means for receiving and transmitting wireless
signals;

20 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
wireless signal from a first one of the devices containing data for relay to a
second one of the devices, to store that signal in the memory, and, upon

25 subsequently establishing communication with the second device, to transmit
the data to the second device.



. 15 'secondary el ectronic devices external to the conputer device ea&ﬁ 2‘6&6
the conputer device and the secondary devices including wrel egs8

comuni cati on neans, the apparatus conprising: wireless transceiver mnmeans
for receiving and transmtting wireless signals; 20 a processor; and a
non-vol atile nmenory having a capacity of at least 1 GB; the processor being
arranged, upon receipt by the transceiver neans of a wreless signal from
a first one of the devices containing dat®for rel ay to a second one of
the devices, to store that signal in the nenory, and, upon 25 subsequently
establ i shing communi cation with the second device, to transmt the data to
the second device. 2 6 JAN 2006 12 10. A system conprising a conputer

devi ce havi ng1®i r eAessysteonmeoomprising: reearcomputer ordavicee JwMinglarvyireless ces

havi ng respective wreless comunicati on neans,_ .an da rapsfer..

appar at us acpggrapw&lctagoncmaﬁlsg,onphgr Wo'En BECHEN Vi%eﬁ b%qugaﬁ%pgft'\f%e_
conput er devigReR88 FmmlRicatioR TABARYS, YaritPyi g4ta thahdfer bpparAuEaecemling o Wi t h
the transceiver nmeans of the apparatus. 11. A system according to claim10

in which at |cai 9othe wireless cosyoHaigation means<f tha commsendevise apdaf thenor y

fo tranomd CHESRBRLHOVIESE hetarien spbhiaRafi Wi i SEECb B0 ReERs MARE R
of data storegbpdratiee internal menory passing a predefined limt or the
i nternal nmenory becoming full.

11. A system according to claim 10 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
10 data transfer apparatus, upon the amount of data stored in the internal
memory passing a predefined limit or the internal memory becoming full.



