WO 2006/ 130119 PCTI SG2006/ 000158 1 Title A Portable

Data Storage Device Technical Field 5 The invention
concerns a portable data storage device for connection
with an electronic device. Background of the
Invention 10 Certain electronic devices such as
de¥R2BY/18UAbut ers, not ebook conputers, per soRET/SG2006/000158
digital assistants (PDA) and smart phones have a
limted nunber of peripheral ports due to the

physi cal constraints of the conputing device. The

Uni vers‘ﬁkl Serial Bus (USB) Interface is wdely

enbr acetf*by conputer 15 manufacturers and is thus a
general |y accepted st ARduzhie Bata Stordgh Bevies er operability
and i nterface between conputing devices (USB host) and

peri phe l s (USB clients). It is not unconmon
to use Jﬁﬁ#'fﬂl gIY: (geri pheral devices at the sane tine,
for 3Sexanple, a keyboard, nouse, speakers,

fj hunbdrTneeﬁmmréowimns?d?&dr@b@ﬁa& saalrragetaawge Ehuﬁnbaﬁs Q.vitjl'ls an
ays, o tly finds thenmselves with all the
ports ué\%&%ﬂi?ﬁé&% nmust inconveniently detach one

peri pheral device in order to attach another to the
sanme USBaqkground éf thiSvdntibn i S one sol uti on proposed. A
USB,hub connects several USB client devices to a USB

host - Acé!&% Bedrohiy RicAick | et 89 Hesidcd afmpate@i REbIROK computers,

upstream p irect r

oot hor PTRAL A, asfRatiP 5 endbOEE bhohet fae L BHACS" nfiber of
connect PaRNSR tAartuds 9dle slsical lqenipials OfdhELBB‘PHU@ fayicgyplhe
addi t i ousibere0sIerithiBad) (UBBY IntGREY €S RISy NGhieacBdll PO Bmputer

and 15 S Egﬁﬁéﬁu%:ﬁangg thid'h g%hérétl?%‘:%e}‘t@% Qtlalﬁo%m§ gne];ﬁrmtm;ablhty

consuner s ernore, once al

oD hiseigieos hrbvaen cermpuR B PG (WS BaeD ard BriseR desoese
rising plepta)l isinptyunerfmmgdn ¢ use mulliplel paipheas devilea bidheadage time, for

el ectr OQﬁa%p@r @ﬁe@ﬁﬂaﬁi ln@t%% dBskers SIB@RIAEMHeENSE M@ plaherlhBDA.

23\22;;37!& aﬂqneg g 3 ? %)ég ﬁ'?]qgenQIg fmciO ghemsgves \rgth ra1| the USB gorts used and

HoweYer mumynve@%ﬂys tieta?gpéeawqﬂwegeé ﬁ@‘i‘cﬁt"] ‘Efﬂe"ftq %@ﬁh another to the
menor y- basassaartt abl e st orage devi ces have a 35
capacity smaller than that, and are unable to
facilit gtL?SBt nu% is one solution proposed. A USB hub connects several USB client
devices to a USB host. A USB hub typically consists of a single upstream port to
25  connect directly to computer or another hub and muttiple downstream ports for
connection with USB devices. However, a USB hub is an additional cost which only
serves a single purpose and is therefore not an affractive purchase for most
consumers. Furthermore, once all the potts of the USB hub are used, the same
problem is experienced.
30
The rising popularity of digital video, and elaborate electronic presentations has
seen an increase in the numbers of files exceeding 100MB being
swappedftransferred/shared  between people nowadays. However, many
existing/early generation flash memory-based portable storage devices have a
35 capacity smafler than that, and are unable to faciitate the
swapping/transferring/sharing of such iarge files.
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swappi ng/transferring/sharing of such large files. WO
2006/ 130119 PCT/ S&2006/ 000158 2 Summary of the
Invention In a first preferred aspect, there is

provi ded a portabl e data storage device for

c th an el ectronic device, the device
qwa%@%hﬁﬁuwg a first data connector for connggFSﬁamW@mﬁm
a host port of the electronic device, a second data
connector for connecting to a fecond portable data

storage device, wherein the first and second data
connect Qunfm&PBhY Indéidna common  connect or st andard.

10 The conmon connector standard nay be Universa

Serial Bus (USB) or |IEEE 1394. The first data

connect 8@ firgyprgierred agmmt, Thefeeis Aravideda portahlecdaty storage ddyise for

second cohfectittvith GREIBAGHIOdevcS, i do'idd cEmpﬁsm@ femal e

conngct or .
TSt o A Aol BB S8 ot GRPLAp e
device to a arf@?ﬁﬁﬁyafamﬂﬂﬁféorffqnc@meﬁm @aﬁmeeor@@p%ﬁbﬁ@t@g@
devi ce ddiies) the second portable data storage device

i s operati V%h¥refﬁ°lﬂ9 ?‘l&t gﬁd E&oﬁdh@at; bk, ﬁlp}' Guith ?aocommon

dat a stora% devi ce. nory may be vo
non- vol €'Y ?W@'flrnmare may rearrange the flle
al | gcation table of the second portable data storage

devi ce. trdScomien febkr@¥BY farldBrY rpagq,%emwemﬁsédar Bilis @J@,@) or IEEE
second Rﬁ%table data storage devices as a single

har dwar € devi ce to the el ectronic device. The single
hardware device may conprise file fragnents in the

first and feagndopoitbraidybedaliss $ipRIAgEle d8ea8SarkiN® second
ar e, sreaaiagagéo@he% .Qa%aggp%ifbkge Bnddps, €l ectronic

devi ce rmaar &€ may present the first and
second portable data storage devices in separate
dri ves Avewatelteayfhermsdvidad th spcafld sfyoatioaltdbd: o diteasesdnd paitpele

gevn Cesda@efs@orag}é%ﬁlégtb \A%@%ﬂﬂ@%ﬁﬁn&@e &A?aest&bg%%c.em&n the
evl ce.

port abl & oF tpgﬁ%bf”? Eg%"r%e\ﬁ%&"ée s |°He%“"e'§§°'§‘eﬂa1a§ '&ﬁrfﬁ' é"’%‘b‘e
and?& hedalestoras dpiee: Al resmpst reayde yelatiipeor e yaadilej s
presented in a directory of the drive. W 2006/ 130119

PCT/ SGZ%Q{WQ\QQ&ﬁéy re%rrange the file allocation table of the second portable data

storage device.

25  The firmware may present the first and second portable data storage devices as a
single hardware device to the electronic device. The single hardware device may
comprise file fragments in the first and second portable data storage devices ihat
are readable as a single file by the elecironic device.

36 The firmware may present the first and second portable data storage devices in
separate drives when the first and second portable data storage devices are
operatively connected to the electronic device.

The firmware may present the first and second portable data storage devices in a
35 single drive, and the second portable data storage device is presented in a
directory of the drive.
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The file allocation tables of the first and second
portabl e data storage devices nmay be read when a
read/wite operation request to the first or second
portabl e data storage devices Is received, wherein
thﬁo@hkﬁ_ hJocation tabl e of the second portable data
storage device is read fromthe nenory of t he PFTPG1006/000158
portabl e data storage 5 device. The file allocation

tabl es of the first and secondsportabl e data storage

devices may each be stored In non-volatile nmenory of
Foapect | yocs it bOhG FH o i pRIAAE oL N e s may
b obes<PaTFRH PR trore e assy Dot fpond breabi dte
group cuvadegleviers sokcelvP® whingly theritg aligortion itdbiesof tha seqoddporiable
decoderdafiRytorige PeviRY @8l fréin RIeGRdhfofy GRE firSPhoRYUbIY WAtE Qtorage
f||g§ zggfcted from 15 the group consisting of MPEG

a

AVI SF files. The second data connector may

enabl e connection to a non nass storage class device
such asThefiRrali@éidiNbfs obthié MRS secoipbalesdata @y pakdcs may
mce, | Q¥shd G8di th{-\gﬂine m\éﬁ)lgrgﬁﬂh r&%cﬁéec&ﬂ&ﬁ%ﬁa’d ta storage
webcans, SCientlric data acqui sitron devices, nogens,

or 20 deyiesncEerRecivalYt hird data connector may be

pro¥i ded for connecting with a third portabl e data

st or ageafigimioBeddbr iy be PloRiAAS pdQNL S raiel bi6 b€ sefectid Rom

wherein,the first, siﬁgq& anqwéggrd ata connectors
conpl y {F FRURCORgThe o MESnIRE e ffdard. 25 Each
portabl e data storage device nay have a | ocking nmeans

It 0 %ne ;ameéoh%_ odeH fly beafﬁovécfe@liq QIR ,repiihylm@@ﬁlgé §6340ted from
oc ive t. | s. In a secon
aspectﬁ ?ﬁé%@gré§ﬁ§g3%ﬁgﬁggzﬁ%ﬁﬂ% Qfor cascadi ng at

| east two portable 30 data storage devices to connect

wi t h anThel secdnd @riacothestoragy enlie eobhdeieh 10 @Mph insis gtorage class

oper at | %y «&chHaest éxgrgpié pfibtErS LscRHAbd ALK aRL Aics §REREE fight

dev : E: € CBES’E?TC’Z 8@;&% éarge??rsgg%;camg \ Igﬁel%hcega&ga?cgaiﬁtiogledté{figﬁ%g mg%efng, or
cl etlagespdeeisce to the first opa,a.rvc,y ,.,.,
portabl e data storage device; 35 wherein a file

Gevi oo 2 B3 el 5 (ERDE BP L A, G G SR v

dat a st BPragredeyies Preronwivege forice sateiprie b obeTeinds freh second
PCT/ SG4aadtid@athséhnedors comply with a common connector standard.

25
Each portable data storage device may have a locking means to one ancther such
as, for example, a mechanical lock, adhesive tape or adhesive tabs,

In a second aspect, there Is provided a method for cascading at least two portable
30  data storage devices to connect with an elecironic device, the method comprising:
operatively connecting a first portable daia storage device to a host port of
the electronic device;

e tale i le)

ki pndy s
Gpeu:uivcl‘y CONNCoW |g G 50

P
j»B
44

vice to the first
portable data storage device;

35 wherein a file allocation table of the second portable data storage device is
copied to a memory of the first portable data storage device when the second



R

portabl e data storage device is operatively connected
to the first portable data storage device. The nethod
may further conprise operatively connecting additional

portable data 5 storage devices, wherein the file

éﬁa @#on tabl e of each addltlonal portabl e data

éﬁ W8 ce is ultimately copied to the neRETHCH6/000158

the first portable data storage device. The nethod

may conprise breaking up a filg of a size greater than
a storage 10 capacity of a portable data storage
devi ce I | i of fr nts an p
the fra dr?r%lﬁ gatig st %c hJeglceelrsa erg@lge BRAeCk th ﬁrg[]gurtai)le data
st or ageStefagfidedce. The plurality of fragnents stored In
the operatively connected data storage devices nmay be
r eadabl I - '

oaca hﬁeﬁﬁ%%ggﬁe{}%rw éom%née”o E.Jatﬁ,elg @1%&.9 i?d.t@ﬁé{ 'p(ﬁ%{)!e 3t
st or AgeSttradn dedicesy whergjp H@cft'q %i‘ﬂca“% tele afrﬁa@ﬂ' é@"ﬁ’% periable data
devi ce, sttrhge ddeivd is @ltimatel comddng the meinbry 8t thalfibtapotaniendaet siirage
for conggeting to a host port of the electronic
device; nenory for receiving and storing data from
the el ectronic device via the host port; and 20 a
second @t metognmac tamrifobreddgniect filmgf ¢ siza gseieoitdn a storage

por 4@bl gpady 8 assda:raaa Qata %eég&@evw @.{oeemuré:ﬁ, df #GdrhentsHh€ storing
conmmuni &1

Second 6Elfn 458 borrfiel oSl AeTide Y g Mg o
connect meW’léquﬁdni"t fhe dppratiely nethesied ot Herege devices may be
connect eadbleasp kgt it tke S tevieonNnect or st andard.

25 The firmware nay manage the FAT and data in the
menpry to allowfor a file larger than a stor

capé%. t I agffird gomeat; thase lsmda%ﬁeor&akéa%tswa&@éew\ﬁ%ﬁ:@"wﬂm
be fr agwiranetctronitdedtepthe devica corneisifg:r st and t he second

portable d ateﬁlrs‘i 27419 @tgﬁeéﬂ&\!’dr E%ectlﬂ_d"t@ a hI:Jt ﬁ&[@%%@c&dn‘c%wce,
may be read as a e,in

el ect
B0 B et padiion B fEhifi sng Sl potg TR eaRerio b Ff e
| nvenl Usstratiandy i ow be desc i bed mﬁth refe ence to
t hez2o acc orrpaarsyei:cng delfaddhrigtSr fod dnAMinG b a Seodd @isite datd Gorage

bl ock d&e@ﬂé %@eﬁy toafaglﬁé{é Sc?rnrbd?ncgt%ﬁ %@%]‘Ctg%gfﬁgﬂ% %g\nce and the

present 1 nve
PCT/ SGZ%’@E@B @gfatags orage device via the first data connector;

wherein the first and second data connectors comply with a common

connector standard.

25
The firmware may manage the FAT and data in the memory to allow for a file larger
than a storage capacity of the first portable data storage device te be fragmented
and stored in the first and the second portable data storage devices. The
fragmented files may be read as a single file in the elecironic device.

30

Brief Description of the Drawings
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An uxaulp:c of e iweinlion wilk now
accompanying drawings, in which:

35  Figure 1 is a block diagram of a device in accordance with the present invention,
prior to use;
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Figure 2 is a block diagramof the device in

accordance w th anot her enbodi nent of the present
invention, prior to use; Figure 3 is a block diagram

of the operation of the device in accordance with the
present invention, in use; 5 Flgure 4 is a perspective
viVBR 2/ BHE device in accordance with the preBER§G2006/600158
invention; Figure 5 is a perspective view of the

device in accordance with anotper enbodi nent of the
present invention; and Figure IS a perspective view

f th th k
et ai | SO BB 91671 o i g i Enaves e bpduent
f ol | owi oi e diesentivgintion, (oo et ended to provide a brief,

gener al thtﬁ@@féra' !ﬂHck Qi@grﬁlﬁ ofthé bhratiBh 6F 18008 in@cordance with the
envi r onnen the present invention may 15 be

C

i mpl ene%?sgatinvﬁt'f’rfﬁm% not required, the invention wll
be desdrigured i§ B rerpedtjeendevs jof rﬁe@lm inpgccordance with the present
conput eRveRiGRCUt abl e instructions, such as program

modul eSFi?/urJJ %l an j)é%ﬁééé\%dvim & tﬁee (313\9 a‘n ?&%%o@rwﬁh another

routi nes,
pr ogr an¥l @W&Wtaﬁfh%ﬁ@eﬂtéﬂﬂﬁ'@%@m s, data structures,
t hat pefFigues 61 a persicctve view cﬁtlaesde&ce:mwthivmﬁduemm npehdnisous| ar
abs?dact data types. As those skilled in the 20 art
re t he |n ention nmay be practiced with

Wi | Ci
ot her ¢ ﬂﬂﬁ?gﬁﬁﬂﬁﬁﬁﬁﬁ AfP%ur ati ons, incl udi ng

hand- hel d devi ces, nultiprocessor systens,
- m croprdeesdend Hiestelowise FegiPa firablaied dngiowgs a brief, general
el ect r ofus@ptionded Mittbie ddfmpyting Bivitbro@inkkicsihe prasent ih@ntion may

conpyt etgesmp@ﬂgnt&h At du?ﬁe aotﬂﬂ&mhd“&ﬁéﬂn\r&@omm b’él &chh‘&@d in the

practiced 1n distri envi rgnment s

tasks a¥EPePFER Aoy oR P BSHrbER U e GegpE deodies
t hat arlkeirgi exkedbdt thr @ pghonal gcmmmﬁm Gearerielyn srogretwopdules| inclagle

distri bMt.tﬁads caag?w n&a@&uﬂsr QBARMbAts, DEAY I HORUFBE UlhES pdBdm
be | ocat ?rr}askl)(s or :m{)leme[)_:;t 5arf5}:u%iabsm¥ gaiﬁ%ingS tﬁ%s% SRS in the

devi cest’
st oPhgeartwl |3€l§e°1€(9?3 thesinypaning; HeCbS 6’?‘3‘@%%{@:?“‘% rEomBigenFYERm
a conpuédafigulzlions,Thachdiigt hd@vietie H8Gceb,nC mu@scekdons hsystems,

menory &Qro?%&é@?or—bgge&) rd?%r!)g%hmzﬂéd ct‘}@ﬁrﬁer' Qecﬂ’onlcs, network PCs,

non-vol af |

e state |1 es tg, gg \{ ko b
Serial BHSOPRYSE) ™ %%W"*eis a Kb ddr yRttion t”ﬁ‘é aiso be
st or agepredipdcin tdistribited hamgulingsenvideriente where taﬁky arey eanganed by
fromy sexgbRlprodisding @evﬁ:@é’lﬁét%ke lfld thB@hfl coBiudi@Ybre @ethOfk. Ina
conpri s sonnec
and o RS soe Bp e SnBn TP G B gl B by o5t
opp05|t@dﬁfﬁrée@?mftfh%fOfﬂﬁer@?'CﬁtﬁeV| ce 100. In use, the USB
Type A mal e connector 110 connects to a host port 50

of the ﬁ&gm#r& & r:igégs 1,%%[513%&:%%%&%%@%6% 1f0§ E%Lo%ided for connection
30  with a compufer 51. The first device 100 includes flash memory to store information

and data in a non-volatile state and complies with the Universal Serlal Bus (USB)

standard. In one embodiment, the storage capacity of the first device 100 may

range from severai Mi to several GB. The first device 100 comprises a USB Type

A male connector 110 af one side and a USB Type A female connector 120 at the

35  opposite side of the first device 100. In use, the USB Type A male connector 110
connects to a host port 50 of the computer 51 and the USB Type A female

connector 120 connects to a second portable data storage device 200. The second
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connector 120 connects to a second portable data

st orage device 200. The second WO 2006/ 130119

PCTI S&G2006/ 000158 6 device 200 which is a normal USB
storage device such as, for exanple, a USB storage

dr.i rtabl e hard disk drive and so forth
c&hé??%@@ﬁ USB Type A nmale connector 220 toPEHREWE000158
with the USB Type A femal e connector 120 of the first
device 100. In one enbodi nent, ;& he storage capacity of
the second device 200 5 may be several GB. I n anot her

enbodi ngp %b%h' ga %b%[ ﬁSI‘:"Z stor%ﬂedge}ch glllclh %? N %%’ﬂéé’ usB

the fi rst deV|
Type A eS8 CEW% M?é%tt'%ha"iﬂ@k give apghgo forth semiviessi 2\dSE Bigre A
Ther e nmyle bomngvtor REMio icorin@cttwiite the WEBENpOA fefialeSbnnd@dti 10 8f the

100 t hafg o5 B@ 1C&8 gﬁ%ﬁ&ﬁ% Fﬂleg{aﬁ‘:a@%ga?&fd%e]sgcond devis 200

Referrin ure evice

a proc e’gg’d’re ST{?? GRdpgrioihen embodimed shoya i igure v PPBV(G@NB)“W‘ to
103, USHe fretsibvigediof is @lsbiR)nnddableantie USBTHpe $itferadedonmdctoet20 of

105. A I, I
155 5 SR R R s B e

the secBR8e BR0THSd OB a9 Yi cal Iy, firmare 106 resides
ina nmenory of the processor 101. A file allocation

t ablie (Refebrinhlo Figurs §, Meafkt Q&Vick A6D doimbiides Qﬁo%é/dr 48, ﬂaQrQory 902,

rovid re |
? he fl Zgﬁe E@Bﬁggﬁ Ymﬁ;) q%\'I Llﬁlgﬁg)?t 8&%@ 1?8 !}/ l._l%l%.g?ﬁ con?roller
stored 194 ﬁéSSfSF‘)&am chsrisivey IsBwed i fiemsecign i e ihe @rsmlce
al so cotopré Besac with GReRsad d2ck, 200ETYPically, 2Eavaré g rbﬁiﬁs ina

devi ce iﬁQﬁcﬁ‘y & waroc%%r 10'I]hg fiﬁa%ﬁ&ggonqgo\'é (‘%ET 2)09 m%& H?h%sflrst

fla

non%vol ioosPa‘fr%V'dﬁrﬂjmé'Bﬁbl"’i‘f‘é% f‘\‘iﬁ F‘Tﬁ’r R*‘M‘“écaUhF‘@féﬁ‘ §!‘é1lthe flash
Seri al lmr@n(wm)frssﬂjeandmﬂdFATrhesmdmm}ef@ﬂﬂnmcwws a
file allocation table (FAT 2) which provi des a rrap of

wh f d t
of e[ ﬁe +Ae%§coﬁ<§ S%Rce%b %l%bﬁé/mpflﬁesre%gg:%% E&ﬂ C lprr% c&%ga
O UPexpast (DS 243, ot seren gasios 20 narisp Tsh momory 1o slor

conuni icfariaton antt dita Secamdoky stae a2Dbmpiicd WilbRe20Rersd Serial
The secapualsYiahd e hSmop %ﬂte,rxseld ¥ie Qai%ﬁélﬁﬂﬁﬁlg ®AT 3)ficn

first device 100 |nsert|n

connectBF9528 Mkt t‘fs‘% e G '%'y? %”\%Ft%yg 8h H@cﬂaﬂ} mrpRyy of the
VWhen  tgfeond geiiaecaop oie iUSBdhestaottratler 105 endf Uhifhiderobthe GGt device

the firmbeaDKiccRnbARtisreaRSedoR@deviB B WA {03 Takes a
copy. of FAT 2 and stores it to the nmenory 102. In one

30 enbodi nent, the firmware 106 rearranges FAT 2 in

menory Hesepd daieh 2ds preraivelrosmeecied ip the Trehweviqed 00 by inserting
conput ewsETlypt @ male tdnhédjor t2b@ inRpesETipy @l fymél@ BdnA&sto d20. When
{ cascadhdhomAl SoRietR né Al Rocsbf RraYes Soo KBS the

first device is operatively con
Corrput etpeng)_[y - PRkES & $9RY of RaT 2 and stores n to the memory 102 in one
embodlment the firmware 106 rearranges FAT 2 in memory 102 to combine both

FATs and allow the computer 51 to identify the operatively connected (cascaded)
devices 100, 200 as a single device.

The first device 100 is operatively connected to the computer 51 by inserting the
35 USB Type A male connector 120 into a USB Type A female connector 50. When
the connection is detected by the operating system of the computer 51, it interfaces
with the first device 100 via its mass siorage class driver. When the operating
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35 USB Type A mal e connector 120 into a USS Type A
femal e connector 50. When the connection is detected

by the operating system of the conputer 51, It

interfaces wth the first device 100 via its mass
storage class driver. \Wen the operating WO

2008/ 2%HY4° PCT/ SG2006/ 000158 7 syst em per f oR@E/SE2006/000158
read/wite operation on the devices 100, 200, it
reads/wites to the FAT of the device 100 only. The
firmvare 106 manages the read/wite operations to the

second ' i.N . at i t afile

Foreq SRRTEGRTs S ubaEEnRRRIAL 167 PSR o
stored g fAfeofnBensieyce1tP® efy. fTihe Jimwpse, [18% nBnagee thes repdiuite
by the oppedtiorsi th the SFShe BavicBX200. MYriry aMebd EpcRfioT fE h A6 sfo@d on

t he sec ' 0 '
Cor r oop B el defls 2087Hle o €21 2 dortcPp WRORHEE @D Rt dovio
made® or 1Hereghydheeperiing systera. RUERY 2rite eperaiion 1§ therpecany davce
devi ce 2@OtheRAN2 & lapdatadiahda campegoadingipddts todingobedfEAT 2 EQilso
The fir £ L j : ;
second %%ﬁg@%ﬁ o be : géb%gca?égtogﬁgtgﬁwg ‘@Oﬁggndﬁ/\\gsgte
st or age FRIPLRIPYNHe conputer 51. In one enbodi ment,
the files stored on both devices 100, 200 are
ItOLei'I@Rt e6k ﬁnﬂw&ﬁﬁ@é‘ SleBles ME i€ Bevicd 180 Bndhd @éﬁgﬁ?&ﬁ%@é 265t0 be
oug e, hardware, st orage devi ce was partition or
as s epa?%?cé%&h%f’r Rl e 3%5' 51080 o, Bty ?ﬂ In“one
anot her eabasHEhibA files stprad o bgth deped 100, AR drp presengpd\in gaparate
100 ar edfpeemersintidr mamner Sitghiethd hirdeare &bGgd Beick weegarifibned

the Sespélsdseﬁﬁgtb grdﬁrgrg sﬂ)@e gﬂaﬁ&‘; %s?aq d, rﬂ} Qnog-lel: gr%o(amént?the
that drive. [n_another enbodi nent, t%e Irs evi ce
1007 s ABUriest 6Virn i poPreeteddn ol dige @Bt die fiss of the
vi deo dewomigieviten208 a@iprasenteddc @ digictoy ohthek drepl ay of audi o
or video files 20 stored on the first device wthout
requiri r.ocessi by, the conputer 51. The -
a1 en B MBTREY B0mayof AiF BRPeba R ool i
pr oces s Bycofepgpyides Wipgpderde gnadle mgrassiioded raplsy etaudigrpg vige files
anpbo f i etored dinee fisdietiteadinbiit Fegliriteany preccky BEtie tonpliada. The
out put _ B fif'spﬁev@b'q%ﬂfmé\ﬂﬂc!%de%e@gitg%dﬂw rd%@sgotb(%SP%chi , audio
operatively, connectable Wwth a gpmgr ource suc gs

bat t er y2HoY'{Rareodics eih Py apifieh dBt ot Ll devipt RfIkingpde
the 25 adpli gecknigr widibeandfvidee putpFoandebearpptabivelyt dppnectable with a

modi fi teﬁcawfek _E(tﬁjt’ce?ﬁdﬂ ég%taﬂ@yohdi%)/ F%@mbl@ﬁ%rnaﬁl? H&{a]lct(!e tplayback of the
congect ed,. W the _batter r asse .

& o8t v &R PP A7 T skpiley (e RBRY i R, g be
cl ass dererativaly eagecked ydth dembritety holget preemlly st thel Sigatie Moo™
via - 30MESRayky.pe A fermal e connector 120. These ot her
devices may include printers, scanners, keyboards,

m ce, joysticks, flight yokes, diqital caneras, ,
webcans Theshon 81765 §ieradepieeddeyicarney qisogantselip Hedist dayige 1R9 via
speaker §5B tTgbee p Hainds conoector i1d@Ohese other devices may include printers,

scanners, keyboards, mice, joysticks, flight yokes, digital cameras, webcams,
scientific data acquisition devices, modems, speakers, ielephones, or video

-
priones.

35 Another USB Type A female connector 121 may be included with the first device
100 for connecting to a third portable data sforage device or other devices without



Phones. 35 Another USB Type A femal e connector 121 may

be included with the first device 100 for connecting

to a third portable data storage device or other

devi ces without WO 2006/130119 PCTI S&2006/ 000158 8 a

fi I ion table. This creates a hub in which al
c&&ﬁ&@kp%ﬁﬁ%evices comply with the Universal PEEF{306/600158
Bus (USB) standard. The first device 100 nmay have a

LED to visually indicate when g read/wite 5

operation is being perforned by the first device 100.

possi bl e AACAR EoEEHE Gockirl N BRTaLER ok brecs ool
devi ce Vi‘@d"‘%%‘“ﬁ@@’@reﬂeiﬁ@e(uwcgt%“ﬁ% present invention.
In such a scenario, a cascading effect is created

{0 Mot 160 i) nEIS14 B85 1 M) iRlcfre ARG eRburte
ot cconpianoy e ppotaiylle @tieda %, { e memory 102

of the first device 100 which is operatively

connect Atiolgh o $260n8 QR b h@beeﬁﬂe&ﬂﬁﬁ,':if ik rp_&lsiblé&ﬁa:it Qig sd&¥ad
i's conn preyi e i s e

the pr eqseﬁ%ggoog'ﬁ? ST 88‘}?]1% (P ﬁ e r‘i‘aﬁ%f" '@%ﬁ@e eef 'iwiré"e_'f—xkﬁ)' In
r eachessueiha speanari; a gregading effed) isoyrated mhere |aysedes i Bist dedicgs g 00
t helnot #bealedidd tokachPbthe raR@ topkr| of all HaFATE AfTihé Fevices 100 are

directl ' ' ' ' :

connect g Biked B b0 et abz Ueie it s 10FLA &Skl
al |t he*oppgelet “U‘B‘?/F‘:E'gﬁ‘eﬁ%“ pagh fst dpupe 190 drPopascied 4q gypious
har dwar eedigviFATeis loypiddie theompidue ondbdnd sbiferthFAT @bopy loethe FAT

first deyines #OGidBkvied S@o D& RAR0SchntQed S AR GroleBook 51.
rom evl CeS

"jojn" 0 fragnment files f everal, first e
10014 ot Capbielo . FAl ot 3B R R P Frpas o aypRey
r eadabl @npgcied to B epmpyter BhThe Ermwgrei 106 erables all e fisst dnvigepe! 00

of fil e bk astgddss & Bamngle hitenRé vgby Bagapltys1of each
device 100 in nore than one device 100. For exanpl e,
when each device 100 has a capacit% of 128MB, two -
devi ces "PODAWRT fhe Jisst dgrigee 140may glee b Panpgedole be able 1o foin
approxi rginehtyd B&GMB) sevirridiest dewdes ¢ ) Grevdohhectsd tatrleenttioer
store 2poad diglefedRboi@f® R AREGIYackB Y heafihgs f i thler than
Figure lg Sspoga\’l\% ! hg %gopev Y esi %380 ibel rngt gognee%tgv?cde 1IO8 For
one another and o cgﬁ%u or ) IR G P 'S )

f r agmen®*éwpleamgn sechdeviced 0 Sarhcaredip of J28MR, Wwhegviceh0 will be
devi cesabldd sifeca MOdTR\R 6kt 286MBOMreb Gevice s 8000AKIbadbRI o store
re-gonn [ . er..5]. '

ystom bited Sein i TNETng b ol POk e RE I Blges 100
devi cesPeitFPoRsAke ot wE 2pihen ARd g agemBter 51t Whelp g isfggpented
t he varamlusoréd hesuch,atrrendérsthatsheadeyiceng10® dracgmedied Bust not be

SWi t Chi G@ndedGundh B&lonrdeBit td HEomgRY 5 € Ahert 8 opérBind% s%frg&%e

woul d cause, t efi%efra ts . in each device .10

o neB e it i FHEET B S G aseiar ( Snopiae, s oan

due3t o teedvtheyeridus filenfvagreentsG6 & singleHarge file. Switching the order that the
devices 100 are arranged would cause the file fragments in each device 100 to be

unable {o be combined into a single file. This is due to how the firmware 106 in the
Anstinm 4NN ey e Hhn CAT o Aala i acank Aavias 40N Tha firal AaAvias 400
VSY VG {uw !I!GIIGHUO AL | vt Qi VG B GO ] WG YIRS TWW. LTI T D0 Uy i g
may read the FAT of the second and subsequent devices 100 and affain
35  information in relation to the size and order of the file fragments in each device

100.



,-9nn Joo.,..0dwnn ..., .. R. CAt ..... 1 a-h
.o 19 -0, ... nnn TM . ;;rst AI .1, brvLl' 40V
tv I, '1ana800 1110 1 /1, au4d uala 11, UCVn 110 r 1VO

IW 1110 111 t v | may read the FAT of the second and

886UA M devi ces 100 and attain 35 informatio

reI atl on"to the size and order of the file frgﬁ?ijéﬁ%‘}gﬁmmss
in each device 100. WD 2006/ 130119 PCT/ SG2006/ 000158

9 In order to ensure the arrangenent of the plurality

of devices 100 connected together are not m xed up,

the devi erir E06hsIBYihd %rr:&r@@rkéh@ of RESINRL nfedetwr:@rwl@yconnected

mechani,cal, neans

ef err Fi qure 6a
there |'QeURLER Bt H‘é‘@ﬁ?t'% t{'ﬁﬁ’ﬁyﬁﬁﬁ i raaynié% Eﬁ'fﬁgct othar, Githor by
swi t ch/feeghan@gl mepas of etharvlgy IRefdiring td ipke 6 ttherais shovept davice

130 an oo ¥ 8 makieicd SWikhRabo Ghat fE'T&JgféMd I6d/itt8 R r&thsmo an

i nclude at c 3

t he Sur ec gmﬁ%& e?\r)ﬂ% %’: e‘Ilh tc‘ﬁ%(?(b@ﬂa\y E'fj%a EP“S‘B@% E’é%'es ors the
t her e i"8ceRRLING of ﬁ\wmet#nm@vmwoﬁef?mnmfp rigutevith, thergilcghown
100 wi tdnother neadtiva of Jomink alo 8&VicesT Tvd Wltﬂthnaﬁhes&@tt& 0. ke tab 80
"scotc Y

dovi con e “EBoRAR: Elbreldh s SBaLAbY 0F 1o WnddSgo, Eoon
shown) 95¥ice G BayBgve s chererb §7(Es §h%fﬁ) &rothgrefm%treemdﬁlgresswn
bi gilancutitiérdy big ahd tiblé hvefit trelialB&) avwred joling @edmh RWS @aueo 00,

IMW? ] dte\hﬁgﬁ tﬁ[%w]tl%.tab g@f&%e %héhQnWh tltl&icgﬂé%?%c%(%atopthp @e\fléle Yaeé tAt least
one s EaasT o 18 0D 28048 DG o¥eh e e pfhestes. An
non- peradpgsivattapgdhasiisebe ukd overdhe senpectibm searm@y takssoreldeo
used owRticdsheo egamecti on seam 84 to secure two

devj,ces 100 together. 15 If the file fragments are
corrupted while in the device 100 and are unable to be
re- corfMhidefragmeats @rafgiunie vdig inierdsvigh1rang g¢ unable to be re-
r e- contromsinddhthefel rhay Hersatieaivsicl ¢ 0e-eomisrientyd fie fragutbabligo a

file i nygieGouumsit ﬁIE |r'r:’§- conhﬂute'r §1.84 |§93tp§’(§s§' bRk rehRvd ﬁgpé/gﬁ)ents

file fra devi ce restore

St or agd PRAEES G0 EHE 4 RS SO0 SOMATRHEIGh. t he
USBst andar d has been described, it is envisaged that

the presiRdigh tHenVSN{thRBrdMRY batntiebdribda, £ 394w shdc@Whdt @eQFesent

other SkANHANGS AL, dYBS, Aor COANER IS BE,

been descr
Type MSAnoctes e tl?JSIBdeFﬁ'IPéd iiRosEle Brire UEB e B 5B Typo Min
A and USB Type Mini B connectors,

25
Although fiash memory has been described, it is envisaged that other types of
memory may be used including solid state disks, hard disks or mini hard disks.

it wili be appreciated by persons skilled in the ari that numerous variations and/or
30  modifications may be made ta the invention as shown in the specific embodiments
without departing from the scope or spirit of the invention as broadly described.
The present embodiments are, therefore, o be considered in all respects

H | PPy Sy § . - PR . N R
iusirative ana not resiictive.



Al t hough flash nenory has been described, it is

envi saged that other types of nenory may be used PCT/SG2006/0001!
including solid state disks, hard disks or mni haRdceived 27 March 20¢
disks. It wll be appreciated by persons skilled in

the art that nunerous variations and/or 30

nodi fi cati ons may be nade to the invention as shown in

the specific enbodinents wthout departing fromthe

scope oréﬁpl rit of the invention as broadly descri bed.

The presdfCléfibodi nents are, therefore, to be

considered In all respects muau auvc and not IC

UWLVC. PCT/ SCiZQrgGé ecei ved 27 March 201 10 WE

CLAIM 1. Afirst™p a"i‘aT éwa%& 4vies B sryeectRsyikhearf gpotronic

connect i B?Y'Cw”teﬁie%cgp@@w onic device, the device

conpr ibsi ng: 5 fist fatd Ghnebat@ c&,%nﬁ GlaQbst Eé?tr of fﬁQ Q%grqaé dﬂ?

host t aqf
connect o 1 or St FRBEGM Ekiliolts oy aniege det dowoe

storage “48 7%, and a f| rmvare to copy a file
al | ocati on t ablrewapd (ot dvey s dicaimstae idha %ed@E@ad polidBl a6
devi ce tQordge R 1Y aorﬁenﬁ)r‘}eof s rf' EI pcﬁ?{ﬁe %pa s?ora atc%wSt et e

devi O second ora
devi gg Y@%@dgdg F'e Bt §oRgiisd '%%Pe‘laWE'Y P@”@ieﬁéqthi)&fﬁftpafﬁﬂbe

data st oqaﬁ‘gj ragedaviee, wher ein the first and second data
connect ors cohgpdiy thei ik 2@ SRIACAL ESABRRS

15 2. Theud8¥isehipccording to claiml, mlryz{vﬁng%"gnon
conmon connector standard is Universal Serial Bus
(USB) or I EEE 1394. 3. The device according to claim
2, er @ n t He deyiqesiceodint & (oM @BAr-@ thd @mﬂaoM&BnecBYﬁﬁidﬁd
mal e comnected santkkBe5saRdsgdat a connector is a USB
Type A female 20 connector. 4. The device according
to clai m 1, wherein the firmvare rearranges the file
al | ocat Pon t HBPBRcPHIES Beltb i wirmintittsedattatoancsbos ayes
devi ce. @58 /Gnaldireraiovandehcaeaad it @nicQorGl alumﬁr peViRHSE N
t he 20emadnyiectes Vol atile or non- vol atile. ﬁe devi ce
according to claiml1, the firmare presents the first
and second ortabl e data storage devices as a single
har dwar & deVi't &Y atcprding ot o rhaceidea/icmeare redBanges the file

a!locatjon table of the second portable data storage device.

PATE The device according to claim 1, wherein the memory is velatile or non-
volatile,
6. The device according to claim 1, the firmware presents the first and second

portable data storage devices as a single hardware device to the electronic device.
30

7. The device according to claim 1, the firmware presents the first and second

portable data storage devices in separate drives when the first and second

portable data storage devices are operalively connected to the electronic device.

a3
wy

8. the device according to claim 1, wherein the firmware presents the first
and second portable data storage devices in a single drive, and the second
portable data storage device is presented in a directory of the drive.

Amended Sheet
IPEA/AU



7. The device according to claim1, the firmware

presents the first and second portable data storage PCT/5G2006/0001:
devices in separate drives when the first and secorReceived 27 March 201
portabl e data storage devices are operatively

connected to the electronic device. 35 8. The device

according to claiml, wherein the firnmvare presents

the first and second portabl e !data storage devices in

a single drive, and the second portable data storage

device is presented in a directory of the drive.

Anended Sheet Thel dREA/ #kdrdRG T &@GO@{eQQ% file aﬁﬁﬁ@h Ya%@s &l

March 20% hcorh . evc ,
wher o n LR Ty LB ol AT BEEP ARt RS el e

second poP?%B?@wﬁﬁﬁ%mgf%?ﬁ&@mﬁévFé%§m%ﬁeﬂﬁéaﬁwmheﬁw@d
read/Wilﬂ@em®ﬁefea%gnowbumﬁ$ms&ﬁmﬁhmmkMﬂ§bm@@u§ﬂ&ﬁﬁﬂad

por t abl e rdatha mshey S4B iBEHHERab SubRGGiyed. 5 wherein
the file allocation tébﬁé of ?hemggco# portable dat a
st or age deV|ce is read fromthe nenory of the first
portabl e %atdméﬂﬁﬁa@emdQVMU®m1i&ma$hmedewmmamaem@§dnmg

to clalnﬁ@gathMﬁiﬁwﬁh@d&bk@m@!&M&%EﬁpgmﬁéQEE%lQ%w&ﬁ%

“firstean q19,§8‘r98'}@ GROIL ﬁ?n% pgr?gliaeﬁa o{[ﬁgggevggv%%ggtfr%; gt

each stored 1 n non-vo

and second portabl e data storage devices,
respectiVEIy1“&ﬁmm$hemdﬁmHcem@cmam&amgmhmmﬁhﬂhwmédwme
wherein Edﬁ@r;s‘ét ﬂtglre%m@;{:{\é' |ﬁ|\ﬂ@q‘l§t éﬁ@é’éo&% Booéréggg{te sﬁggqe dewces that

fragnment econ
st or age %859%%§9i%'P%% ?é‘?%gﬁaﬁlemas a single file by

the éfectronic device. 15 12. The device according to
cl ai' m 1, 1% ur Thedevicoampsriisg 1 Qlaa, Akt QoreHRAR udi®decoder to
process ;ﬂtﬁh@ssra@@l'egbéy Q&HQ)' s s!aecm%? trl% Fo%[g;é%:gli@g %&F\EPBQ [’V%Hp

consi st Wﬁhf
devi ce accordlng to cIa|n11 further conprising a

vi deo decoder to process and replay video files
sel et ed 3f r offhet de@ccgs@iHINLCO RGINSE, |fd?!@erQBdeEl%Ga VB dec Bt

ASF fil ce nd r iEs” s rotn Up_consisti
wner e mﬁggcé'a% B LEERRELIE) P bRy o,

connectlon non mass storage | ass device, the
devi ce being selected fromthe group consisting of

printerg4 scaﬁnﬁm&eak@yﬂp@rﬁﬁm1nh&ﬁmrh9¥§£hpﬁéac£$$&U“
yokes, Qhégleg %nn&mg on 31\/5@5 5 oraoqe Y8 tas %EVE;E dhed c’ewceq)emg selected

ach|S|§ q}deV|ces
& group cons;stlng of printers scanners, keyboards, mice, joysticks, flight

yokes, digital cameras, webcams, scientific data acquisition devices, modems, or
speakers.

T30 18 The device according to claim 1, further comprising a third data connector
for connecting with a third portable data slorage device or non-storage device and

create a hub, wherein the first, second and third data connectors comply with a
“common coennector standard.

35 186. The device according to claim 1, further including a locking means to the
second portable data storage device, wherein the locking means is selected from

the group comprising: a mechanical lock, adhesive tape and adhesive tabs.

Amended Sheet
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30 15. The device according to claim1, further
conprising a third data connector for connecting w t RCT/SG2006/0001
a third portable data storage device or non-storag®eceived 27 March 20
device and create a hub, wherein the first, second
and third data connectors conply with a comon
connector standard. 35 16. The device according to
claim1, further including a | déki ng neans to the
second portable data storage device, wherein the
| ocking neans is selected from the group conpri sing:
a mechani’al Poekied &dhesiding ot ape vangiadhesi ¥Rt abgws o
Anended Sh@edt witl KAk RGTL §%Q[Qtﬁilcgr§9gin . Recei ved 27
March 20 12 dbiatiay TE hgd f.or casca |ngq' at |east two
portabl e data storagergdimadeteoighle dasiagedevifetitia st ort of
el ect ronillte S@elipredevicthe met hod conpri sing: operatively
connect i ng a drbestly pORSAR) Ll orliOLANREULEE f fo o
y

host porgorgg,edaﬁagtg%egév%giron| c device; operative
connecting a second portable data storage device to

the first pofFEBRaealerHionipes «de sereniporisble vderi@iga devics is
file all ewigtiton nteabl ef bé fitth@raecRRGRS Lak 8hdah@ second
st or age penbis Qath §tora§eo@v£éj jstogera%gﬁ&?lﬁ]exmé) ro tﬁeh%stfplfr%a%}e data

por t abl estggt a,.storage devi ce e secon

portabl e ata Stor age device is operatively connected
to the first portable data storage device. 18. The

met ho;:l_ aﬁaﬁor dha gnetiad _C.elc@:vz;ircﬁﬁdg1g,i othiM fﬂqunhigrogq%h .gpg:)eraiively
oper at i Vghdect [ onal, por e data ,
storage tgbge\/i f(’? gg@ Qt\?\;ﬁ%lp gr%ﬁ%td%ag Skoﬁaée g‘fvfgzﬁsc 3’???5'}1‘“3 1% Fiopgios
of each addf'tFEha s Rog#Teeaiatorros Uevica fevitthetoly ceniddgo the
ul ti mat ergnopmpiretistvatablheata sreapriyicef the first portable
data storage device. 19. The nethod according to claim
18, whergin file.of a sSize greater than a storage
capaci t y1 gof gheprl‘éériqog BT%F%H%%D&E@? {?r Wy ddln € & srsotrb REn @
up i nt o X" GIPaEl P2 Reftablexttar stomgpretYics is arvtkns b atedplinaity of
eac h*opdpgitdnzenysteannect edratlal aonsden aga@ey ieee 20.

" The met hod according to claim 19, wherein the

pl urali of -f.r nts stored in the operatively
connect té?% da%% @%g}?aaécém@é\}? CBE By ghydmbamlueig ot gagments
si ngl e SPief & o reRivels Fenpected dite siheari dedces 28 r@dableAs a single
port abl 8e gditeisstoicageesdevi ce for connection with an

el egkroni c device, the

21. A portable data storage device for connection with an electronic device, the
device comprising:

a first data connector for connecting to a host port of the alectronic device;

memory for receiving and storing data from the electronic device via the

30 host port;

a second dafa connector for connecting to a second portable data storage
device thereby to faciiitate communication between the electronic device and the
second portable data storage device via the first data connector; and

firmware to copy a file allocation table of the second porahle data storage

33 device 10 a memory of the first portable data storage device when the second

portable data storage device_is operatively connected to the first portable data
storage device,

Amended Sheet
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device conprising: a first data connector for

connecting to a host port of the electronic device; FPCI/SG2006/00015
menory for receiving and storing data fromthe Received 27 March 200
el ectronic device via the 30 host port; a second data

connector for connecting to a second portable data

"storage device thereby to facilitate comunication

bet ween the el ectronic device and the second portable

data storage C first data connector; and

firmware to cg!%Yé'n tﬁ? WSleanglﬁ%oogdatdat%ﬁwg e o8P (e @ SERBAY

pnri ahl eca'}ﬁ’tecéor§t?rlﬁiﬁ‘rgge 35 device to a nmenory of the

first portable data storage device when the second

port abl e sdat anﬁt&r,@egg eratively connected
to the fi chtaI CG%QM%% lﬁh 9§ "§&0; e SoNPRInPaRpstor
Sheet 5@&%,&151 ﬁﬁ?’%@@@%ﬁ%@ﬁl?E Ré¥ei ved 27 March
200 13 wherein the first and second data connectors

conmply weih a h@@%@ﬂceor@@gﬂg eeHN v?hte@ﬂ %'%uqnware mﬁ{aﬁges Che FaT

device a di rern

connect o%%q% srpgen emo t‘i’ %'ml‘jﬁclr QIFE‘QJIW *@éﬁlSQTageB‘Ei’%aC(yUéB}’ firgty
| EEE 139&0“8%dafarﬁt@a@feWe%ma@ecfmgmawg 4o stolke@inniti@frst and the
wher éP n $eend portabmaatestaimpagass.t he FAT and data in the
menory to aIIowfor a file larger than a storage
capaci ty2 & e first portable data storage device to
be fragn®nt ed 2y U 19 Foip A whrginthe frearented les t@read as
second pbidgifled teteearmicdevage devi ces. 24. The devi ce
according to claim 23, wherein the fragnented files
are read as a single file in the electronic device.
Anended Sheet | PEA/ AU
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