: JKe3eT; T8L"n6DT). A Portable Data Storage Device The invention relates to

a portable data storage device, and in particular, a portable
device for a conputer. Conventional data storage devices gener mlmmm\mm“mm,
[ [ ate, menpry
RAV)

into two categories. The first category is electronic, solid-st

devi ces such as read only nenory (ROM dnd random access menory ( .
These nmenory devices are generally fitted within the conputer. t
i ntended to be renpvabl e or ABom{rJaaaéa&ovfm DeNige may be uslummmmmmmwmm
different conputers, for exanple, to permt the transfer of data fgm.one
conputer to another conmputer. The second type of device is surface based
data storage devices in which data is stored, typically, on the surface of

a disk or taganvéntdMehftedto aldribie HatasétoraurdS\Bye,cam mrsariio@astd ¢ di sks
and CD ROMs. Such data storage devices require a nmechanical drive nmechani sm

to be inst%bhggkeidw%grs}gﬁggt)@'g%@f&gecd;ﬁm}_er to permt the data on the

storage device to e conputer. In addition, such nenory devices
are limted by the surface area of the storage device, and the conbination
of the 3torage device and the drive nechani smfor 20 reading data fromthe

storage device is generally bul ky and/ or | j cate due to the Vi arts
t hat gr er &ﬂﬂVﬁ@HO'g@td(ﬁtﬁ Sigfégﬁ ﬂ%@ﬁmﬁﬁ‘@nﬂaﬁwpéwosﬂi%?%@% gl\ah%g.gstllon

accordance with the present invention, there is provided a portable data 2s
storage devategoryipelesiragicaselid:plate ammetycievieas sutipas repd enly remen er

seri al 2 bus, an interface device coupled to the coupling device, a
menory conyROMgvd eenduid agcessmephatyi(RAMD| Thiesdt adeenorgrdevicesearece; t he
menory control device being coupled between the interface device and the

”Em)lf y de\é g‘e%eFéhyGrﬁ@drwithihhﬁefdoﬁvpslﬁér. dekey Afomdttinfndednd bedemembie of he
coupling

[
vi ce. "An advantage of the invention is that by providing a

Govi oo, Doyl RT it by oy B0Rsod ARl ok PRIGIR L BB L ME i Cer

devi ce, d-state nenory devi ce,
it is possible,t rovide aa portabl e data staorage.,device ich may be
coupled to p&’%ﬁgﬁ&'@n#ﬁ\ﬁfﬁj&?ﬁrf’a‘ o e Fgmpb‘?ﬁo[ﬂcﬁq}m W&%P“t’!\%ruoes not

i ncl ude noving parts or require a nechanical drive mechanismto read the
data fromthe data storage device. Preferably, the non-volatile solid-state

menory device may be a read/wite nenory device, such as a flash nenory
devi ce. The second type of device is surface based data storage devices in which data

is stored, typically, on the surface of a disk or tape. Examples of surface

15 storage devices are magnetic disks and CD ROMs. Such data storage devices
require a mechanical drive mechanism to be installed in or coupled to the
computer to permit the data on the storage device to be read by the computer.
In addition, such memory devices are limited by the surface area of the storage
device, and the combination of the storage device and the drive mechanism for

20 reading data from the storage device is generally bulky and/or delicate due to
the moving parts that are required within the drive mechanism and/or storage

device.

In accordance with the present invention, there is provided a portable data

25 storage device comprising a coupling device for coupling to a computer serial



is Preferably, where the nenory device is a read/wite nmenory device) the
menory control device controls the flow of data to and fromthe nenory
device. Typically, the data storage device further conprises a manually
operated switch 20 novabl e between a fi?‘st position in which witing of
data to the nenory device is enabled, afid a second position in which
witing of data to the nenory device is &rﬁyenqt#%d. 3 Prefer%l?‘J , the
menory corbuslandatartasendgvice spuiied 40 the gOWRINg ¢evigs 2 MANH Y a program
to control the operation of the nenory control device. Preferably, the
menory condevte dadiaeon-sotetie solid-state mamery. deyvics; the anerpony ¢l dEVICEC e

devi ce conprises a universal serial ‘bus (USB) driver to convert data

bet ween a KSRgfRUPRI B&tvaenRhefinterfatce devitet dred theumienmary dieviosetoawmyiol ses a
USB coupling 8ei vce. Alternatively, the interface device conprises a driver

for | EEE 134 Fik gg{gﬁ@,mi me%gmge\g?@%m@c@@plmg deyicevi ce conprises a

Firewire coupling device. An e a data storage device in accordance
with the invention will now be described to the acconpanying draw ngs, in
which: 1s Fi gure 1 is a schematic bl ock diagram of a portable data storage

device; Figure 2 is a f]low diagram,show ng t initi he data
st or age de&“@%ﬁt%%ggwpée'%bﬁsitﬁﬂ ¥P F‘Sﬁ% qné&]zta&}lfa?\%kéélgg)gé%% showi ng
the initial setup of the data storage device b}_/f an end user; and
device comprising a coupling device with an interface device, merhory control
device and a non-volatile solid-state memory device, it is possible to provide a
portable data storage device which may be coupled to a computer having a

10 serial bus port and which does not inciude moving parts or require a mechanical

drive mechanism to read the data from the data storage device.

Preferably, the non-volatile solid-state memory device may be a read/write
memory device, such as a flash memory device.

15
Preferably, where the memory device is a read/write memory device, the

memory control device controls the flow of data to and from the memory device.

Typically, the data storage device further comprises a manually operated switch
20 movable between a first position in which writing of data to the memory device
is enabled, and a second position in which writing of data to the memory device

is prevented.



20 Figure 4 is a flow di agram show ng operation of the data storage device.
Figure 1 shows a data storage device 10 which includes a USB plug 1 which
is coupled to a USB interface device 2. The USB interface device 2 is
coupled to a mcro-controller 3 which ig coupled to a flash nenory 4. The
m cro-controller 4 3 includes a read only nmenory (ROVM 5 which stores a
programto_cantrol the operation of the mc¢ro-controller 3. The erations
per f or med Bgﬁf%'r?@?xmt%m ADY eNteq! dgvicedmaydn areag %E%md@ﬁ@?lt ered
by a user with a correspondi n% assword stored in the flash nenory 4 to
det er i ne smeqmerpr@gf@nugnecomtsod ¢ loperation efdhadeesony eentcd)idayites of the
flash nmenory 4. The programstored in the ROM5 also controls the data fl ow
to and fr oRrgfemmbly,dbé memonycanteoldevive ialasmiateicentrolbet her t he conputer to
whi ch the nmenory device 1 is coupled has installed software prograns which
io correspond to passwords stored in the flash nenory 4. The

m cro-controller 3 can autonmatically retrieve passwords fromthe installed

software 1 9ySBHRATfe MibRabd 3BYRE TS LfvERG ShASNLIRITSH) bfveiap! 1Y

that a user e conmpu I'S aut 0 access an € software.

In addition, th rqgr.am sto in the RCNg al so. per,m.ts the setting of a
password m"%fﬁ@?‘%%ﬁﬂﬁ/bg@ fgrﬁ“épéa?‘MEJOEU%|ai”8m‘?8°b‘85'?%§6}6'88 to the
password contained in software supplied to a user. Typically, the password
may cor r espOMArises aeSB&oURIingdaiySe. of the softwa re. The fiash menory 4 is
typircally divided into a nunber of different sections or zo zones.
Typically, the flash nmenory is divided into two zones and each zone has a
uni que password. If the data storage device 10 is supplied with packaged

sof tware, Rnherrtilenai Pesrade AeNTOE Corphisbs asdriverfolOlBER 4804 t(Birbirehe
password to permt a user to access and use the software. The other zone,

whi ch n d i VE } ; e \ a separate
passwora uh P Bl e e o R e <t or e
in a secure |ocation of the 5 flash nenory in an encrypted form The
encryption, decryption) data flow control and USB protocol are all nmanaged
by the mcro-controller 3. The mcro-controller 3 also includes.a random
nicess menBMEERIN o Agataisteiaos deviceBaIyaIcs: ale e inyerdop oW
functioning of the mcro-controller 3. In addition, a manual switch 7 is
coupl ed begw@@ﬁcmlb@d to thenaeraropanying deawings nincwhicBont rol | er 3. The nanual
swtch 7 is novabl e between a first position in which a user may wite data
to the flash nmenory 4 and a second position in which data is prevented from
being witten to the flash nenory 4. to The device 10 al so includes a USB

socket 18 that ifigipenl 8t séHeRAIY bloek divyrefPol4 pBrthbR datastoidge ddvies; USB

devices to be coupled to the USB via the device 10. For exanple, if a user
wi shes to incre qar - ; ; ice 10
may be connect eg 55%:@ at’jé%}??g%(rgﬁ gr%?/{ @b”{ﬂejrnlﬁél SetSF O Mk BBEPESralRY

device by a software supplier;

Figure 3 is a flow diagram showing the initial setup of the data storage

device by an end user; and

20 Figure 4 is a flow diagram showing operation of the data storage device.

Figure 1 shows a data storage device 10 which includes a USB plug 1 which is
coupled to a USB interface device 2. The USB interface device 2 is coupled to

a micro-controller 3 which is coupled to a flash memory 4. The micro-controller



Figure 2 is a flow di agram showi ng the set up procedure for the device 10
for a software supplier when the software supplier intends to supply the
device as an authentication device for the software. Firstly, the plug 1 of
the device 10 is plugged into 20 to a USB socket on a conputer. After the
device 10 has been 20 plugged into the BSB socket on the conputer) a
comuni cation is established 21 between_the conputer and the devi 10. The
sof tware s@pptlides hasagcailnaeanorydROM} mhigh siered ARIBSEM P Fﬂ'étr‘&'gﬁﬁut er
which is run by the operator. Fromthe pre-installed software, the operator
sel ect s pappepitidnssfithemicrstantraltsr@ 22, in response to which the
pre-installed software requests the zs operator to enter a password or
serial number corresponding to the software 6 with which the device 10 is
to be supplied. The password or serial nunber is then encrypted 26 and

stored 27 | &E&%ﬁi&%gé‘ﬁﬂé{? By i BHiER-oritfoldr Bligtudb aanasarmigow ng ¢ he

initial set'- a passwor zone 2 of s th | ash nmenory 4 by an end
user. The device 10 i,s typicall | | RVE=14 fh {Hexaghs

| oaded By tpﬁéswg(ﬂ% %WFBG‘{EX ac%ﬁ%ﬁﬂfgﬁ?ﬁgﬁw%&]ggtp 8 \égWSFQ‘P tgl&)g@%ew ce. To
set-up the password for zgne 2 the user plugs,in 20 the device i a
USB port ommemencsdipdetarming M@ﬁ@ﬁfﬁﬂ@é{sﬁgﬁ %ﬁhpgs%cgfodﬁ??egﬁ?ethgggﬂ'\?%ﬂéfﬁtof he
computer and the device 10. The user then runs_the driver jo sgft\gre and
the driver tsoflasamenatyet.s Thepaogram starad imtheaROM 5salso Ganirelsdno 513 zone
2. The user then enters 28 a password that they wish to use to prevent
unaut hor i s eRwARESSS frbm enftash wiemdrg 4f dres bammalsordetact Whethga thaweempeiarer ed
is then encrypted 29 and stored 30 in the flash nmenory 4. is After an end

user has pgpigifBthd RRrhdtyiddicd 155 ¥ONSled Plas istal &t edfiwaralprgramedvizbiov e
and shown in K gure 3, n a user plugs in 20 the device 10 to a USB port

on a conputer) t i i RIS i 1 rdleotitiollet Be

devi ce 0 ﬁ?&gqslpggfi@m%%@é@sg é@rﬁFﬁétfg%ngpgon s?afﬁié ﬂbag stored in the
flash nenory 4 (see Figure 4). If the stat f | & nmes Lee 10
outputs 34 Gaj awfomgtca Yé&f”f’gﬁe PARESYS f%m.tiﬁ%llde&%lil%fggf&%rte?%ﬁ%ﬁa r%t he
instructs the conputer to issue a request 35 to,tgﬁ user to Bel ect t.he zone
they wi sh twitepaeswords stheedsindhadlashdgemery fa verify dhalc Hegr OfJBE GRBIPUSY put
an "OK" flag to the conputer, and goes straight to step 35. In response to
the requestis3utfieisetoneaceise @ridoun thhsofteare s i additorsthe preeram sired iy
zone 2. 2s 7 1f zone 1 is selected, the device 10 assunes that the user

wi shes 10 i{h3tROM 5@1éd»géﬁnws1tﬁd19etnngnﬂaqrasmbodnn thesflashentemory iy & | ash
menory 4 and requests 37 the appropriate password for confirmation that the

user is,a t%ﬁr@%d&ﬁﬁ%?? t@%ﬁe%gtghdsﬁf theayswbh® cBhtiited ndafabdrersippliedei ves

u
t he pas%mnr ere r, retrieves the zone 1 password stored in

the flash nory 4)_.decrypt r ' ithe t he
passuor d entter dgeby TyRE-HE e paSaRBRE MY AR BRAAIIHE SERA imber ot h
authorised to install the software. If the passwords do not match, the

devi ce 10 pPOfYYBEE.t he conmputer to request 37 the user to enter the password
again. io If the password entered by the user matches the password stored
in the flash menory 4, the micro-controller 3 starts 39 the software
installation fromthe flash nenory 4 to the conputer. In order to install
sof tware, t lfpedrisAuhemorerds tyfficallyrdisidedrintosa oumben of differss JestigRs Ao t he

m cro-controller 3 for is data, the mcro-controller 3 retrieves the

requested d I §Ubichfy fthashsharBmorfisadididednnis Wb 2dresiandech zhsedr i ver
2. The ggl vgpﬁgécgg‘eert% 42 the datantAo PC format and outputs the data to

t he conputer_thro t p b€ HavieeNT il dupblied Witnpadiegled 43
whet her the h§‘3fat \@ag%%?gﬁ?%t ?fgﬁeijdsat%(g)ﬁ%?%%e. I ? t he (;%Er ation is not
complete, t ggft\%%?é,%Ie%rc])ftzveatrgrsré?iaF r?ur?ﬁgpcg' be'det if'Gne zone to be the password

to permit a user to access and use the software. The other zone, which can be

used typically for storing a user's data, may have a separate password which is

25 set by the user. Typically, the passwords are stored in a secure location of the



20 installation of the software is conplete, the status flag stored in the
flash nmenory 4 is changed to "Y' and the device 10 may then be renobved 45
fromthe USB socket on the conputer. If a user selects zone 2, the

m cro-controller 3 sends a command to the 2s conputer to request 46 the
user to enter the password for zone 2. Wen t he 8 user enters the
password, the conputer sends the passwrd to the 'cro,contro”ier 3. The

m cr o- contflagh mempry én an&ncEyRtad form.s \He EnesPtiogn desryptigh, %@ fIWish menory
4, decrypts 47 the password and conpares it with the password entered by
the user. ¢dntrdi@ndddSRmratancl areedll hanagedyetheisicrercontreter, 3.t he s operati on
returns to step 46 and the conputer requests 46 the user for the password
again. If the password entered by the user is correct, the user has access
to zone 2 of the flash nmenory 4 to read data fromthe flash nmenory 4 and to

write datarhg rﬁi@r&-&??tf‘c%l%z@ AeBHdudes HONEYGH acdabs niaoR/ RANS BWihiER & t O

the flash nenory 4 manual swtch 7 is in the position to permt data

Lo the 11 a8 IORBArrY Sior58pBriE Ty Byl ALl of R0 Fhtblo B Lt or i

read or "wri the conputer in
USB format to.the m cro, cont ler 3 ln. res se tp the r r ite
comand t h@d&f'E?oa M%PWBPF‘? |§Sco(gp{qgepetyv&eﬁﬁﬁgglgsﬁéng@pﬁ ?(rjac;ﬁ tp\én(’a f1 ash
menmory 4 and sends it to _the driver 2 for conversion 50 tﬁ PC formgt and
then to bemicropantiofet Re Thsnmanual switehe€ds Moyabla betivesn 3 At oSN 100 write
it to the flash menory 4. The micro-controller 3 then determ nes 51 whet her
the read owhiuh 4 eseperaytwiite data2o thaflasketmemaerdy 4 Bad @percandapositiomint
conplete it returns to step 48. If the operation is conplete the operation
t er m nat eswhoh data is prevented from being written to the flash memory 4.
10
The device 10 also includes a USB socket 8 that is coupled directly to the USB
plug 1 and permits other USB devices to be coupled to the USB via the device
10. For example, if a user wishes to increase memory space, a USB plug 1 of a
second memory device 10 may be connected to the USB socket 8.
15
Figure 2 is a flow diagram showing the set up procedure for the device 10 for a
software supplier when the software supplier intends to supply the device as an
authentication device for the software. Firstly, the plug 1 of the device 10 is
plugged into 20 to a USB socket on a computer. After the device 10 has been
20 plugged into the USB socket on the computer, a communication is established
21 between the compufer and the device 10. The software supplier has pre-
installed installation software on the computer which is run by the operator.
From the pre-installed software, the operator selects password set up

installation 22, in response to which the pre-installed software requests the

25  operator to enter a password or serial number corresponding to the software



The device 10 described above is for coupling to a universal

seri al bus

(USB). However, the plug 1, the interface device 2 and socket 8 could be
for use with 2s any appropriate conputer serial bus. For exanple, the
device 10 could be nodi fied for use with | EEE 1394 (Firewire) protocol
substituting the USB plug 1, USB interflce device 2 and socket 8 with a
Firewire protocol conpatible pl ug, I nterface device and socket

e §

respect i vevigh wiicheiipeaevigr 181s th

spplied. 15heipassVarEHOLSRNAl NUNBelds | ¢

provides a portable data storage device for a conputer which does not
require a thenlacrgred @parat sivredadimthadiash mgresyidce. I n addition, the
device 10 has no noving parts. This enables to data storage device 10 to be

nore conpact than conventional portable data storage devices.

10 CLAI M5

by

1. A portable data storage device conprising a coupling device for coupling

to a CO”PL#ni@[:réﬁrié Q'floW?i’ag?é}nisWoWhgg’ﬂ'ﬁa Rl S6t-GP 6P ashdsWdrd forc2ond 2 g

devi ce, a nory . contro evice an

a non-vol atile solid-state nenory

device, a and”a | e
devi ce %ﬁ&%j@%ﬁ@@%ﬁ&" B fBr SO eGP AGIS DR IERE b BRed AR oy
he. non- Vol eare dnatadeades pi et Sean G ¢ GO RRisrcp b Befuhaly ™

devi ce.

the device. To set-up the password for zone 2 the user plugs in 20 the device

10 into a USB port on the computer and communication 21 is established

between the computer and the device 10. The user then runs the driver

10 software and the driver software enters a password installation set-up mode 23

15

20

25

for zone 2. The user then enters 28 a password that they wish to use to prevent
unauthorised access to zone 2 of the flash memory 4. The password entered is

then encrypted 29 and stored 30 in the flash memory 4.

After an end user has performed the initial password set up procedure
described above and shown in Figure 3, when a user plugs in 20 the device 10
to a USB port on a computer, the computer will establish a communication 21
with the device 10 and firstly, checks 33 an installation status flag stored in the
flash memory 4 (see Figure 4). If the status flag is “Y”, the device 10 outputs 34
an “OK" flag to the computer. The micro-controller 3 the instructs the computer
to issue a request 35 to the user to select the zone they wish to enter. [f the
status flag is “N”, the device does not output an “OK” flag to the computer, and
goes straight to step 35. In response to the request 35 for zone selection, the

user selects 36 either zone 1 or zone 2.



3. A device according to claim2, wherein the read/wite nenory device is a
flash nenory device. is 4. A device according to claim2 or claims3,
wherein the nmenory control device controls the flow of data to and fromthe
menory device. 5. A device according to,any of claims 2 to 4, further
conprising a manually operated swtch movabl e between a first position in
which witing of data to the 2o nmenpry device iﬁ enabl e and a _second
posi ti on i i 28hechisvaelestad, be driee 10 aﬁﬁ%mﬁér%"f“yt AL ELH PR ed. 6. A
device according to any of the preceding clains, wherein the nenory control
devi ce conpoftwase an the compatarnwhickis stpsed irethee flaghqaemasy 4canst Eﬁ%’&sglso any of
the preceding clainms, wherein the coupling device conprises a universal
seri al bus3gaHgkbpELPRIE Pasendrd fur confiendtiarethat the usenisauterised 10SB dri ver .
8. A device according to any of the preceding clains, wherein the coupling

devi ce COMpisiaP e Sbihware. HMidrotmtiofir Bretsless tiropasswrddentese and t he

I nterface device 1s Irewre protocol driver.

AT Ay.5 As¥hé6‘ 'usAe ,(l)'/%tﬁ@és MNe ARy Apa(ssﬁ)o?d Gtdted WiHERash rhemory 4, decrypts

the zone 1 password and compares it with the password entered by the user to
authenticate 38 whether the user is authorised to install the software. |f the
passwords do not match, the device 10 prompts the computer to request 37 the
user to entér the password again.

10
If the password entered by the user matches the password stored in the flash
memory 4, the micro-controller 3 starts 39 the software installation from the
flash memory 4 to the computer. In order to install software, the computer
sends 40 a read/write command in USB format to the micro-controller 3 for

15 data, the micro-controller 3 retrieves the requested data from the flash memory
4 and sends 41 the data to the driver 2. The driver 2 converts 42 the data to PC
format and outputs the data to the cbmputer through the USB plug 1. The
micro-controller 3 then checks 43 whether the software installation is complete.
If the operation is not complete, the operation returns to step 40. If the

20 installation of the software is complete, the status flag stored in the flash
memory 4 is changed to “Y” and the device 10 may then be removed 45 from

the USB socket on the computer.

If a user selects zone 2, the micro-controller 3 sends a command to the

25 computer to request 46 the user to enter the password for zone 2. When the
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the flash memory 4 to read data from the flash memory 4 and to write data to
10 the flash memory 4. However, data can only be written to the flash memory 4 if
the manual switch 7 is in the position to permit data to be written to the flash
memory 4. In order to read or write data from or to the flash memory 4 a read
or write command is sent 48 by the computer in USB format to the micro-
controller 3. In response to the read or write command the micro-controller 3
15  either retrieves 49 data from the flash memory 4 and sends it to the driver 2 for

conversion 50 to PC format and then to be output to the computer or receives

data from the driver to write it to the flash memory 4.

The micro-controller 3 then determines 51 whether the read or write operation is
20 complete. If the operation is not complete it returns to step 48. If the operation

is complete the operation terminates 52.

The device 10 described above is for coupling to a universal serial bus (USB).
However, the plug 1, the interface device 2 and socket 8 could be for use with

25  any appropriate computer serial bus. For example, the device 10 could be
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1, USB interface device 2 and socket 8 with a Firewire protocol compatible plug,

interface device and socket respectively.

5 An advahtage of the device 10 described above is that it provides a portable
data storage device for a computer which does not require a mechanical
operated reading/writing device. In addition, the device 10 has no moving parts.
This enables to data storage device 10 to be more compact than conventional

portable data storage devices.
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to a computer serial bus, an interface device coupled to the coupling device, a

memory control device and a non-volatile solid-state memory device; the

5 memory control device being coupled between the interface device and the
memory device to control the flow of data from the memory device to the

coupling device.

2. A device according to claim 1, wherein the non-volatile solid-state

10 memory device is a read/write memory device.

3. A device according to claim 2, wherein the read/write memory device is a

flash memory device.

15 4. A device according to claim 2 or claim 3, wherein the memory control

device controls the flow of data to and from the memory device.

5. A device according to any of claims 2 to 4, further comprising a manually
operated switch movabie between a first position in which writing of data to the
20 memory device is enabled, and a second position in which writing of data to the

memory device is prevented.

6. A device according to any of the preceding claims, wherein the memory
control device comprises a micro-controller.

25



10( 10(310% & ()-3 10% & ()-3s!10% & ()-3f &L0% & () -

910% & () - Z5] 5d556H66dEYNCY Y+! fLM 109%& ()- 33 " 109%& ()- 109%& () -
39110%&' ()- 109%& ()-109%& ()-66647d777dEYNCY Y+! Y 109%& ()-Yss! 10%& () -
., 109%&' ()- F 10%&' ()-F10%& ()- FyMLO%&' () - 378P888A9] 9dEYNCY Y+! 110%& () -

3/ 1I#1OO/GSLCy£ g() ! 10%g O)- ?;H F10%&' ()- | 1o ()-@!10%& ()- ]99999999&: bCY
+ % & 10 10 10y: 109%& 0%&: 6! 109%& ()-. & p:::
T: dbCY Y+!7. 109 /% aew:e assomingte ﬁnzy@im @!ﬂ%ﬂd*m_g‘qm y/fcejremt ecl @ﬁ!(ﬂO ’

10%{& () Nor mal " " Heading 13]c" "Heading 23]c" "Heading 33]c" Headl ng
43] ¢ " Heatiivitp 6@fptisésaarivaysalarial be galiplingdgdce andatbenrgteasf@pe " Headi ng
93] c" A "Default Paragraph. Font XR#):0Y26T8<>@DFHILNPNWE2p: T; ) *+, - U

e~[3% Y, - | R4 E6ahBRsds a/\ISBHHer.89: ; <=>?@\BCDEFG5Ti mes New

RomanAri al Couri er w'h Root EntryWr dDocunent

I"H#SYR () *+,-./0123456789: ; <=>?@\BCDEFCGHI

5 8. A device according to any of the preceding claims, wherein the coupling
device comprises an IEEE 1394 (Firewire) protocol coupling device and the

interface device is a Firewire protocol driver.



