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The invention relates to a portable data storage device, and in particular, a

portable data storage device for a computer.

Conventional data storage devices generally fall into two categories. The first

category is electronic, solid-state memory devices such as read only memory

(ROM) and random access memory (RAM). These memory devices are

generally fitted within the computer. They are not intended to be removable or
10 portable so that they may be used on different computers, for example, to

permit the transfer of data from one computer to another computer.

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




A Portable Data Storage Device The invention relates to a portable data
storage device, and in particular, a portable data storage device for a
‘conmputer. 5 Conventional data storage devices generally fall into two
categories. The first category is electponic, solid-state nenory devices
such as read only menory (ROVM) and random access nenory (RAM. These nenory

devi ces are eNahMtbifadd ddvisk ¥duplidtolthe c6QIRY (dRVice TAMENTI§ cBAfroll Nt ended to
be renovable or io portable so that they may be used on different

conputers, fauvicxaHEPa RonvelaBR! 5lil-stl nidnfdty Welice! thd Membry UBhBtadkvREPUL er to

anot her conputer. The second type of device is surface based data storage

devices in VHigdcoldidd betweeRteeintdride (Rlick an@hd fife fd@(?iﬁe?éﬁﬁwt!‘ngk or
tape. Exanpl es of surface 15 storage devices are magnetic di sks and CD
ROMs. Such dgk#ostdtoaEEs ' b i j ve nmechanismto be
installed in or 0coupl ed r%‘{?%gﬁ& th\gree?oom%gragpft'@eeﬂédéata on the storage
devi ce t o be read by the conputer. In addition, such nenory devices are
limted by the surface area of the storage device, and the conbination of

t he storage ] dri j for 2 di fromthe

st orage de\,i%’i@@%@%@ﬁﬁ%ﬁﬁ%@ﬁ%ﬂﬁg@??‘ga pgorgjq‘i)ie F%Qt %E'ﬁ%vi ng parts
that are requlfed w thi he drive nechanis. d/ qr storage device. In
accordance %%C%t%gﬁé{[}‘g&e%ﬁﬁ'ﬂ@gﬁt%yﬁﬁ,W' r?é‘r'réﬂe?@"%gS\V)FﬁéHe ogogqnérgfe dat a
25st orage deyice conprising.a caupling device for. coupl. to a conputer
serial 2 bu€V%EN 8???;(8%“%6%??@?‘:%% MQfY F§ViERt '86’1?5?'#’[%0@&/‘{"3%? a nemory
control device d non-volatile solid-state ry device; .the nenory
control devi%%taggq qéaégqf gedevies W@E’ﬁ Pbe ﬁ?@lﬁ{orga é@VPEt@rgﬂﬂng Ae menory
device to cont,rel t he flé)w of (fata fromthe nenory device to the coupling
devi ce. & ASAG/R1R BYbagd Which dogs 19t Insivdedneving Pts drreqHiBe Agneshapicahbl e
data storage, device conprising a coupling device with an interface device,
menory cont r@lvedﬁ%r@@'sﬂm@ r&aﬁglwa dafadtam thednta gtosaga devigdory device, it is
possible to provide a portable data storage device which may be coupled to
a conputer having a io serial bus port and which does not include noving
parts or require a mechanical drive nmechanismto read the data fromthe
dat a st or ageP@tarakly. themenaiolatile/solididata dnerpenystevice rsay belagead/writtenory devi ce
may be a read/wite nenory device, such as a flash nenory device. 15
Preferably, WMABPE davicersHeh gs adiaple emory dewige/ wri t e menory 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 sw tch
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 novabl e between a first position in which witing of data to the nmenory
device is enabled, and a second position in which witing of data to the
menory device is prevented. 3 Preferably, the nenory control device nmay
include a read only nenory which stores;a programto control the operation
of the menory control device. Preferably, the nmenory control device is a

m cro- Con”oﬁdggrat()ﬁ-rt}‘@'n?@rhb OH?SI dé(‘y‘act%;r’;@gﬁ\c%lé'a%a@%ﬁ&héﬁ%rﬁvﬁ@hVerSa'

serial bus ( Iver to convert t ween rmat ‘an

formt, and dbRs SuiBLIARISENERRURIRR b B bl ddopyce

Al'ternati vel Y, ter ace eV| C rrses a ver

(Firewire) t 'ﬁé]ﬂ e ses aFlrevmre

coupl i ng devl?r%éé?é@ﬁ (r)b?’nﬁ8%l:’|[\ﬁaéé§ g?‘\e{llbfeb "¢ vﬁ:‘éH in accordance with the
invention will now be descrl bed to the acconpanyi ng draw ngs, in which:
15Figure 1 is a schematic bl ock diagram of a portabl e data storage devi ce;

devi ce by a Loy fﬂ‘?i‘ﬁsﬁﬁe PN ol aes A Rre S ot s B SRR e °
L o b agrSeven dafa %%sﬁ%ﬁf%ﬂ?%?n%aga?%%m?éaﬁ L pdngdRY6Re 1 shows

a data storage deV| celégg whi Ch ncludes a USB plug 1 which is coupled to a
USB i nt er f ac®EFEEE T:HHp'l!}Q &¥f€erface device 2 is coupled to a
m cro-controller 3 which is coupled to a flash nenory 4. The
mcro-controller 4 3 includes a read only nmenmory (ROM 5 V\/nich stores a
programto control the operation of the mcro-contraoller The operations
performed byieiRatess e lpiariage devics comprisRaca QBYﬁfaf?" |56 E51 ?%’s(f\WGWH@) ent er ed
by a user with a correspondi ng password stored in the flash nenory 4 to
det or m né whRPIREPl, AR thieRURIIBy ABYIRG FPRESASR Rirewiss COURING GRVERL s of t he
flash nmenory 4. The programstored in the ROM5 also controls the data fl ow
to and fromthe flash memory 4 and can al so detect whether the conputer to
whi ch the nmenory device 1 is coupled has installed software prograns which
10 corr esponin exameleDierdaéa stosrgsddevicetin@ceordsncawitiv the inverttioa will now
m cro-controller 3 can automatically retrieve passwords fromthe installed
sof t war e t o kdgreriedta thewsompanyng tiavdngs, in whiehf | ash menory to verify
that a user of the conputer is authorised to access and run the software.
In addition, the programstored in the ROM5 also permts the setting of a
password in the flash nenory by a 15 software supplier to correspond to the
passwor diont ai nddgure 1sshatsehermaticiplock didgtam af apertablédatastbtage ddvicepasswor d
may correspond to the serial nunber of the software.

Figure 2 is a flow diagram showing the initial setup of the data storage

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-controlier



The flash menory 4 is typically divided into a nunber of different sections
or 20 zones. Typically, the flash nenory is divided into two zones and each
:zone has a uni que password. If the data storage device 10 is supplied with
packaged software, the software serial nunber can be set in one zone to be
the password to permit a user to access and use the software. The ot her

zone, whi ch ZTmgludes asedd bilyiméhbly (ROM)SS ahichGtétes aqirograftifoccontrBthBave a
separate password which is 25set by the user. Typically, the passwords are

stored in a §Reatich ofaREHiGB-cdhtrbig 3.5 flash nenory in an encrypted form
The encryption, decryption, data flow control and USB protocol are all

managed by the mcro-controller 3. The mcro-controller 3 also includes a
random access nmenory (RAM 6 which is 5a tenporary storage area to permt

functioni ng fle bfkafidrs’ SurfoPkl Bl lthd m?bro-'cen%‘@r%iiR&ud@c&fnP%gsSWi tch 7 is
I y ol Ter

coupl ed between the flash nmenory 4 and the mcro-contr The manual

sui teh 7§ SRUARIR HR6UATY Puldriiih OGHABRGHE B ElraRdre8Tn ALk L & data

to the flash nenory second positi ata 1I's prevented from

being writteReh@nf Mo ?éet‘gﬁﬂin@‘awrﬂé&ﬁer‘%he gx%er-{%ggﬂgff%%uetf]%ﬁgé?f?\ei ik f a USB

socket 8 that 1s ‘coup Irectly to permts ot her USB

devi ces to btﬂe?lggrph?e%cgr? f}t g%gggyggéh@gggliﬂgl)%ﬁ@g\ﬁg'aléo on?é?sn{me%atai f a user

W shes to increase neno a second nmenory device 10
may be conn SB_socket ELQur.e i flaw di agram show ng
the set up gtfoé"g%aéﬂ%eﬁ'&ﬁ}% ﬁ@%@éﬁwg@g i@%?&gn 3%80"@?%%3‘@%&% 15 &2MEHER t he
software supplier intends to supply th evi.c S, an_aut hentication device
for the soft@d\‘@?h (BEMQrY chgfﬁgcofp%dq'laﬁén%@%dc@?%r? RroAr YRt o 20
to a USB_socket on conputer. After . th evice 1 S _been 2 | ygged into
he- USB DckaTTesRoRRts mmaras sioteddh e faBat DR 265 v penatioler et ween

t he computer_and  the device 10. The soft e supplier has pre- installed
instal |l ati oncaé'b?l’ctw@?%cajﬁ r?tHEV%Bﬂii‘ﬁ"éas {Kﬂ'?wihe f'@kjeﬁ'ﬁﬂ SBE’W?F?etocPﬁg}péf%r. From
the pre-installed sofé%ware, the erator sel ects password set up

i nst al | at i onVi¥bPasswordssigrrddinite ipshomemep torveriintbaba user afdhe gamauteequest s
the 25 operator to enter a password or serial number corresponding to the

software 6 in@HiofRed ko agresyapd c¢n the sofware. pla asigiiioni e pragranpsiesfidnd or

serial nunmber is then encry_Pt ed 26 and stored 27 in the flash nenory 4.
the ROM 5 also permits the setting of a password in the flash memory by a

15 software supplier to correspond to the password contained in software supplied

to a user. Typically, the password may correspond to the serial number of the

software.

The flash memory 4 is typically divided into a number of different sections or

20 zones. Typically, the flash memory is divided into two zones and each zone
has a unique password. If the data storage device 10 is supplied with packaged
software, the software serial number can be set in one 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



Figure 3 is a flow diagramshowing the initial set-up of a password for
zone 2 of 5the flash nenory 4 by an end user. The device 10 is typically
supplied with driver software that is |oaded by the user onto the conputer
prior to set-up of the device. To set-upg the password for zone 2 the user
plugs in 20 the device 10 into a USB port on the conputer and comuni cation

21 15 establfshafieRBRIREA drizfy RIS e ¥hchBfiof chBuLA: gatlfiolySer then

runs the driver 10 software a tware ‘enters a password
installati Onccﬁ%Té'rPd U@@f})rafﬁ bPAreZf P s 28 a password
that they wish to use t prgvenrte uﬁ%@g;&i}h éﬁégﬁ%rérsb?ﬂ%rgﬁgzr%e 2 of the flash
menory 4. The password entered is then encrypted 29 and stored 30 in the
flash nenory 4. 15 After an end user has performed the initial password set

q . . . wh ' .
the devi co 1B BraCTRRERT S B A RIRE R raon Bt Bs et O AN e BT en &
[ [ j ' 10.and fi I hecks 3 [ Il ati
status. ?f‘%‘g"%feﬁ%oé"a%v%féﬁée%?%i ee%m&?@n%ob@égfﬁ?egrﬁwig-ﬁ?ntrﬂe‘f‘?h!ﬁ‘iE 2}1 us ilag
is "Y', i 10 4 20 " K" T
Irnfscr o- cotnt lreo?qe%tl}oﬁgatrﬂ%noquaﬁlgfvftﬁk‘?ésh?%?e@ PED Eﬁae%'ﬁtsgéﬁ%fﬁa%?‘glg@@r‘r’ 35 te 0 tEe
t t t i to. . t t at N "N, t
dovi ce. does TSTOBRRIET dn IPBEET ALY { RaneYat PEMEeR AMTSHRASRANR ghi 10
step 35. In response to the re uestt ﬁS for zon& sgl ection, the user selects
36 6i ther 2oNACh Sfees Biay Wite 05t 16 e ieshmegiosks aBY PR PRBIIPRE 10 assures

that the user w shes to inst J{I of tware on the conputer which is stored in
the flash neWB'%dﬁtadﬁ(ﬂ’r?V@@EFég QM PRINIWERIP Ihe flashemeaesidbr d f or
confirmation that the user is authorised to install the software. The

m cro-cofroller 3 receives the password entered by 5 the user, retrieves
the zone 1 password stored in the flash nenory 4, decrypts the zone 1
passwor d andlApacei0 pisounglidasUsBsosisetd @ﬁ¥§rﬁ‘@§pl§§’ neetiyutocthe LUISB

aut henticate 38 whether the user is authorised to install the software. If
t he passwor delugid angtpenmite Rther hSEideNicas to bemounieddo theeUSBiautherdeviser equest

37 the user to enter the password again. 10 If the password entered by the
user nat ches1@ heornexaswde, df ausarodshes toliecreasesimemonpspace, atUsB plug 1 of a
mcro-controller 3 starts 39 the software installation fromthe flash
menory 4 to $deendompoerydevice 16rmday be conmected fo theltSksacket Be conput er sends
40 a read/wite command in USB format to the mcro-controller 3 for 15data,
the mcrescontroller 3 retrieves the requested data fromthe flash nenory 4
and sends 41 the data to the driver 2. The driver 2 converts 42 the data to
PC f or mat anfigoret Distasflavindiagedra showinhehe setpupt mrocédure figrithe devicsBOgdrey 1. The
m cro-controller 3 then checks 43 whether the software installation is
conpl ete. | fsdftnarepepplier aheh sharsdftwaralpdlr intéedsopaupplyahe devioe 8s aho st ep
40. If the 20installation of the software is conplete, the status flag

stored in thauthértizatioregeviye foritite sdftweged Firstly, Yie sing 1tdiehglgavies1d@ may then
be renoved 45 fromthe USB socket on the conputer. If a user selects zone

2, the m croplagged iatd 20 tola BSBISocRelCsHEBOMPLRT.t Afterthe GRNREIB hdsheefduUESt 46
the user to enter the password for zone 2. \Wen the

20 plugged into the USB socket on the computer, a communication is established

21 between the computer 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



8 user enters the password, the conputer sends the password to the

m cro-controller 3. The mcro-controller 3 retrieves the password for zone
2 fromthe flash nmenory 4, decrypts 47 the password and conpares it with

t he password entered by the user. If thg password entered by the user is
incorrect, the 5 operation returns to step 46 and the conputer requests 46

the user forykh@hRAIRMAEHCEBIi0 Bésd@ﬂe@aﬁeﬂfaﬁ%mw@Qnémuh#b%rlsser IS

correct, the user has access to zone sh nenory 4 to read data

fromthe fl amgn@ﬁg@médd% gﬂrwimtﬁﬁﬂ ash%%ﬁe flash nenory 4.

However, data can e witten to t mory 4 if the nmanual
switch 7 is in the position to permt data to be witten to the fl ash
menory 4. In order to read or wite data fromor to the flash nenory 4 a

read or writ i Gl%r@@nﬁjﬂév? dﬁagpém éﬁ?\pmtgttngmqt%@%’t}t% WchfI apgéégglofrﬁ) 'fcgaztbné(i éfhe

m cr o-contr ol onse

i cr 0-Cont 1 ol Sfef ki i UK af 814 LT ARURLAGL QBT (AR diRTOrY 4 and

sends it r conversi on t'hen to be

output to th th e t to the
Fl'abh menor y oo Sohlle it} Eo%?sﬁ%?/aﬁ?é?erﬁ% Bobbi Rt eher the
read or wit eratl n_is peratjon.i ot lete it
eturns to stegerss | FosrEn e R I o torlad B}eeUSPHBIUSBé’F 20 1505 nat es
52. The devi above is |ve serial bus
(USB) . it U8 Rt 50 e e el Brandio B iniamre b8! AsehEhES v T Eer 1904
Firewire) 25proto oI by subst|tut t SB p 1, USB interface device
(2 and soc?<etb egn %p'-ﬁprr%'ﬂd{h@‘]ﬁr"%f” ol-'Lg@df?ﬁé%heé‘lré’”ﬁlt% driveRt er f ace

devi ce and socket ectl vely, An advantage of the device 10 descri bed
above is!¢ ha?°ff"‘far‘5t38§ 'b%gr"?r}%ft‘f’ér@leé‘t@'s@a? swpHt ipgialigian s&t-urdrode € nmput er
whi ch does not requite a nechanical operated reading/witing device. In
addition, t hf@ra%n\ﬁ ¢ The UsaKtNEB enisls AY apasswordithatthey wishte uss tagfevest or age
device 10 to be nore conpact than conventional portable data storage

devi ces. 10unguthquised ascessytoone 2nithe Basyagmoned:i tee wasword gntased i rect | y

pl ugged into a USB
then encrypted 29 and stored 30 in the flash memory 4.

15 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

20 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. If 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.

25



socket of a conputer and which is operative to function as an alternative
- to a magnetic disk or CO-ROM and which is capable of storing software for
.binstallation to the conputer or of receiving and storing user's data
‘present in the conputer and which conpri;ses a USB plug for coupling
directly to a USB socket on a conputer, an interface device coupled to the

USB plug, a mmﬁé?wééteé, tﬂ@\ﬂbﬁ@e %O%séurﬂ@é‘tq‘égk Udef widHesdo Hsdif menmory

devi ce; the nenory contro evi ce being coup bet ween the |nterfﬁce
devi d i 10 e nmenory
dovi co ot ne WL Sind &bk Rk i kerh thefacr Aenfil #1308 red il ng (0
i h } Nt I i or om
Stor age devi %’ﬁe@f?%%i%?%%@@@@@ﬁ@ﬂ%%It@#ﬁhgﬁ‘%ﬂg%Bﬁaﬂ%%gtonpn- vol atile
i d- . i i . it or evice. 3. evi ce
2ccordi ng. t o EPLIe SFGE: Ihs R Rolbor ee”%g"’lxs 2 "c?év’f’f‘:‘i?fi‘ Whiasn
i . devi di t i r clai , erein e
remory cont ro YaeG fties e aple Hi ol uetade e saﬁaemfwﬁq%gwﬁ%m |
device. 5. ﬁ % Vi according to any. of. hains 2 1o 4 r& el SQIpri sing
t SSWO 0 ith S t u
1y 08 2Rl RS s eondhalRy it G baS g Rateed PY st uni ch
3[???g3 o? data t.o ﬁ? o Cr devi ce i revEQteP. Ei%%wdebig% accordi ng
to any of th@tﬁ?gﬁafﬁ%wggﬁﬁﬁg‘fe %?élsé?“ﬁh&ﬁéd Hﬁda)“ tBe SAttware- de/PEe
i i - | | . deyi [ t ny of the
o eced g, | BHSRESTGR AR RAMAHE 1B UBHPRqOARIMES 105 RATRUES SIAMPRCIORE ser al
bus coupling device and the interface device conprises a USB driver. 10 8.
A devi ce acciedingntebtheRasswordhagaiR.ecedi ng cl ai ns, wherein the USB plug and
USB socket are replaced by an I EEE 1394 (Firewire) protocol plug and a

Firew relbrotocol conpatible socket respectively, and the interface device

is a Firewire protocol driver. _
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 computer 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



ABSTRACT A Portable Data Storage Device A portable data storage device

* (10) includes a universal serial bus (USB) coupling device (1) and an
;interface device (2) is coupled to the USB coupling device (1). The

portabl e data storage device (10) also igncludes a nenory control device (3)

and a non-vol atile solid-state nenory device (4). The nenory control device

(3) is coupl gsbriptere iy parword, Wd B&RpGRY s&Ris(the ,pﬁg@{czr)ﬁ% Wﬁa{‘ﬁ@f device (4)

to control the flow of data fromthe nenory devic to SB coupl i ng

device (1). conthdfeOd/ ﬁﬁ@ﬂﬁ’crgggﬁfﬁe@r%q@@%ve%tﬂe passwold ﬁrkggig’gg%ﬂ{r@

Communi cati on between PC/ Device 11 r Sel ect Password
I nstal l ati onfash memory 4, decrypts 47 the password and compares it with the password

entered by the user. If the password entered by the user is incorrect, the
5 operation returns to step 46 and the computer 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 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 device 10 could be modified for use with IEEE 1394 (Firewire)

25 protocol by substituting the USB plug 1, USB interface device 2 and socket 8



Enter password or serial nunber V Encryption by password Store
encrypted passworda Figure 2 Est abl i sh Conmuni cati on between PC
.| Device--, Sel ect Password Setup Installation

9
with a Firewire protocol compatible plug, interface device and socket

respectively.

An advantage of the device 10 described above is that it provides a portable

5 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.



"WEnter password cf password Store enrypted Figure 3 WD 01/61692
| * CF/ S0/ 00029 3/3 ao Send read/wite command in US format to MCU for
- dat a
10
CLAIMS

1. A portable data storage device which can be directly plugged into a USB

socket of a computer and which is operative to function as an alternative to a

magnetic disk or CD-ROM, and which is capable of storing software for

5 installation to the computer or of receiving and storing user’s data present in the

computer and which comprises a USB plug for coupling directly to a USB

socket on a computer, an interface device coupled to the USB plug, a memory

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

device being coupled between the interface device and the memory device to

10 control the flow of data from the memory device to the USB plug.

1A. A portable data storage device according to Claim 1 that is more

compact than a conventional magnetic disk or CD-Rom storage device.

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

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.

20
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

25 operated switch movable between a first position in which writing of data to the
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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.

7. A device according to any of the preceding claims, wherein the coupling
device comprises a universal serial bus coupling device and the interface

device comprises a USB driver.

8. A device according to any of the preceding claims, wherein the USB plug
and USB socket are replaced by an IEEE 1394 (Firewire) protocol plug and a
Firewire protocol compatible socket respectively, and the interface device is a

Firewire protocol driver,

St at us

Get Data From Fl ash nenory and return it back to driver V



