WD 03/ 073422 PCT/ SG02/ 00021 2 BACKGROUND OF THE I NVENTION Field of the

I nvention The present invention relates to a portable storage device, and
in partiwoloan7i4e2 a portabl e storage device having i mage @ad/Seo2/6mdi o
capture 5 capabilities. Description of the Related Art Portable data
storage devi ces have becone a class of indispensable peripherals that are
widely utilized in busBACKGROUWNDIOHTHE INVENTIGON 10 conputing. These
devices are generally not permanently fitted to a particular host platform
such as afFped spthd Ingentis er (PC) . Rather, they can be conveniently renoved
from and attache 0 any conputer having the appropriate connection port
(e.g., a seria u 1 t Ok ~Fi re)
port). Thus, ttggeﬁrgggﬁgg}dgﬁ §8@a@8§g§eadgﬁé¢l’e‘§%§%€%§v% ’lin?rlwr{o
transfer data among different conp s ., that are naqt herw se .connect ed.
A popul arp?é'ﬁg%ftopﬁrq%{{ﬁ eéﬁ%r@gae&%\gﬁégv 9 ﬁ'?%% aé‘dﬂ‘ifn?k}@'“f’a??@twe
solid-state nenory (e.g., flash nenory) as the storage nmedi um and so does
not reiqui?%PﬁﬁiW‘!% parts or a mechanical drive mechani smfor accessing the
data. The absence of a drive mechani sm enabl es these portable solid-state
20 nmenory devices to be nore conpact than. surface storage devices such as
magneti ¢ di sks and CD-ROVs. Portabl e devices such as digital caneras are

known f or Daggribtionof theReletedadt processi ng/ storing the inmages in a digital
format. In general, devices such as digital cameras focus an inage via a

l'ens on the supbagBleOfata storage devices have become a class of indispensable

peripherals that are widely utilized in business, educational and home

10 computing. These devices are generally not permanently fitted to a particular

host platform, such as a personal computer (PC). Rather, they can be

conveniently removed from and attached to any computer having the

appropriate connection port (e.g., a serial bus port like a USB port or an IEEE

1394 (“Firewire") port). Thus, these portable data storage devices enable a

15 user to transfer data among different computers that are not otherwise

connected. A popular type of portable storage device utilizes a non-volatile

solid-state memory (e.g., flash memory) as the storage medium and so does

not require moving parts or a mechanical drive mechanism for accessing the

data. The absence of a drive mechanism enables these portable solid-state

20 memory devices to be more compact than surfaée storage devices such as
magnetic disks and CD-ROMs.

Portable devices such as digital cameras are known for acquiring

images and processing/storing the images in a digital format. In general,

devices such as digital cameras focus an image via a lens on the surface of

25 an image-sensing device such as a charge-coupled device (CCD) or a MOS-



25 an i mage-sensi ng device such as a charge-coupl ed device (CCD) or a MOS
WO 03/ 073422 PCT/ SGD2/ 00021 3 type image photographing el enent. The

I mage- serwong/odae: ce converts the optical inage into el eecmisGaboeizgnal s
representative of the image. The electyical signals are then digitized
through an A/D converter. Thereafter, the inage mnay be processed to

opti m ze typslatages peotographindelemente Ehelimagsisensing deviggpiconvérys the a fl ash
menory card. A conventional digital canera is disclosed for exanple in
U.S. Pat eghtiddp imBga Ko ERLtFdal isigridls RiresaitatiVe BAthendge. TRy ElBYtrical

I ncorporated by réference in its entirety herein. It i's known to downl oad
| mges fr di o 3 t S urt her
processi rganaiscanen, SRR o' ah A SohReder, S thireher, s ided o

he caner Bon® HHREC o APITHGH o phels LR e ARGt eR8dor 1o

Il mage within the canera. In the event such proprietary standards are used,
pr opr i et atyPloRlly fRa dlashdnemosy caidar 8 “eﬁ"é’ef‘ggrﬂﬁ'r@@t%rpwa inslsclosadt formin
order to download and process digital inmages fromthe 15 canera to the host
pl at f or m foFoexamplepine U.81L Batenit Mat 6b2198,3$(gﬁ1, dodMisawaHashichopateet isal .

di scl oses a system for connecting a digital canmera to a host conputer and

for convekéiehy ihdsrporatge byirgferbscd indts entirbtyrhdrbim. canera to a  for mat
conpatible with the host platform 20 SUMVARY OF THE I NVENTION It is

therefore an agyaphaRR todolAR RN iRRRYRS fIdH AIdiGRAl daPndthaizifoR plairhpd and
system for capturing inmage and/or audio information and storing the
i nformatign.on.a, PR FAPhANEE ProdR s Viling, printing, etc. However, many
10 digital camera manufacturers use proprietary standards in the physical
interface between the camera and host computer, and/or in the creation and
storage of the image within fhe camera. In the event such proprietary
standards are used, proprietary hardware and/or software are required on the
host platform in order to download and process digital images from the
15 camera to the host platform. For example, U.S. Patent No. 6,111,604 to
Hashimoto et al. discloses a system for connecting a digital camera to a host

computer and for converting the image signals from within the camera to a

format compatible with the host platform.

20 SUMMARY OF THE INVENTION

It is therefore an advantage of the present invention to provide a
method and system for capturing image and/or audio information and storing
the information on a portable storage medium.

It is another advantage of the present invention to provide a method

25 and system for downloading image and/or audio information from a device



It is another advantage of the present invention to provide a nethod 25
and system for downl oadi ng i mage and/or audio information froma device WO
03/ 073422WB@3hB32/ 00021 4 that is conpatible with the umcrsGesaboogeri al
bus (USB) standard. It is a further adyvantage of the present invention to
provide a nethod and systemfor storing inmage and/or audio information in
a format that shcorspatibemdth thieainiverhalsseniad bus (ISBY) wtangdapd.ot ocol s on a host
platformsuch as an 5 IBM PC or an Apple Maci ntosh PC. These and ot her

advant ages ar ejtis aviudger Ridvaheger e5#et preserstinventiomitd hovide I flettidded
enbodi ments relates to a system and nethod for capturing inmage and/or

audi o dat g4 %rggfe%gé)lngtotri'ﬂgiihﬁ%%fgﬁ@%%ud%ﬂif@ﬂﬁﬁﬁ& g\gadfo?ﬁqaf' h id1e

processed 1 nage and/or au e systemincludes a portable 10 device

having a digital, canera for cC rin he,J e Leaudi o data, an

I nt egr at eﬁo'%P?ﬁWFtwﬁtu’é\??ﬂHPaéd rﬁ%@&é{gﬁg@g@ﬁ gﬁ?a 5‘?%%@85@3 flﬁc@ S%’Eﬂj‘é and/ or
audi o data and a non-vol atile nenory for storing the processed i mage and/ or
audi o Yat BMRLC ar apémale W%%E}I@ent, the non-vol atile nmenory conprises
flash menory. 15 In a preferred enbodi nent, the portable device is
conpati bl e wi t Fhesee andnpther sadvantages armproviss) byt Hhelpreésemdniventiades a USB
connector. In this enbodinent, the integrated circuit includes a USB

devi ce cowhiobl iherefensidcémbsedimends relatesrtbraosydtem ammethodiforaaphaingeen t he
portabl e device and the host platform 20 As part of the processing

7L et ELARR g e nagetndls Y Sele oy ancer
the processed image and/or audio data. The system includes a portable
10 device having a digital camera for captuﬁng the image and/or audio data, an
integrated circuit having a microprocessor for processing the image and/or
audio data and a non-volatile memory for storing the processed image and/or
audio data. In a preferred embodiment, the non-volatile memory comprises
flash memory.

15 In a preferred embodiment, the portable device is compatible with the
universal serial bus (USB) standard and includes a USB connector. In this
embodiment, the integrated circuit includes a USB device controller, which
serves to control the communication between the portable device and the host
platform.

20 As part of the processing operation in a preferred embodiment, the
data is converted into a standard file format that is compatible and
recognizable by the host platform to which the portable device may be
coupled. After conversion into a standard file format, the data may either be

stored in the non-volatile memory, or uploaded directly to the host platform.

25 The standard file formats for storing still image data include but are not limited



recogni zabl e by the host platformto which the portable device may be

coupl ed. After conversion into a standard file format, the data may either
be st oredoioa/ordae2 non-vol atile nenory, or upl oaded direct PgTiSGo2/b@2host
platform 25 The standard file formatssfor storing still inmage data include
but are not limted WD 03/073422 PCT/ S&2/00021 5 to JPEG G F and PICT
1. Standéy dPEQ, &SiFcanhPECT dl.  Stamdang) fiteoformatsofos stdrirep comtirdions vadeb o dat a
include but are not limted to MPEG file formats. BRI EF DESCRI PTI ON OF THE
DRAW NGS  andjef ad@rRrdamaniiéinge Hudnreast lintddfd MPEG filedfoRpagt ed in and
constitute a part of this specification, illustrate several enbodi nents of
the invention and, together with the description, serves to explain the
principles of the invention. Figure 1A is a block diagramillustrating
functional bl ocks of w&mm device of the
present invention and ' ' I guration thereof.
Figure 1 Bis a block diagram,illustrating functional blocks of another
enbodifrent of 1R EEPMAANYINGUTAENGS. WiNEN re darpeialecin 8Rd cengtitite 2 s a
front perspective view of a portable device with an .15 integrated digital
caner a nodupartiaf thisc speeification, tillusirate eseyetal reynbodimarie ofhesiamentiorvent i on.
Figure 3 is a front perspective view of an alternative enbodi nent of the
present i aM@ntoguthay Witht e plestabtion, dsarves to eexplaid the pheciplest ofottas f orm vi a
a flexible comunications cable having a USB conpati ble plug for being 20
recei ved |fehhsnUSB port of a host platform

Figure 1A is a block diagram illustrating functional blocks of one
10 embodiment of the portable device of the present invention and an illustrative
operational configuration thereof.

Figure 1B is a block diagram illustrating functional blocks of another
embodiment of the portable device of.the present invention.

Figure 2 is a front perspective view of a portable device with an

‘15 integrated digital camera module in accordance with one embodiment of the
present invention.

Figure 3 is a front perspective view of an alternative embodiment of the
present invention with the portable device coupled to the host platform via a
flexible communications cable having a USB compatible plug for being

20 received in the USB port of a host platform.

Figure 4 is a front perspective view of a further alternative embodiment
of the present invention with the integrated circuit portion of the portable
device coupled directly to the USB port of a host platform, and the digital
camera module of the portable device connected to the integrated circuit

25  portion via a flexible communications cable.



Figure 4 is a front perspective view of a further alternative enbodi nent

of the present invention with the integrated circuit portion of the

port abl e woesioea2zoupl ed directly to the USB port of a hoecTscarperm and
the digital canera nodule of the port@able device connected to the
integrated circuit 25 portion via a flexible comunications cable. WO

03/ 073422 PCT/ SG02/ 00021 6 DETAILED DESCRIPTION The present invention now
will be described nmore fully with reference to Figures 1A through 4, in

whi ch pref er r egthgmpreséntenventitin hdwe will ientlesariberdemosd fully. with eefereseant
i nvention may, however, be enbodied in many different 5 fornms and shoul d

not be COibSngu%sO@A tARIUGH 4,1 ifiviifen (PefeRRdesthBsdiRMtS of e intenfidh BRY

ein;
rat her these“e dinments are provided so that this disclosure wll be

i n 1 ho ar Brofaans pEeBAf el thask HERRVRY OF BrtoBERl hfehp difighy = '

nodi fi catjons an qui val.ents of these enbodi nents,.. whic i 11 . be jncluded
io w thi n%ocrﬂ'@ %’z‘gﬁg%ﬁ'ﬁd‘%ﬁ?‘? PP"W”?‘ﬁési%ﬂpﬁtﬁgég tagfqrﬂa‘a‘y\'nwnﬁéegppended
claims. Furthernore, in the follow nq detail ed description of the present
i nvent i onforth hetginiukatigretiesecembediments ase Jupvided 3o thatdhigediselosyieovi de a
t horough wunderstandi ng of the present invention. However, it wll be clear

to those will berthiorargh shdldompletehandrwillt fully eamnveprtbednventioretn thwseray be
practiced without is such specific details. In other instances, well known

L o, g o acommen o, b B g vt e
Figure 1AncifkabRS andl dQidaehls 4FtHeRE! Sanbdntentdehich! Witkse okl
10 within the scope and spirit of the invention as defined 'by the appended claims.
Furthermore, in the following detailed description of the present invention,
numerous specific details are set forth in order to provide a thorough
understanding of the present invention. However, it will be clear to those of
ordinary skill in the art that the present invention may be practiced without
15 such specific details. In other instances, well known methods, procedures,
components, and circuits have not been described in detail as nof to
unnecessarily obscure aspects of the present invention.
Figure 1A is a block diagram illustrating functional blocks of one
embodiment of the portable device of the present inve.ntion and an illustrative
20 operational configuration thereof. Figure 1A shows a portable device 70
coupled to a host platform 95. In this embodiment, host platform 95 is
coupled to a power supply circuit 80 located in portable device 70. Power
supply circuit 80 draws power from host platform 95 and serves as a power

source for various components of portable device 70. It is understood that in

25 alternative embodiments, portable device 70 may include its own on-board



enbodi nent of the portable device of the present invention and an
illustrative 20 operational configuration thereof. Figure 1A shows a

port abl e wewsm®e34ZD coupled to a host platform 95. In thispemswinent, host
platform95 is coupled to a power supply circuit 80 located in portable
device 70. Power supply circuit 80 draws power from host platform 95 and

serves as ppws\Weipplys thereBy epablirg bpemtionrai poetabke dévipe70dhdepatrientle. 70. 1t
is understood that in 25 alternative enbodi nents, portable device 70 may

i nclude | to?tﬁewnoengﬂa%rrﬁ. W PR PBARP pEWe! SEPIREIE knoWrPRV®E AHBRYY

t her eby enabl 1 ng operation of portable device 70 independently of the host

pl atform - | Q. i . art and my
conpri se, r&%?Qg@@ﬁ%ﬁggﬁpggé)ﬁﬁ@!egZg@%erbﬁ@%ll@%&ﬁ\gﬁﬁggﬂ{eégges Referring still
to Figure 1A portable vice, 70 further includes _an infegrated circuit
10, a flash rreﬁ%ﬁ@"m, Sg'FJBI 'g'lgf"fee 1;%@?'3‘/3@9 %Vdcea& &f"ﬁéﬂr INC&AEPa@Rodul e
50. Integrated circuit 10 can be conveniently inplenented as an

appl i cat i ontegpased faireuit ile g Blash merpety 20, Asp@tie memmonus? and § digitaler r ed
enbodi ment, flash menory 20 can have a storage capacity between 8 MB and

512 MB f orcasteraimgduledfe latedfratedasintiui idatan beweneemdnthy innplerrenteddsl e 10 50
I n accordance with the present invention as described below In one

embodi mentgn RpRtAtlon-SPRIGHIY iMBgldte@GiRURAAASIC)I NUL A adRebrithy’ Fkéférré@ and can
conprise either a dynam c random access nenory (DRAM or a'static random

rortrs) SRR RSN phe bl cmi heens My 2
Rt & U R A W R
10 50 in accordance with the present invention as described below. In one

embodiment, volatile memory 30 is external to integrated circuit 10 and can
comprise either a dynamic random access memory (DRAM) or a static
random access memory (SRAM). Among other uses, volatile memory 30 can
serve as an initial storage and staging area for image and/or audio data
15 captured in accordance with the present invention. Integrated circuit 10
comprises a microprocessor 11 which, in one embodiment, is a RISC
processor.
Referring still to Figure 1A, integrated circuit 10 further includes a bus
interface 13 which facilitates communication between integrated circuit 10 and
20 other components, such as volatile memory 30. Integrated circuit 10 further
includes a flash controller 14 for controlling access to flash memory 20.
Moreover, in a currently preferred embodiment, portable device 70 is
compatible with the universal serial bus (USB) standard and includes a USB
connector (not éhown). In this embodiment, integrated circuit 10 also includes

25 a USB device controller 15, which serves to control the communication



processor. Referring still to Figure 1A, integrated circuit 10 further

I ncludes a bus interface 13 which facilitates comrunication between

I nt egr at edoaidoeaer 10 and 20 ot her conponents, such as vacatsdogoeenory 30.
Integrated circuit 10 further includesga flash controller 14 for
controlling access to flash nenory 20. Moreover, in a currently preferred
enbodi menbetwesrt pbitabléedevice 70 and hasdmpbatforbi 85nsudh ada U8Bvemspatider i al bus
(USB) standard and includes a USB connector (not shown). In this

enmbodi MeNnperddHap 86 MpBEEr(PO) WalinkCa BISBhbstdontiene?Ss thddSi, devi ce control | er
15, which serves to control the comuni cati on WD 03/073422 PCT/ S@A2/ 00021

8 between port | ; t4 Aol; ~conpati bl e
per sonal comu?@#ﬁ(%yér&%v%ﬁb%;ﬁ@gé k?(fgt' cgﬁéttgg?{?lgyﬁggﬁlﬁﬁér @F'Fﬁé\%%h
reference SH@}L‘L to Fi urge 1A,d i nte ratlﬁﬂl ci rcuit 1ﬂ7al SE‘ I ncl udes

volatile M8 & 45nGRY9 & HGT-LOIRNGMETRTY | 1 g plerr PIEET

enbodi nent, volatile nenory 16 is a, random access nenory (RAM that serves
as a wbr kemposdiment, yalatile meawnodbsisoa rendgm iasgess mepenaiRoM) teh-
volatile nmenory 17 is a read-only nmenory (ROVM in this enbodi nent and can

be used t sestesras & warkingenematy foe nficraprecasisond 1fduniogiitsrepeséatigror Nabt e devi ce
70. Integrated circuit 10 further includes a JPEG Encoder-Decoder (CODEC)

12, io0 whivglatiremeasorl d 7cie rprezsisonyagemoigt (ROM) écthis dmbodinménttarghyaref
various known image file format conpression algorithns. These file format

al gor | thim, d§8|tﬁ%@gﬁehﬁnﬁ@ér@tthﬁgﬁrﬁﬂﬁ%icﬁéﬁéﬁ@ﬁq% Fitanle BEGe ol e

for mat, ap nt er change Format ( e format, and the PICT I

oo O T Rhebltd RBUF 10ARRB ABae8 UOKERS Bhoodli®hEcddit EBBEET TR ' €°
10 which serves to compress image data in accordance with any of various
known image file format compression algorithms. These file format algorithms
include the Joint Photographic Experts Group (JPEG) file format, the Graphics
Interchange Format (GIF) file format, and the PICT 1l file format (for Apple
Macintosh computers). Where the data comprises video image and audio
15 data (explained below), the data may be compressed in accordance with the _
Movie Picture Experts Group (MPEG) file format. The degree to which the
image data is compressed may be selected by the operator,'for example,
using an operator control panel 68 in digital camera module 50 as described
below. In one embodiment, the compressed data is sent via RAM 16 and
20 - then through USB device controller 15 to host platform 95. In another
embodiment, the compressed data is sent via RAM 16 and then through flash
controller 14 to‘ flash memory 20 for storage.
Additionally, integrated circuit 10 includes an optional error checking

(ECC) engine 19 for performing various error checking tasks during the

25  operation of portable device 70. It should be appreciated that ECC engine 19



Is data (explained below), the data may be conpressed in accordance wth
the Mvie Picture Experts Goup (MPEG file format. The degree to which
t he i nmagwodana4es conpressed nay be sel ected by the oper @CaorsGot/eo2zexanpl e,
using an operator control panel 68 in gigital camera nodule 50 as descri bed
bel ow. In one enbodi nent, the conpressed data is sent via RAM 16 and 20

t hen t hr oggvellSRiitdevioc auserdusoirhgleniEntatonsowithipl thef scapeddf tHen peesaniter
enbodi ment, the conpressed data is sent via RAM 16 and then through fl ash

cont ol | efn\bhtibA. f Fap lexaRipi YECC BAginst 00 aam. bé\olﬁhl érasitelyby isofagirat ed
circuit 10 includes an optlonal error checking (ECC) engine 19 for

f f
bor t abl e GeordarnE s SteddR ﬁ‘%@@%ﬁ%ﬁ@?ﬁw AR QcRRRRE R
03/073422 PCT/ SX02/00021. 9 is wefl ted to nu‘rﬁr ous inpl ement ati ons
Wi t hin thQrgéﬁo%rO&PS?Wé”B?%esoéWt f‘?WéWFr%OC?—%Pr ampl e, ECC engine 19 can

be inplenented by software (e.g., firmvare stored in a non-volatile
nenoryj, as partheontedngt @9%@@@@%& of cameya meduleypBcareset CoRVentisBr at e
fromm croprocessor 11. 5 The internal conponents of canera nodule 50 are

of convendesigal Indgeneral, dmimpageeisaocused pndhe susfate of sedimage-sensing f ace of
an i mage-sensing device 52 via an optical |ens 54. |Inmage-sensing device 52

may be a @baicees2 ol ogtictVénes54 ClinagersehsiMgSdd i 52 gy behothgigephi ng
elenment. It may al ternatlvely be an infrared (IR) or ultraviolet (UV)

sensi ng_ eyl ciedl qviGaEEe) i LIRISIRIrfady tpﬁaﬁg%;smng%mmeﬁtlgﬁgsy beyond

the visible Tight spe anal og raw |1 rage data receive rom

| Tage- Sensl 08 Rk Fe 25 .@ﬁ?@gf@ﬁ? or LR8N RPs <R a8l 08 161 Bk 56 Whi ch

10 embodiments intended to capture images beyond the visible light spectrum.

The analog raw image data received from image-sensing device 52 is passed

to an analog processing circuit 56 which may include a CDS cramp circuit, a

gain adjustment circuit, a color balance circuit and various other systems for

performing known image checking and enhancement functions. The output

15 from analog processing circuit 56 is digitized by an A/D converter 58 and

forwarded to a digital image processing circuit 60 for processing as explained
hereinafter.

The CCD is driven by a CCD driver 62, which driver is synchronized

with analog processing device 56 and A/D converter 58 by a timing signal

20 generated by a timing generator 64 in a known manner. Timing generator 64

is controlled by a camera microprocessor 66. Camera module 50 may further

include an operator control panel 68 for allowing a camera operator to

manually select between various modes and functions of the camera module,

including for example image resolution, image magnification, still frame or

25 continuous video, etc. Operator-selected modes and functions are



gain adjustnent circuit, a color balance circuit and various other systens
for perform ng known i nage checki ng and enhancenent functions. The out put
15 from awalw@7encessing circuit 56 is digitized by an APOTcwozeser 58
and forwarded to a digital inmage proggssing circuit 60 for processing as
expl ained hereinafter. The CCD is driven by a CCD driver 62, which driver

i s synchr epimmeuhicateth feoral @gnrolocpars! n$8daoi candaadicrdgiocessoer 66 58 by a
timng signal 20 generated by a tim ng generator 64 in a known manner.

Ti m ng gengbahsfiord froh ni@dprddebssr wlsaa@arwmm@awmmm Pﬁﬁel g@ner a
nmodul e 50 may further include an operator control panel or allowing a

2 ropfardighlal %o thE G datar Sfdrcat Led W@h&@h BHptReBe eun& 59%' ons of

t he canmera no or exanple inmage're I oh,

magni fication, ;still fr or_25 contjnuous Vi etc er at r sel ected
modes and 2T Gfs aé(?gg% 093693422 WP@@?P%O&?@%OC% été{sed from
control panel 68 to canera m croprocessor I nf or mat i on from

ni cr op? oc MHETOPrAESSer 4160 @beuReHaies t'ES‘OBBWﬂrFQ)I functionssswhichy  @repl ay to

the operator over an LCD (not shown) on panel 68, such as the anount of
avai | abl e cepmugnicatedetopoperatod doatrokpgnel .gérogteasamle,anl\therag@edmfemor 66
al so perforns nonitoring functions which are comrunicated to operator

control peret ®B.thEobperdion! of amy tdfe tkasabofe-describedorcanerhhenarfuds at i on of
any of the above-described canera nodul e conponents, m croprocessor 66 can

cause an %féﬁoggﬁt%smer&g%é&ser 88! @neshuseart BRokFesshgd ¥ 8k cﬁ§pua§a§rat or

control pan may al so I nclude an i1 nage i 0 capture button (no hown)

for acti val 'tﬂg L‘Cﬂfo{’ 331951‘ @%Hér%t&pc%n@dl Blnel 68 may also include an image

10 capture button (not shown) for activating the image capture operation
described above.

Those of skill in the art would appreciate that cafnera module 50 may
capture still images and/or continuous video. For embodiments where
camera module 50 captures continuous video, module 50 may further include

15 an acoustic digitizer circuit (not shown) for digitizing sound recorded by a
microphone in module 50. The digitized sound data associated with each
image can be stored in flash memory 20 along with the digitized image
information. As is known in the art, stored digital image data may be marked
with the address of the correspbnding digitized sound data, so that both the

20 image and sound data may appear together when played back.

It is understood that the abové description is merely by way of
example, and that camera module 50 may include a variety of other and/or
alternative known components and features in embodiments of the invention.
Some of these known additional and/or alternative components and features

25 are described in the following U.S. patents, each of which is incorporated by



descri bed above. Those of skill in the art would appreciate that canera
nodul e 50 may capture still inages and/or continuous video. For

enbodi mrerwe oaloexde2 canera nodul e 50 captures continuous vipdesGozoaal e 50
may further include is an acoustic digjtizer circuit (not shown) for
digitizing sound recorded by a m crophone in nodule 50. The digitized
sound dat pefars@ it iesl emtitety hardin: iUSgPatemt MHe. 8,28087 B1 ftodddmadamty 20
along with the digitized image information. As is known in the art, stored

digital ippgg dabatdMyNGe6PBBIaBD BW tbhMisavanddSe Fateiht NBE 60081,88930di ng
digitized sound data, so that both the 20 inmage and sound data may appear

t oget her ' r st bgkion iIs
merely by%&rﬁfnga%%ét Né(?fd&t% ﬁg{g@aﬁ’e@%ﬂﬁggﬁpéé'?ga%ﬁ{;@hcru éégévari ety
of ot her &gw? glter native known conponents and features in enbodi nents
of the i nRHFBAAPE-Sone of these known additional and/or alternative

conponents and features 25 are descrjbed jn the followi ng U S patents,
each of whi ch DPigitalc#naas apegessINgCHSHib 780 receives sty digtized iMagef er ence
inits entirety herein: U S. Patent No. 6,239,837 131 to Yanada et al.;

U. S. Pat eirtfofdatidh I@8n 38ald@ proceddisqveircult. 85 Fut AD Nonvedte35898ndt o
Anderson; U.S. Patent No. 5,859,666 to Manabe; U.S. Patent No. 5,528, 293

to Wat anapgcdasbh @hd fhagersgehatiioenytegorad ipfldshGfemereoes intbgraibgi ti zed
i mage information from anal og processing circuit 56 and A/D converter 58
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I ntegrate circult a format' that is conpatible with host™platform

95. By st Prﬁiag?g ataqg in a format compatible with the host platform (e.g., in Windows

10 FAT format where the host platform runs on the Windows operating system),
the present invention eliminates the need for a proprietary software interface
on the host platform, further enhancing the user-friendliness of the present
invention. As is known in the art, digital processing circuit 60 may include
processing circuits such as for example a luminance signal generating circuit,

15 a color difference signal generating circuit and a gamma correcting circuit,
such as described in U.S. Patent-No. 6,208,380 previously incorporated by
reference. It is further contemplated that digital processing circuit 60 can be
implemented as software (e.g., firmware) or hardware (e.g.,
processor/processor module) within the scope of the present invention.

20 Once the image and/or audio data is formatted by the digital
processing circuit 60, the data is forwarded to the integrated circuit 10 for
compression and storage as described above. In a preferred embodiment,
digital processing circuit 60 sends the formatted image data via volatile
memory 30, which acts as a buffer, to integrated circuit 10. JPEG CODEC 12

25  of integrated circuit 10 receives the image data from volatile memory 30 and



I mage data in a format conpatible with the host platform(e.g., in Wndows
10 FAT format where the host platformruns on the Wndows operating
systen), wolg/opiesent invention elimnates the need for aPpeTESGIR/eMRTY
software interface on the host platfqpm further enhancing the
user-friendliness of the present invention. As is known in the art,

di gi tal ppederas mpyciecassarCompiessiarl. udbe prooessing of the datd by digitdh as for
exanple a | um nance signal generating circuit, is a color difference signal

gener at i Ngreddssitigh cirbwdt BOgiANBEMEeRT ntadule BOC ak cdéscribed atibves aliwss theed i n
U S. Patent-No. 6,208, 380 previously incorporated by reference. It is

further Cﬂﬂégmﬁ&/sf.éma &%@i tG! be' S6RP iRYaCldrish  redBghRBdPBy LAR! ement ed
e.dg., I rmvar e gor ¥eS

as software or hardware (e.g., proces pr o sor

o e AR et B o SRR R b TRES 0! o
oS0 e e SR PR B oo

sends the formatted image data via volatile nenory 30, which acts as a
buf fer, t compaébleandth bostcoompuer IRE® CroEEtay herdvanenoegoltweadse dsrcuit 10
receives the image data fromvolatile nenory 30 and WD 03/073422

PCT/ SG02/ efidfed dr2 hpet platforn 86yin medersteadowrdoag aed processTimagerarcasiio ng of
the data by digital processing circuit 60 in canera nodule 50 as descri bed

above all Q4 B pbfEBIB FEVIEOT0 a8 Hdt PRithori09Se IBisQlikibrétood that 0Bén

recogni zed by and conpatible with host platform 95. Thus, as portable

device 7O rdhiating bRile atd iHEh RRIa-PE PRl MeAbd@r iy Bitn@ B Sorblign dat a | o

stored in ormat  comnpat conpu no proprietary

har dw% © %sﬁ%et%lry%é 2s described above, or the data may be uploaded directly to

host platform 95 for playback, further processing or storage within the host
platform’s memory.

Reference is now made to Figure 1B, which is a block diagram

illustrating functional blocks of another embodiment of the portable device of

15 the present invention. In this embodiment, portable device 170 is compatible

with the USB standard and includes a USB plug 118 which, as Figure 1B

shows, is coupled to a USB host controller 193 of a host platform 195.

Optionally, portable device 170 further includes an additional USB port 162

that is coupled to USB plug 118. USB port 162 is provided as a convenient.

20 feature that can be used to couple other USB-compatible device(s) to the

USB via portable device 170. In this embodiment, portable device 170 also

includes a USB device controller 115 for controlling the communication

between portable device 170 and host platform 195 via USB host controller

103. Portable device 170 further comprises an integrated circuit 110, a flash

25 memory 120, a volatile memory 130 and a camera module 150. Integrated



required on host platform95 in order to downl oad and process inmage or
audio data from portable device 70 to host platform95. It is understood
t hat uporwofoenmaeti ng of the data into a standard format, PCRSGIzd@2AY
either be stored in io flash menory 2Qias described above, or the data may
be upl oaded directly to host platform 95 for playback, further processing
or st oraggjrgvit hi 10 t ban hbet copvertiéntiyr impiemented Ref earenA8ICs nbw omele to
Figure 113, which is a block diagram illustrating functional bl ocks of

anot her egmﬂ ht, Afol4hE rREFToAP! Bodeshprised either L ORARSBAta IGRAMLI on. In
this enbo |rrer(11|tim8p6rtoabl e device 170 ig@?orrpati ble with the USB standard

0SB host BT apiep aiodh el afHbe AeertoPihid Shaidh e cefa E3MBIEE, ° °

device 170 further incwdes an ?ddit'.onal USB port 162 that is coupled to
USB pl ug m@chgglr R WMth 189 Presegt BVeAtANas a convenient. 20 feature that can
be used to couple other USB-conpatible device(s) to the USB via portable
devi ces 170. In%qﬁefslngn‘@btﬂiWerﬁlgu'iﬁ)r‘t%bl"éteaaﬁﬁ eCitqut ol Kb cqQmplispfes? a USB
device controller 115 for controlling the communicati on between portable
devi ce 17ficrogrdeessoptat fwhich peferabdy SB RIS pomsessot. | éntegredsd cPouit abl e
device 170 further conprises an integrated circuit 110, a flash 25 nenory

120, a vohqpifuptheRTREMdESQ dadhacsrtrotien TIdfbe cdAollindtRwess ad MESH3/ 073422
PCT/ SG02/ 00021 13 circuit 110 can be conveniently inplenented as an ASIC

|0 one  erRafonEiso ot &'hbmoRP EBhiollet1 9! Laftolfind Rteds MM e a SRAM

which serves as an initral age area ftor inage and/or audio data
captured rn'er}ngrglc‘f)édj.apn(iggraet chifit RIGIRY inceRRtd OBtatile memory 116 and

10 a non-volatile memory 117. Preferably, volatile memory 116 comprises a
RAM for use as a working memory for microprocessor 111 during its
operation, while non-volatile memory 117 comprises a ROM for storing
firmware that perform various functions of portable device 170. It should be
appreciated that in an alternative embodiment of the present invention, such

15 firmwére may be stored in a non-volatile memory within the host platform
rather than in portable device 170. Integrated circuit 110 further includes a

- JPEG CODEC 112 for compressing image data in accordance with any of
various known image file format compression algorithms, such as the JPEG
file format, the GIF file format, and the PICT Il file format. Where the data

20 comprises video image and audio data, the data may be compressed in
accordance with the MPEG file format. Thé degree of data compression may
be selected by the operator via a user intérface in digital camera module 150
as explained below. In one embodiment, the compressed data is sent via
RAM 116 and then through USB device controller 115 to host platform 195.

25  In another embodiment, the compressed data is sent via RAM 116 and then



5 Referring still to Figure 113, integrated circuit 110 conprises a

m croprocessor 111 which preferably is a RISC processor. Integrated circuit
110 furt heo asncisazies a flash controller 114 for controlli mgTacwese210 fl ash
menory 120 and a nmenory controller 133 for controlling access to volatile
menory 130. Integrated circuit 110 al 3 I ncludes a volatile nenory 116 and

10 a ”0”‘Yr%agh'ﬂ%sﬁ%ﬁfrbsnérl171-4 Bffﬁd‘sﬁrméhwfym%ﬁétsrag%mry 116 conprises a

RAM for use a5 a working menory for m croprocessor 1 during its

operation, whil.e non-vol ati : ' y

f!or mrvar e t hat ﬁ\gpﬂ@ﬁ%“g’aﬁééﬂgtegﬁﬁg{%ow6%%% %ﬁ%@ﬁg@%@{g&’r&?@éa{l@&ghoul d
be appreciated that | n alternative.enbodi nent of the present .invention,
such 15 f (Fabarengias Lﬂ‘) g?ropﬁﬁoﬁrﬁmg YiRWH £HPT |G 'ng{)}s\lﬁﬁgt NG AR host
platform rather than in portable device 170. Integrated circuit 110
further i npewlion of pontsite depiee 110 flosheuwdbecarpragiateshtiat &le@ enging cor dance

with any of various known image file format conpression algorithnms, such
as thes JPE@D Eam ebd amplamentbd & Fsdfiwagef (@.gmtfirmavate) log PadWare (e.ge f or mat .
Where the data 20 conprises video i mage and audi o data, the data nay be

conpr ess?érddéss@ﬁgﬂfdé@@@ﬁm%ﬁl@) WithirMeG dopeaffties présenT hwetlitign ee of data
conpressi on may e selected by the operator via a user interface in

s Soocaens T4 LR, SRR, BRRPERE s Mt tEL Bl
L1510, oSk RRRRI R, oo, BORMS CoRRRhIE U s DB I 30 Ut 1
circuit 1rlidios dash SaRBIAT Ui U Aviceir@aRbiey 115, RAM 16 Rol FA7 2! &
10 (and execution of firmware code stored therein), JPEG CODEC 112, ECC
engine 119 and memory controller 133. In this embodiment, portable device
170 also includes a write-protection switch 140 which triggers microprocessor
111 to disable read and write-access to flash memory 120 when activated.
The camera module 150 in the embodiment of Figure 1B operates as
15 in the camera module 50 in the embodiment of Figure 1A, with like elements
having reference numerals incremented by 100 in Figure 1B.
With reference next to Figure 2, a front perspective view of a portable
storage device and digital camera in accordance with one embodiment of the
present invention is shown. In Figure 2, portable device 170 is shown with
20 USB connector 118 protruding from its front end. Camera module 150 is
shown as being structurally integrated with portable device 170 in a unitary
construction. Optical lens 154, an image capture button 169 and write-
protection switch 140 are also shown. In this embodiment, USB connector
118 couples directly to the USB port of host platform 195.

25 In an alternative embodiment of the present invention shown in the



(ECC) engine 119 for perform ng various error checking tasks during the
operation of portable device 170. It should be appreciated that ECC engi ne
5 119 canwbasionpkenment ed as software (e.g., firmware) or ramdaaeecne. g. ,
processor/processor nodule) within thesscope of the present invention. In a
currently preferred enbodinent as illuStrated in Figure 113,

M cr opr ocsaOperbpdctvdVien 6f RigitedBisa portRblecddvice87Paidyabé eodpledae al 70,
including flash controller 114, USB device controller 115, RAM 116, ROM 117

io (and e@&%ﬁgéﬁ&nﬁ’hgﬁi\fiéné’affe?iﬂ?@‘éénﬁﬁl?ﬁieﬂidrﬁeéﬁlé‘B424B5§ﬁgoé]@_§8 ECC

engi ne 11 menory controller 133. In this enbodi nent,” portabl € device

170 al so jpgl ud it e- | i i i .
i or opr ocBLadt e 1 efagipised M RUSE pAADASE PO P08, This , 10
when activated. Th dule 150 in th diment of Figure 1 B
operat 5. Bows reaist SRNBHRD DBORILES Sheak RBIBROUNPTAN of Figurc 1A

with like elenments having reference nunerals incremented by 100 in Figure
1B. W1 h ref er bnadurtbgrt atternatiye rembodisent of the greseat dnkantioneshown i port abl e
storage device and digital canmera in accordance with one enbodi nent of the
present imeefibhppeispestiwiew of Figureet,2an jrdegrabéd citewit pertivn0418@ ofteown wi t h
20 USB connector 118 protruding fromits front end. Canera nodule 150 is

shown as BEiaGleSHEWES Mﬁgo In¥ay lrﬁef%@bl%‘é WirbEtiy a6 ttabl BSeeporeof &0 host a

unitary construction. tical lens 154, an image capture button 169 and
e b AR L bR o8 e ROShOI of ol SRR TR B . |
82 / 8%2528&&’%@ O%@”&%&e é'rcturi]tepoor{ice)r? 416 i ¥ HAdeR SRRt dlichE%ahR
10 444. This embodiment also provides a high degree of flexibility with respect
to.image and/or audio data capture.

U.S. Patent Application Serial No. 09/898,365 (the “365 application”),
entited “A PORTABLE DEVICE HAVING BIOMETRICS-BASED
AUTHENTICATION CAPABILITIES,” which application has previously been

15 incorporated by reference herein and which application is assigned to the
owner of the present application, describes a portable memory device wherein
memory may be accessed only upon proper authentication of the operator. In
particular, the invention recited in the ‘365 application accepts identification
information, such as a fingerprint, which is digitized and compared to an

20 identification template stored in memory.

In an alternative embodiment, portable device 70 described above in
accordance with the present invention may operate to accept identification
information for authentication purposes as described in the ‘365 application.

In particular, during an initial configuration process, a unique image, such as

25 for example that of the operator’s face, is captured by camera module 50 as



front perspective view of Figure 3, a portable device 370 may be coupled to
a host platform 395 via a flexible communications cable 342 having a USB
pl ug 3l1l8watosiotsi2end for being received in the USB port ofeCressto2péoat f orm
395. This allows greater flexibilityign the capture of inmage and/or audio
data. 5 In a further alternative enbodi nent of the present invention shown
in the fdestriex apevd.i Vidnevineageyforriajectepertions of thednagedars digitizedpor ti on
410 of a portable device 470 nay be coupled directly to the USB port of a

host  pl apfcuedsédmndsmbréd dsdiehilatesTRra resutvbe afSd offlaparmekioey Pevi ce 470
may be connected to integrated circuit portion 410 via a flexible

comruni cfat]-hgvrﬁi?%@?gﬁgléﬁﬁﬂéﬂﬁﬁégﬂ%%ﬁ{éo provi des a hi gh degree of

flexibility espe 7 Il o data capture. U. S. Patent
Appl i cation Setd al . 09/£898, 365 ( "3 | hgat.i Q. ntitled "A
PORTABLE DEVI Cghﬁiﬁﬂl}%é %Ffﬁ%éﬁz? -SBE&QEBS“A%%Q%&% %ﬁ%cﬁlﬂlg&%ﬁiﬁ“ﬁ Es,

whi ch application has ‘Fre,vi ouslé })een 5 .ipcorporated by reference herein
and whi chmashlle Q4 perepts inageyaBd/or AYdie 'n@hﬁ@BOBfW'ﬁ"ﬁE %r‘é’gg'ﬁﬁ a¥Mication,
descri bes a portable nmenory device wherein nenory may be accessed only
upon pr opprocasshd asi described a@bovee Syee gr afl of this digital inagendfaraudivent i on
recited in the 365 application accepts identification information, such

as a fi ngpifeimation lsttheh compdirgd tgaiest thedstorebimnage and/an audid tedepiatef i cat i on
tenplate stored in nenory. In an alternative enbodi nent, portable device 70

descri bedA%E@%@ th the AFEAMEAGS Gn \thé MalshemBhRTE Und/BVRGt! SIBHERY i9RMIpL e to
accept identification information for authentication purposes as descri bed

s R GRS, SRrob P 6AL 84 ToouCiate O ST, FERRR T Lo
face, 1S GRREACSthalin fiEdFFianttry Yoo 50 2
In a further alternative embodiment, graphical templates may be stored
in a reserved area of flash memory 20, and added to an image captured by
portable device 70. Such graphical templates can include borders,
backgrounds and text. The image may be stored in flash memory 20 with or
15  without the added graphical template.
In a still further embodiment of the present ihvention, portable device
70 may be used as a scanner, receiving an image and then storing the image
in memory as described above. Such an embodirﬁent may utilize known
optical character recognition (OCR) algorithms to receive images including
20 text and then translate the image into text files recognizable by conventional
word processing programs. Such OCR algorithms may be resident in a
reserved area of flash memory 20.
While preferred embodiments of the present invention have been
described herein as using flash memory as a storage media, it should be

25  appreciated that other types of non-volatile memory, such as ferroelectric



WO 03/ 073422 PCT/ S&2/00021 16 descri bed above. The inage, or sel ect
portions of the imge, are digitized, processed and stored as tenplates in
a reservewoOasm®m4ef flash nenory 20. The stored tenpl ate may/Ssloz/ernntively
be audio data. Thereafter, before accgss to flash nenmory 20 is allowed,
canera 5 nodule 50 accepts image and/or audio information which is

di gi ti zedradm pacessss adermend EEANDE coralmoagnetiSo mendom abtceds trhesody gi t al

i mge and/or audio information is then conpared against the stored inmge

and/ or augiRAMTIIaM Blso HEaRsEY Withimehd REBpEESfi e presehe inertibnme s y
and/ or host platformis only granted upon confirmation that the input

i mage and%{}&,t,éHdm”é g;?xfr?%é;r[-bd et H%@gﬁétléé\ﬂ% benfde"é%n din2ds 1N a

further al'téernative e ates may ored in a

por Labl ¢ Eéﬁwﬁcéémfeaﬁéﬁcﬂﬁb"ﬁz%h%%aﬁ &dﬁ%sﬁ@ra%% W%&egﬁﬁwﬁéfe%e?l

backgrounds and text. The inage may be stored in flash nenpry 20 with or
15 Wi thoutnvenaoad@eaotyrlaﬁsﬁﬂ@m to &@pﬂﬁ%tscteﬂnﬂéﬁr@%q I R\amqrhéheeﬁfﬁ?@i‘ﬁent of
the present invention, portable device 70 nmay be used as a scanner,

r ecei vi nginxentiomgie mmd&tbrtOSemwmgasm@Qﬂah){;ﬁa dem%eﬂmtysa@pmwhebed
above. Such an enbodi nent may utilize known optical character recognition

(OCR) al gesmhdutiication” eeetorelsi arges bue|stdndayrdg0 suektasuttet IREEt 13981 ate the
image into text files recogni zable by conventional word processing

prograns. Fyehidiighgsard thms may be resident in a reserved area of flash
menory 20( &%ﬁ e preferred enbodi nents of the present invention have been

While preferred embodiments of the present invention have been

10 described, it is understood that those skilled in the art, both now and in the
future, may make various improvements and enhancements which fall within

the scope of the claims that follow. These claims should be construed to

maintain the proper protection for the invention first disclosed herein.

15



described herein as using flash nenory as a storage nedia, it should be 25
appreci ated that other types of non-volatile nenory, such as ferroelectric
WO 03/ 073wP3BTHLS5E02/ 00021 17 random access nenory ( FRAWCT®GoOma@net i ¢
random access nenory (MRAM), can also be used within the scope of the
present invention. In addition, while such preferred enbodi nents have been
descri bed herein as being conpatiblejgith the USB standard, the portable
device of the present 5 invention is not intended to be restricted thereto.
Rat her, the present invention is intended to enconpass portabl e devices

t hat support other comrunication protocols and/or bus standards, such as
the | EEECLAIMS ("Firewire") standard. Wile preferred enbodi nents of the
present invention have been 1o described, it is understood that those
ski |l | ed Whatlieclaimedisoth now and in the future, may nake various

i nprovenents and enhancenents which fall within the scope of the clains

that follow, Theseaqiordble dbvigé ¢apablewidperatibr with aeiost platforiethy oper
protection for the invention first disclosed herein. 15 WO 03/073422

S oo priS s £l 13, 5 g e et
coupling device fof GauRld §9vitd foPBURRG thé'BYitaSie R viba8"d 8lridl s
the host platform;
a non-volatile memory in communication with said coupling device;
a digital camera, integrally formed with said non-volatile memory,
for capturing image and/or audio information, said non-volatile memory
capable of storing said image and/or audio information; and
a microprocessor for at least in part formatting said image and/or
audio information in a standard image and/or audio file format compatible

with the host platform.

2. A portable device as recited in claim 1, said non-volatile memory

| comprising flash memory.

3. A portable device as recited in claim 1, said coupling device

capable of coupling to a USB port of the host platform.

4. A portable device as recited in claim 1, said standard image and/or

audio file format comprising a JPEG file format.



the host platform a non-volatile nenory in conmmunication with said
coupling device; a digital canera, integrally forned with said

non- vol atwioasmeswzy, for capturing i nmage and/ or audi o i nframrsioe/00021 sai d
non-vol atile nmenory capable of storing said i nage and/ or audio
information; and a m croprocessor for at least in part formatting said

i mage and/or audio information in a ggandard image and/or audio file
format conpatible wth the host platform 2. A portable device as recited
in claiml, said non-volatile nmenmory conprising flash menory. 3. A
portabl e device as recited in claim1, said coupling device capable of
coupling to a USB port of the host platform 4. A portable device as
recited in claiml, said standard inmage and/or audio file fornat

conpri si ng 5 JPEG Aipartdbie device\ad @Bited i 2irRAT/sgEbetaddenilimage andiar
portable device as recited in claim1, said standard i mage and/ or audio
file format cagwbiféRematGbmdrisirey 4 GIFle fdimab portabl e device as recited
inclaiml, said standard inage and/or audio file format conprising a PICT
Il file format. 7. A portable device as recited in claiml1, said standard
i mge and/or audio file format conprising an MPEG file format. 8. A
portabl e device as,recited in. clai fur r,y C .Sl 0 uppl y
circuit fo%'recei vf\n%o PeYIFSrﬁst '{Qggtﬁgérﬁjc%lﬂﬁt#égﬁéﬁﬁdg&o@?%%@@?d
power to corrpg&l(%gtfﬁe ?grrrEaQeCO Oprritsslfjllf\bglae P?8¥’Illcfﬁé format.

7. A portable device as recited in claim 1, said standard image and/or

audio file format comprising an MPEG file format.

8. A portable device as recited in claim 1, further comprising a power
supply circuit for receiving power from the host platform and providing said

power to components of the portable device.

9. A portable device as recited in claim 1, further comprising a power

source for providing power to components of the portable device.

10. A portable device capable of operation with a host platform, the
portable device comprising:
a coupling device for coupling the portable device to a serial bus of

the host platform;

a non-volatile memory in communication with said coupling device;



9. A portable device as recited in claim1, further conprising a power
source for providing power to conponents of the portable device. 10. A

port abl e wewswmes4enpabl e of operation with a host pl atfor mpcrlsso2pant abl e
device conprising: a coupling device for coupling the portable device to a
serial bus of the host platform a non-volatile nmenory in comunication

w th said coupling device, WO 03/07343g PCT/ SG2/ 00021 20 a digital canera
for capturing imge and/or audio information, said non-volatile nenory
capabl e of storing said i nage and/or audio infornation a flexible

comuni cations cable for coupling said digital ca said non-vol atile
menory, said fl exi8/digitabrAmeT2 farn GEpturingimags ?W&Ph@” dﬂ@"@?gplﬂaffa'@aner ato
nove with respect to said non-volatile nmenory. 11. A portable device as
recited in cl oomvalatild menmmy capable afistering saiddmegesodéyyaudior at | east in
part formatting said image and/or audio information in a standard inage
and/ or audi o ﬁﬁdnhéﬂmhwat conpatible with the host platform 12. A nethod
of capturing inage and/ or audi o information and upl oadi ng the i mage and/ or

audi o information %(ﬂe‘%lﬂf@ bn%@ﬁléé’t'idﬁs cANERG écbdtﬂnbf‘s%uétdﬁﬁ?%l ®bm ;('é‘)to

capturing i mage and/ or |o data; (b) digitizing Said i nage and/or audio

qata capturedodil RGAUGRLRD hahory, Sdia PGB LS chtloHB dEat1d UidwiRg ' ©

data digitize
said digital camera to move with respect to said non-volatile memory.

11. A portable device as recited in claim 10, further comprising a
microprocessor for at least in part formatting said image and/or audio
information in a standard image and/or audio file format compatible with

the host platform.

12. A method of capturing image and/or audio information and
uploading the image and/or audio information to a .host platform,
comprising the steps of:

(a)  capturing image and/or audio data;

(b) digitizing said image and/or audio data captured in said ‘step (a);
(c)  processing said image and/or audio data digitized in said step (b)
into a form compatible with the host platform; and

(d)  uploading said image and/or audio data to the host platform via a

coupling to a serial port of the host platform.



into a formconpatible with the host platform and (d) uploading said i mge
and/or audio data to the host platformvia a coupling to a serial port of
t he host wioaBfoassz WO 03/ 073422 PCT/ SG02/ 00021 21 13. A metrrsad2/06021
capturing i mage and/or audio information as recited in claim12, further
conprising a step (e) of storing said imge and/or audio data in a
volatile menory. 14. A nethod of autheqticating an operator seeking access
to information on a storage medium conprising the steps of: (a) capturing
i mage and/or audio identification data via a digital canera; (b) conparing
at least portions of said inmage and/or audio data against a tenplate
stored in a néforyA mathodof captwingighagacard/or sudindnfonmetianes dacitédd inhe i nage
and/or audio identification data natches the stored tenplate upon

conpari son i ncia@md 2, $urtyer(domprising a step (e) of storing said image and/or audio

data in a volatile memory.
14. A method of authenticating an operator seeking access to
information on a storage medium, comprising the steps of:

(a) capturing image and/or audio identification data via a digital
camera;

(b) comparing at least portions of said image and/or audio data
against a template stored in a memory; and

(c) allowing access to the infoymation if the image and/or audio

identification data matches the stored template upon comparison in said

step (b).



