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. 70 7 AUG 2006 WD 2003/073422 PCT/ SG2002/ 000021 2 BACKGROUND OF THE

" INVENTION Field of the Invention The present invention relates to 067 AUG 2006
port abl e sSWOr2A08207d4¢22i ce, and in particular to a portabl ecavssagrooderi ce
‘havi ng i mage and/ or audi o capture 5 capabilities. Description of the

-Rel ated Art Portabl e data storage devi ces have beconme a class of

I ndi spensabl e peri pherg . ol I n busi ness,

educational and hone % ’ revrees—are generally not

per manent | & d to a,particular host platform such as a personal

conput er QM y can be conveniently rermved from and attached
to any conputer having the appropriate connection fport e.g., a serial bus
port like a USBTperpresentrinyenten relates to' pi pettable stoseg e)devm..sand iese
portabl e data storage devices enable a 15 user to transfer data anong

di fferent paniputaerte &hportable stotaget Heviee Javingpimege eahd/dr @adid aaptuypge of
portabl e storage device utilizes a non-volatile solid-state nenory (e.g.,
flash rganoégﬁamlgshe storage nedi um and so does not require noving parts
or a nmechanical drive mechanismfor accessing the data. The absence of a
drive nmechani sm enabl es these portable solid-state 20 nenory devi ces to be
nore conpact than surface storage devices such as nagnetic disks and

CD-ROMB.  pascription of the Related Art

O

Portable data storage devices have become a class of indispensable

~ peripherals that are widely utilized in business, educational and home

10 computing. These devices are generaily 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-



. sPortabl e devices such as digital caneras are known for acquiring inmages
-and processing/storing the images in a digital format. In general ﬂg\\@ es
such as. digital caneras focus an image via a |lens on the surface“ﬂ“ 08
‘i mage- sensi ng devi ce such as a charge-coupl ed device (CCD) or a MOS 0 7 AUG
- 2006 3 type image photographing el enedt. The inmage-sensing device converts
the optical imge into electrical signals representative of the image. The
el ect ri caltyreinjaae Phetegrapbingdelgment.e dl henindaggrsamsing dleyine, convarts the
Thereafter, the inage nay be processed to optim ze visual aspects of the
i mage and/opticakiovage, in® elgptrical signals repfésentativerafithie dmade. Aheaglgetnicalonal
digital canera is disclosed for exanple in U S. Patent No. 6,208,380 131

to M sawasigHzls areanemtdigiized ehidighi a1 A/DOsGHV@HeRY TIRERBREE &hkNnidge
entirety herein. It is known to downl oad images froma digital canera to a

host pl at ifgaympes ng(}cieg?eéltBCoﬁ%iz%”Oi%U?Ir aBpOGE St i imégaﬁ difyoPidiand. et e

However, many tal canmera nmanufacturers use propr ary standards in
t he physi . f C ra and host. computer., and/or, in the
cr eatién g’?ﬁdca&@ﬁ 53@53(;? ﬁ{q\ﬁﬁg&ﬁgﬁg ﬁgﬁp}t‘erﬂatfp@aég}% camerg je diRFlageds c h
proprietar st andar d re used, proprietary hardware and/or software are
required 5&( Fﬁ%mpfﬁ)é'? ﬁ\ﬂ)&aﬁ?@?ﬂfi”&o&%@?v@ ﬁavﬁfﬂ gawad Wiieh eadent; i t al
i mges fromthe 15 canera to the host platform For exanple, U S. Patent
No. 6, 111 hetebytipcomesateddiyoreserence injits entieaty hareigst em for connecting a
digital canmera to a host conputer and for converting the imge signals
from wi t hin t hdt is&kmowa toadawnldad imagesfrpat a digitahcaimerd éo Adwist platfofrar m
such as a PC for further processing, viewing, 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 the 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

According to one aspect of this invention, there is provided a portable
device as defined in claim 1 of the appended claims.

According to another aspect of this invention, there is provided a
method as defined in claim 10.

25 A feature of at least one embodiment of the present invention is to



. #20. SUMVARY OF THE | NVENTI ON According to one aspect of this invention,

-there is provided a portable device as defined in claiml of the appended
clainms. According to another aspect of this invention, there is plpyilGdilsa
‘method as defined in claim10. 25 A feature of at |east one enbodi nent of

~the present invention is to 7 AUG 2006, 3a provide a nethod and system for
capturing i mage and/ or audi o |nformat|%ﬂ1 and storing the information on a

portabl e w-aa Wf‘eﬂhH&‘anﬂ‘@ df&tcéadtgﬁ,g@ I.@ggw Q%P%P% eSmidRG and

systemfo |ng|mag an |on roma device 7 AUG

2096 4t rial bus (USB) standard.
The pr ese%%td éﬁ@%ﬁfﬂéﬁ%@b‘? t"(‘fg\/%ér@r%gl%gta % H8m for stori ng i nmage
and/ or audio |3.format|o i.n a format which,is corrgt%tlble Wi th sta?dard

sof tware prot ocos RJFSEN dQYeT)tIQ&f'BPWI BIRvide s ay metBRApEng:  systeppifer

Maci ntosh PC. In a preferred enbodi nent, the non-volatile nmenory conprises
flash medowploading pinepaer e@néf@fodiandie, nfermatiambl Fomevi ae idevisenpat i bl e
with the wuniversal serial bus (USB) standard and i ncl udes a USB connect or .
In this 10 enbodinent, the integrated circuit includes a USB device
controller, which



. ;serves to control the conmmunication between the portable device and the

- host platform As part of the processing operation in a preferred

enbodi nent, the data is converted into a standard file fornmat thal”iAQG 2006
‘conpati ble and 15 recogni zable by the host platformto which the portable
-device may be coupled. After conversiofp into a standard file format, the
data may either be stored in the non-volatile nenory, or uploaded directly

to the hosiatié sbinpafible Witte ttid anidersal éfidl B‘L@J(l’]ﬁ%@ﬁd%@” ng still image
data include but are not limted D7 AUG 2006 2003/ 0734. 22

PCT/ S&002/ 000 : : ; t i | nmats for
storing conti ngﬁés&ﬁségto*ﬁéﬁg? 8?“5&?@‘"@%@ %@Pﬁ@%%& gtgha fﬁro%ﬁlrnlﬁgi ted to
MPEG file,f B . . PTI ON THE DRAW NGS 5. The.acconpanyi ng
i awi ngs, MIRISANRjer Fs BRI e gt oRuh i bt S0
specificatign, illustrate several odi nents of t i nvention _and,

t oget her Wﬁwaf%@rﬁt%e% Sl Bn,ﬁoéep%rmos!é 188 @M HeMp &(ﬂ"p?'ésAB&et he.
invention. Figure 1A is a block diagramillustrating functional bl ocks of
one b5 eMasinteshPGf the. portable device of the present invention and an
illustrative operational configuration thereof. Figure 1 Bis a block

di agram i | | ust tratai preféned téermbedintendcthe ndn-aotatite mermotyo domprisesfflashe

portabl e device of the present invention. Figure 2 is a front perspective
view of anpgnrégbl e device with an

In a preferred embodiment, the portable device is compatible with the

universal serial bus (USB) standard and includes a USB connector. In this

10 embodiment, the integrated circuit includes a USB device controller, which

serves to control the communication between the portable device and the host
platform.

As part of the processing operation in a preferred embodiment, the

data is converted into a standard file format that is compatible and

15 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.

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




. 715, integrated digital camera nodule in accordance with one enbodi nent of
- tlhe- present invention. ]lc:I gﬁre 3 is a front perspect |hvth| ew of anu AUG 2006
aternat| nt of the present invention with t iwce
‘coupled to ?%Eﬁg@g‘?{ﬁpl atformvia a flexible conmunicati gﬁg’%&%@lﬁ/oﬁw ing a
- USB conpatible plug for being 20 receiyed in the USB port of a host
platform Figure 4 is a front perspective view of a further alternative
enbodi ment to JPEGGHT 8pditIGTnN.e Sitardardifie formats dorsfoding continuois vigeot i on of
the portable device coupled directly to the USB port of a host platform
and the di gntfdr autifordata imetldechbutfaré net iritédbd MRESIfite faratected to the
integrated circuit 25 portion via a flexible conmunications cable. 7 AUG
2006 6 DETAI LED DESCRI PTI ON The present invention now will be described
nore fully with reference to Figures 1A through 4, in which preferred

rovaver " be Zﬁbéﬂfeh”.vﬁ@n“mmﬁ”%? "be const r ued
amboai nint < ar E‘*B%- Ao sy, Ao Wnich 4k nGStRBratec i aveonsgiiand

conplete and w | Ichne t@ nventlontothpse skilled in the art.
| ndeed, th& Pﬁ'@é?ft 'ﬂb?] squq o8 ustrate gaverall eebedimenrts, ofvihe inveatipons  and
equi val ents of these enbodi ments, which will be included within the 10

scope of tBAadajegetbed vdthaithe . desariptimn, neerves it explainotheo\pringiples @i Ithe
description of the present invention, nunmerous specific details are set
forth in invention.
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
p.resent 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.



. sorder to provide a thorough understandi ng of the present invention.

- However, it will be clear to those of ordinary skill in the art UrﬂﬁSﬂMﬁ

present invention nay be practiced w thout such specific details ot her
instances, well known 15 nethods, procedures, conponents, and circuits have
-not been described in detail as not té unnecessarily obscure aspects of

the present invention. Figure 1A is a block diagramillustrating functional

bl ocks of one enbodi ment of pETAIPED BESCRIPTIGN Of the present invention
and an illustrative operati mmm%um%n—rher eof . Figure 1A shows a
portabl e devic : | Lnment,
host platform ggg?%%ggﬁﬁ%&éﬁﬁ?%%g%pg@\g%e EJ E%%f'@é‘?ﬂ"?‘%&i ﬂuﬂyg&ﬂ#hﬁ&ej?%@ﬂ?n
portabl e dewice 7Q. Power . supply.circuit 80 draws po fromhost platform
55" and sefobistied JABRATEN 4o P BbtNGrefatidc SROURIEHE A he inteRiare” dovi ce
70. It is understood that in alternative enbodi nents, portable device 70
may i ncl u8BOWRs HihPEFSSRb vEnton mais heweverbe aiokodied 4n manyrdiffepet2/ 000021
7 power supply, thereby enabling operation of portable device 70

i ndepefdefarms and shoglchnet belconstiued asukeing dindited tb evembogipentsssetr e known
in the art and may conprise, for exanple, rechargeable lithium!on

bat t er i esfortfReherein; rgtherithése embodiments Are peovidéd so dieati this diSclbsureheill
includes an 5 integrated circuit 10, a flash nenory 20, a volatile nenory

30 and a Bbqhé@uph%@é&nm&w&ﬁdw fIicRavay ak ﬁivféﬁﬂbﬁ td-thdsasKiRd in

conveniently 1 nplfemented as an applicCation-specific integrated circuit

gtAg'r g)g-e L@pﬁgﬁgyhgg{e%teh%r@(/%ﬁ&?is DR R Lovdr! AN Ynadii&afdndave a

and equivalents of these embodiments, which will be included within the

10 scope of 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 such specific details. In other instances, well known

15 methods, procedures, components, and circuits have not been described in
detail as not 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 invention and an illustrative
operational configuration thereof. Figure 1A shows a portable device 70

20 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

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



;and 512 MB for storing image and/ or audi o data generated by canera nodul e

" io 50 in accordance with the present invention as described bel ow. J§mua806

enbodi menkyo Yesabikse Menory 30 is external to Integrat edp%l‘r?s‘iﬂ%)&z/ow)z?” can
‘conprise elther a dynam c random access nenory (DRAM or a static random

~access nenory (SRAM . Anobng ot her uses, 7volatile nenory 30 can serve as an
initial storage and staging area for image and/or audio data is captured in
accor dance PRWaF SURPlY, thefehy enabling ioperation efpartahle dievicei 70 ihdependentiyses a
m croprocessor 11 which, in one enbodinment, is a RISC processor. Referring
still to Fiofthe host piatforgr Buwch onsboard pddet supplies areckne\es im tha'art drf er f ace
13 which facilitates comuni cation between integrated circuit 10 and 20

ot her com@wc@mpﬁs’@rfoasxumfﬁ,irb@héﬂgaabhé I#iun] PhesHtfrRd, circuit 10 further
includes a flash controller 14 for controlling access to flash nenory 20.

M’npttbl e wi th e ?éﬁ'!’téfﬁ{ P@éﬁ"’af@‘;ﬁéﬁ%%i%fs?e@féggegl@?gﬁﬁ Ta‘iﬁ%dfg Use
el uack t8brlel? St 10, o et RERORF 20, o MGHE FhStoly BB a Wik
comruni cation 0 7 A&iﬁ %2?03 WO 2003/ 073422 PCT/ SG2002/ 000021 8 between
portabl e d83MEEa MPAUR o Iptegrated ciraugst0 can he £onyenjently dmplemented aser sonal -

conmputer (PC) having a USB host controller 93 therein. Wth reference still
to Figure @A applicedipatsnecficr integrated girsyiti (ASI0)es la avelmentlye prefered 16 and
a non-volatile nmenory 17. In a preferred '
' embodiment, flash memory 20 can have a storage capacity between 8 MB
and 5.12 MB for storing image and/or audio data generated by camera module
10 80 in accordance with fhe present invention as described below. In one
embodiment, volatile memory 30 is external to integrated circuit 10 and can
corﬁpriée 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 shown). In this embodiment, integrated circuit 10 also includes

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




:5 enbodi ment, volatile menory 16 is a. random access nenmory (RAM gghaf 2006

. serves as a worKki ng nenory for mcroprocessor 11 during its operation. Non-

vol atile W?ﬁ&‘/o;%ﬁs a read-only nenory (ROM ‘in this e%?gw&{%g@ag can
portable

‘be used to store firmware that performvarious functions o device
-70. Integrated circuit 10 further incl8des.a JPEG Encoder-Decoder (CODEC)

12, io whigh serves to conpress i e data in _accordance wth any of
various k 89%6?%8@36[@ ‘gen‘ﬁ?ﬁ ?@taﬁﬂﬁtﬂg%ﬁw 86g8veh pEa URR-sempatibler or nat
al gorithns include the Joint Photog;s?ihic Experts Group (JPEG file

format, theewsonashcemputar(PCohaving & hostmantraller 83 thenein., and the PICT 11
file format (for Apple Macintosh. conputers). Wiere the data conprises

vi-deo i mage andWithirefefdhadastill {eFigure el intdgrated ¢ifouitd$0 alsmindhedss Fpr essed
in accordance with the Movie Picture Experts Goup (MPEG file format. The

degree to ybiaile (MemdryBI6 GMda d SnéUBIERS SfefRYy be7sel grgtlsd pgél(fehjéa

operator, for exanple,”~ using an operator control” panel n gl tal

data o seepoRineR, VERRlo HRgmofy f'ss, RO HRAE dhemhy ABAREF 1" r o

RN 16 andSPNER 20 BOUARG g ot B crREbeassdr 41 HEDG Hronperption P

check:m  Yelelle TBREIGRS 1705 e ageai rHAMET QMM s SmboBbRTHand gars

during the 25 operation of portable device 70. It should be appreciated:

t hat ECC ebgiuged o stweﬂmme@wamerevarmzmwmmw@de%ego.
Integrated circuit 10 further includes a JPEG Encoder-Decoder (CODEC) 12,

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 Il file format (for Apple
Macintosh computers). - Where the data comprises video image and audio

15 data (exblained below), the data may be compressed in accordance with the
Movie Picture Experts Group (MPEG) file format. The degree o 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 perforfning various error checking tasks during the

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



!

sis.well-sulted to nunerous inplenmentations within the scope of the present

. |nvent|on For exanpl e, ECC engine 19 can be inpl enented by sof t vidr UG 2006
(e g., r ed in a non-volatile nenory), as par cr cessor
1 or aw@sﬁggéor unit separate from m cropr ocessor&)f%{scghoﬁﬁog&fzgt er nal

- corrponents of canmera nodule 50 are of cenventional design. In general, an

i mge is focused on the surface of an i mage-sensing. device 52 via an
optical | eis véil-suitexyto swmsrogs deplereeiationy withirm thehacgpe afdhpl pdsedayi ce
(CCD) or a MOS-type i mage photographing elenent. It may alternatively be

an i nfrar edndrifonor Rartexarmpsle s EGC\dngies sioneaidd fRplbaiertéd®yasbware
enbodi nents intended to capture |Inmages beyond the visible |ight spectrum

The anal 00 (5 (i Rbred RGP hYBSOIIITASS) SR SR G1 ARG RcRsbPfassed

to an anal processing circuit 56 cranp CI

gain adjus vari ous ot her systens
for perforﬁ?ﬁga ét&{%%%rn%@)%ggé%ﬁﬁé%gcréhﬁggéé%aﬂf functions. The out put
15fromanalog cessing circuit 56 s digitiz n A/D converter 58
and forwarded t(g’ea"aﬁ a?aﬁ E’f%ﬂfé‘ts rﬂfoﬁ%@g& Qqelﬁ?ec%/q ag®) af ponyentiesal ng as
expl ained hereinafter. The CCD is driven by a CCD driver 62, which driver
i s synchr ofiesign. lmQﬁn%rﬁblajglma%&mqugedanwWamdof,eam)lmaleaensmws by a
timng signal 20 gen erated by -a timng generator 64 in a known manner.
Ti mi ng geneesicerS&¥ia an opticaldehe §4bylmagessensingrdeviop G mayde &Ghafgeer a
modul e 50 may further include an operator control panel 68 for allow ng a
canera opecaupledt devie@(CaD)orse MOS- t?ﬁéwmepe\mfdtéyapﬁmgeéle%tfllﬂﬁ{dyons of

the canera nodule, including for exanple I'nage resol ution, inmge
magni fi cat bRBmatively bé BAMRfrafed (IR) or ultraviolet (UV) sensing device for camera
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 inblude a CDS cramp circuit, a
gain adjustment circuit, a color balance cifcuit 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 genérated 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 mégniﬁcation, still frame or

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



. 25, continuous Mleo, etc. Operator-selected nodes and functions are 0 7 AUG
- 2006 WD 2003/ 073422 PCT/ S&002/ 000021 10 comruni cated from conty hUﬂOWUfl
al so

68 to ca ' processor 66. Information from m cropr S
‘conmuni cﬁgzmﬁ@gﬁ?rm panel 68 for display to the opeWgéfé 9(3:\ LG D
- (not shown) on panel 68, such as the appunt of avail able space in nmenory
and battery charge status. 5 M croprocessor 66 al so perforns nonitoring.
functi ons woenuhunicated: offemmi eantend Panebebdit to camera| Mienepro@8soFof6.
exanple, in the case of an error in the operation of any of the

above- desciipferthationdrom midtdptocessap 6668 tadso dbmaunicated to coftrobpansl 68 an
error nessage to b e displayed on the LCID of panel 68. Operator control

panel 68 f%a#sﬁ% 'thhe%e?é'toir'&GPahQ.cmgﬁéFQ]M t&ﬂpéﬁ&teé@ﬁw?§g{gll -

activating the ge capture operation escri bed above. Those o
the art woyl preci at r 5Q, Ay t 1 L] rages
and/ or conﬁnﬁ?}gﬁs ca‘i:a%}oa.%ah%r %é%éogsi ﬂ‘e%gmvﬁgr gar{aga?w%t?%grr:)%&@é 5(§k%t<lig"taur es
conti nuous&xi deo, nodul e.50 r'[a furrtqk}er include 15 an ?coust I C gi gitizer
ci rcui t 5 (ndNICEIBRFSSSS, B0 ¢iq'59i PSRy Faiedeg. b@'"& IORF ¢ ¥HRBneafen
modul e 50. The digitized sound data associated with each _inage can be
stored i n CPA¥AUREAtRd, tooparaegcantial Ranel §Bgi Forexamplegdn thecasedlian. As
is known in the art, stored digital inmage data may be marked wth the
address of ertor oorthes ppedation difgianyzetl theumtboreidescrbed heambra hmpHuele 20
| mage and sound data nmay appear together when played back. .
: components, microprocessor 66 can cause an error message to be displayed
on the LCD of panel 68. Operator control panel 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 camera 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 digitiiing 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 correspc')nding digitized sound data, so that both the

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

It is understood that the above 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



ilt.is under~tood that the above description is nerely by way of exarrl?ﬁl ?ITUE

and that canera nodule 50 may include a variety of other and/or 07 A

al t er nat i weo kovsrssgpnponents and features in enbodi ment spofi/sGhezionsant i on.
‘Sone of these known additional and/or alternative conponents andl eatures 25
-are described in the following U S. paténts, each of which is i ncor porated

by O 7 AUG_2006 WD 2003/.073422 .PCT/

R T R s TR ORI
6, 208, 3808 No. 031,9.64 t Ad

Pat ent No. L g‘g@’\%@gem%d\'%ge?@@aé b1 ﬁﬁaw&‘ﬁ waU.S5, %QéntﬂnP eqr agmnn e, 5
Digital inage processi g_%jm rcuit 60 receives the digitized inage

i nf or mat i oAngdeesanaidSe FPaiealtNosb8§oH6GEtn Mapabenl). 3/ PatantNo. té526§29&d

processes-the image so that it-nmay be stored in flash nmenory 20 of
i nt egr at edto Watapabe.10 in a format that is conpatible with host platform
95. By storing the image data in a format conpatible wth the host

pl atforgn (e.g. D,@té{v 8y bfbc@égllqgorcﬁeﬁlt"‘b@r?edel%éﬂ'%é Hkrﬁ]zaeidggﬁ%nﬁegg

t he Wndows operaling syStem present invention ell
LﬁLaﬁcPLSp(fﬁéﬁﬁéé"S?ﬁfﬁéﬁ'b 2@%?%%"%&%@29 °§ﬁd%ﬁ-c§h%ﬁé“-§§‘mm in
such as' 1 oPiseRRsR IS FRabT Aaiha Windte SRt B Har roePiely 20 ofdetimiedy
s descr | bORF m?@nr%e”%&a“ taids %‘é‘%ﬁa@%&?ﬁp am@aﬁ&?c{rheééér%bg&éé' b
reference. It is further contenplated that digital processing circuit 60
can be image data 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 circulit,

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) witH-in the scope of the present invention.

20 Once lthe 'image aﬁd/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



, sinplenmented as software (e.g.., firmvare) or hardware (e.g.,
- processor/processor nodule) within the scope of the present invent{prays2006

Once the iap@?ﬁ,gﬁz%{zpr audio data is formatted by the digi t/5ﬁ8¢2@$8&§| ng

‘circuit 60, ais forwarded to the integrated circui
-conpression and storage as descri bed abre. In a preferred enbodi nent,
~digital processing circuit 60 sends the formatted jmage data via volatile
menory 30, PRAPERS AYsnacessany coamprestonntlhg prasessingcef theidata tnedigtabEC 12
25 of integrated circuit 10 receives the Inage data fromvolatile nenory 30
and 0 7 AugreoEssing/cireiv 5008 camereThedae0s0 Ga0dascriiad pboteraliewsnihe
necessary conpression. The processing of the data by digital processing

circuit 60image candior amdiol datd tesbdeswredem abfenatl ez Hymaggy and/ or
audio data to be stored in a format recogni zed by and conpatibl"e wth host

platform Sgompatible WhPRG3tHbA0ME 05 THils! BbSparlitle [dificy PETHEThth @il NOSt

platform 95, and as the data is store a ormat ~ conpatii
ol at orim obSB, Port 8P RSRIEMA SIS 18 B i UBrin & MR Smatom
For mat t ngcopaiaieculth RRSt,cqmBlist Sk one Jhariol hardvaryey SrvmmP e -
stored in io flash penpry 20 as descri bed above, or the data may be
upl oaded dfgasdreryon Bostpatiorn £6rip ardertordawnipag isadiproress ikagepobaediei ng or
storage - within the host platformis 'nmenmpry. Reference Is now nade to
Fi gure 113datatiremm pertableldevical7adodrost platform 95. It is understood that upon
formatting of the data into a standard format, the data may either be stored in
10 flash memory 20 as described above, or the data may be uploaded directly to
host platform 95 for playback, further processing or storage within thé 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

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

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



sillustrating functional blocks.of another enbodi ment of the portable device

. of 15 the present I nvention. In this enbodinment, portable device(37£5i 2806

conpat i bl i USB standard and includes a USB pl ugg,]s]l% S
‘Figure 18%?%;\}/50?5!?% coupled to a USB host controller 193 o %@?02@
-platform 195. Optionally, portable devixe 170 further includes an

addi tional USB port 162 that is coupled to USB plug 118. USB port 162 is
provi ded asirguigoii@nicant bexccarweanigntlyt implemented aseant ASIGupl dnotomer

USB- conpati bl e device(s) to the USB via portable device 170. In this
enbodi nent enmbodiment, detatilee memoryl $30 dompristsseithderSB DRAM corcanSRAM er 115
for controlling the communi cation between portable device 170 and host

pl at f orm 1Qfhioh selfeB &9ah ifkial ERragy ardPfor iR@gb%cﬂoﬂSMhi@edéta%égt‘gr{e?Fre

conprises an integrated circuit 110, a flash 25 nenory 120, a v

menory 130}'»’88@%@'95??Wh'mg%rsi%cfnvérﬂl for at ed O 7 AUG 2006 WD 2003/073422

PCT/ S&002 clrcui can be conveniently inplenmented as an

ASIC. Ip one e |ent ...vol agi | e ry, 130, conpri se ither a DRAM or a
SRAM ich se gg'lr‘;@ Al; ﬂ‘#t%@lur%tgéadéte&r%@%f ﬁ'cpﬁagﬁaﬁam'sﬁﬁd?o dat a
captured in accordance witB_ he present invention. 5 Referri ng still to
Fi gure 113MigrepERsessen 141 which preterabiinds iasBSE pracesses: detegsated drouithi ch
preferably is a RISC processor. Integrated circuit 110 further includes a
fl ash' confli@l fusthet tincluges carflashl comigolierctt4 -foo controlingnecessg e dlashd a
menory controller 133 for controlling access to volatile nenory 130.

I nt egr at edmemarnyi 120 Endbsmemory wdetrolier 68atfol eontrolling dctésartd volatile .
memory 130. Integrated circuit 110 also includes a volatile 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. [t should be
appreciated that in an alternative embodiment of the present invention, such
15 firmware 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 Sy the operatoi' via a user intérface in digital camera module 150
as explained below. In one embodiment, the compressed datak is sent via
RAM 116 and then through USB dévice controller 115' to host platform 195.

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



, s10,a non-volatile menory 117. Preferably, volatile nenory 116 conprises a

- RAM for use as a working nenory for nicroprocessor 111 during its7 AUG 2006

oper ati on, i[)},ﬁm?%-vol atile menory 117 conprises a W&ﬁ#@%ﬂ"%&om q

firmvare that” performvarious functions of portable devi
-be appreciated that in an alternative f:‘(rbodi ment of the present invention,
such 15 firmvare may be stored in a non-volatile nenory within the host

pl atform nthtdugh fldshncartralier  adlte fldsty metndri01 20 for etyraged ci rcu!'t 110
further includes a JPEG CODEC 112 for conpressing inmage data in accordance

with any of varidiiio 'gpg@df" ji ri such
as the JPEG fi I% forﬁ%tﬁe. € Fc]!r%:?ittaﬁ? gﬁﬁngtu QQEEHJP taﬂg&ﬁl%f&%fﬁ%ﬁ"gornm.
conpr essed (Cry) ERFRA S or AR ARB0F Y, Bndfif 5 06y 28 Be B ot
conpr essi on _may,.. be:sel.ected by t erator, via a yser interface in

di gi t al capriaton af BOHERl @%"'é&ﬂ?ﬁi P shguidine aPRf%ﬁ@eeﬁbaEE%epgme
conpressed data i's sent via RAM 116 and then through LI SB device

control fer 1195¢c808 besmplementadnasosoftware fe.gnofimawaeabetihasdware Ke.g.,
conpressed data is sent via RAM 116 and then 0 7 AUG 2006 WD 2003/073422

PCT/ SG200 2 peocExsor/proceasisop ngidule )arithit the scopecof thédpreserdtlimsdntisarory 1 20f or
storage. Additionally, integrated circuit 110 includes an optional error

checking (~CC) liengi ogrréatly fmrefarrsd @mbodimendr a9UslustFated hemikirg fersks
during the operation of portable device 170. It should be appreciated that

ngd\(/avggien( gr?igr-o?a}&é‘s%ﬁr bf11 BINBBRVEAoES coRhioMrts (&F Bortalble” BYAES) 171,
including flash controller 114, USB device controller 115, RAM 116, ROM 117
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 nurﬁerals incremented by 100 in Figure 1B.

With reference next to ngure 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 imgge 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



. sprocessor/processor nodule) within the scope of the present invention. in a
-currently preferred enbodinent as illustrated in Figure 113, 07 AUG 2006

m croprocessor 111 controls various conponents of portable device 170,

including flash controller 114, USB device controller 115, RAM 116, ROM 117

10 (and execution of firmwvare code stot®d therein),.JPEG CODEC 112, ECC

engi ne 119 _and nemory contraqller 3. In this enbodi nent, portable device
770 aiso. 1A RRSPERtp v o e D i noRebR dextye,af & Ma be Goupied to a

m croprocessor 111 to disable read and wite-access to flash nmenory 120
when act i Vigst @latfore 398nviasa Misyibie campmuynicatipascaabiel 342 mavirg &iUSE elug B
operates as 15 in. the canera nodule 50 in the enbodi nent of Figure 1A,

wi th |ike ¥l&atits endifavibeing efoeivaccin thend S8l sorit of hest ptatidriny39%5)0 This Fi gur e
113. Wth reference next to Figure 2, a front perspective view of a

portabl e allowsageat flexibilityih theatdptlrecafiipragel ahdiecatidloata i th one _
enbodi nent of the present invention is shown. In Figure 2, portable device

170 I's sshown wilhha AGHHEPERIRIAGRRE BMbbHMEROLS tH pﬁbs_tehpmdemo

Camera nodule 150 is shown as being structurally 1 ntegrat eh_rvmt rlegg-rtabl e
but ton 169" S riAerePeciverBR! S FRY's, O felraleal it poflon AT Rra™ @
ol at ror m F9E08,630EE 47 Bimay he R Besitvanind 1/t o adtet lartaien on

or tabl o dSB: ) JiGHPAIDEAEBIHI BACKG 450nab OBk Siavcsos B M3y teex bl ¢

communi cati ons cabl e 342 having a USB pl ug
connected to integrated circuit portion 410 via a flexible communications cable

10 444. This embodiment also provides a high degree of flexibility with respect to
image and/or audio data capture.

U.S. Patent Application published as US-A-20030005337 (the “'337
application”), entitled “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 ‘337 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 ‘337 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




;318 at its end for being received in the USB port of host platform 395.

. This allows greater flexibility in the capture of image and/or audi?p AUGUZE06

5 In a funybepesalspenati ve enbodi ment of the present inveigd&hoddistohrs N
‘the front perspective view of Figure 4, an integrated circuit portion 410

-of a portable device 470 may be couplelibdirectly to the USB port of a host
pl atform 495, anél di giiﬁl .canmera nodul. e 450 of Q$rt,ab|-e devi ce 470 may
be connect®FeriBed ARAYear hedMags: O 551aat Rertans of e Impge; gredigitized,
comuni cations cable io 444, This enbodi nent al so provides a high degree of
f1 exi bi|ityprarespadeapd stored as templaiesing mserediarea oh flashenemosy 2Pat ent
Application published as US- A-20030005337 (the "'337 application"),
entitled " AHecHorsl eropldtehayatantatiieliVed AUGHD GAHAED AUTHENTI CATI ON
CAPABI LI TIES, " which application has previously been 15 incorporated by

reference herei Mhreafiér, Cheford|dcorbs 00 flasmpemiory 20 it oM etambrd he
present application, describes a portable nenory device-wherein nenory nmay

be accegsedp lé_woeibo_%g%‘)%aptate%@g} ﬁgi&wimaé{gtf‘n %ﬁ&ﬁtiQrdigigg?g and

particular, the invention rec ppli1cation ac

dont 1124 ol 8 R UG 250l b SEBP L ot il Sl s
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information for authentication purposes as described in the 337
appl i cat i oficcess tpdhei informatioguin the fiash memary aadiorfwsitplationm iz enly a
uni que i mage, such as 25 for exanple that of the operator's face, is
capt ur ed bgratedr apomdedrdirb@ation that thABAnpa®Gmage and/or audio information
10 matches that in flash memory 20. |
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 irivention, portable device
70 may be used as a scanner, receiving an image and then storing the image
in memory as described above. Such an embodiment may utilize known
optical character recognition (OCR) algorithms to receive images including
20 text and then translate the image into ’;ext 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 2003/ 073422 PCT/ SG2002/ 000021 16 descri bed above. The image, or select

- portions of the image, are digitized, processed and stored as tenpf glg2006n

a reserved area of flash nenory 20. The stored tenplate %_y alternatively
‘be audi o d¥PA0IPRMBatter, before access to flash menory PSF/SRIQANPRed,

--camera 5 nodule 50 accepts inmage and/ audi o Information which is
digitized and processed as descri bed above. Sone or all of this digital

i mge and/ candami access omemidren(FRAM)eor cpapastis RERIONSt addtlsS hMdn) Mge
and/or audio tenplate. Access to the information in the flash nenory

and/ or hosY{MRANY, Q4R iafsdBley used At tHQOébo[Cp%ggaf &H@térggﬁﬁﬂ;e%bgga,gnﬁua .

i mge and/or audio information 10 matches in f

further al i ; r'gmglf r i t sfpred in a
reserved arraggﬁr@b’ Wz’a‘gh e ryé%jg %ﬂ%@@&ggg@@nﬁ%@és%&%@%fs |
ortabl e deyjce ' hi tenpl gt es can | hcl,ude barders,

Eac kgrou nd?gmdc%g%t%‘%m% 3@% el} ﬁéy"‘t@?&g&oﬁ% ppﬁaH]eagﬁV'ﬁ% RS rtge Jreaenth or
15 wi t hout , t he  ,added 8[ a,B ical, tenplate. In a still further enbodi nent of
the prelentnVeRlientisoRot 4 e tQ|chg JestritedrdheraioysRather,athe: rasent

receiving an imge and then storing the inmage in nenory as descri bed
above. Suchvaptiembisdintendedrdp encompesk rpattablepdévess chat asupportr etegmni ti on
(OCR) algorithns to receive inmages including 20 text and then translate the

i mage i nt ocomriuri¢dtiom pectogolsz abdforblus astasdarnde) aluchasdtHy QEEESI1R94
prograns. Such OCR algorithns may be resident in a reserved area of flash

menory 20. ("Firewire") standard.
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



. sWiile preferred enbodi nents of the present invention have been described
. herein as using flash. nenory as a storage nedia, it should be 250 UG 2006
appreci ated that other types of non-volatile nenory, such as ferroe] gc@rl C

‘0 7 AUG 2006 WD 2003/073422 PCT/ SG2002/ 000021 17 random access nenory

- (FRAM or magnetic random access Menory, (MRAM, can also be used within
the scope of the present- invention. I'm addition, while such preferred
enbodi ments have been described herein as being conpatible with the USB

st andar d,c tﬂﬁ,'%)ortabl e device of the present 5 invention is not intended to
be restri c'Te hereto. Rather, the present invention is intended to
enconpass portable devices that support other conmunication protocols
and/ or bus standards, such as the IEEE 1394 ("Firewire") standard. Wile
preferred enbodi nents of the present invention have been o described, it
i s under st obd t hat A PREeblgidevicecanableef eperatignwithrhostrlatfermHbe f ut ure,
may make various inprovenents and enhancenents which fall within the scope
of the cl ai ms poHablefdgvicawcompeisingc! ai ns shoul d be construed to nmintain
the proper protection for the invention first disclosed herein. 15 0 7 AUG

Sngf (5) rlﬁ] C![_ﬁla M5  1afcquplinglievicdanitie forapabar imégrap Aialé conngétbhfct fifiy
into a female connector of the host platform such that the portable device
is supported therein and is coupled to a serial bus of the host platform
thereby;

a non-volatile memory in communication with said coupling device;
10 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

15 with the host platform.

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

comprising flash memory.

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

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



. :portable device conprising: 5 a coupling device in the formof an integral
- mal e connector for fitting into a fenmale connector of the host pl ﬁlzfﬂé%
such that the portable device is supported therein and is coupl ed (9 06
'serial bus of the host platform thereby; a non-volatile nmenory in
- comuni cation with said coupling devicg, 10 a digital camera, integrally
formed with said non-volatile nmenory, ~Tor capturing i mage and/ or audio
information, said non-volatile nenory capable of storing said i nage and/ or

o e oGy o A RorBoM 6e0RE e Satied B oBlim | FoSkid SaRGAk [HEGE I 0

said i nrage and/ or ormation I n a standar'd T nmage o file
format conpati S5 wth th ; latform 2. A portable device as
recited in cl ﬁ#ﬁ?altcjogﬁ%'ﬁﬁ)ﬁ“@cﬁgﬁq r Fmry conprising flash nmenmory. 20
3. A portable device as recited in claim1l, said coupling device capable
of coupling to a USB port of the host platform 7 AUG 2006 19 4. A
portable device as recited in claim1, said standard inmage file format
conpri sing & JPEG A pertablendevice. asarggiiedain elaimv1,ceaidsstandandeimage fileai m 1,
said standard image file 5 format conprising a AF file format. 6. A
port abl e devi fernet coewrising arGIf fie formatsai d standard i mage file fornmat
conprising a PICT 11 file format.

6. A portable device as recited in claim 1, said standard image file

format comprising a PICT Il file format.

10 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

15 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.

20 10. A method of capturing image and/or audio information and
uploading the image and/or audio information to a host platform,

comprising using a portable device according to claim 1 with the host



210, 7. A portable device as recited in claim1, said standard i nmage and/ or

_audio file format conprising an MPEG file format. 8. A portable del7 &d6 2806

recited in claiml, further conprising a power supply circuit for
Teceiving power fromthe host platformand providing said 15 power to

- conponents of the portable device. 9. portabl e device as recited in claim
1, further conprising a power source Tor providing power to conponents of
the portable device. 20 10. A nethod of capturing i mage and/ or audio

i nfornation agﬁaﬁd}m i‘ﬁaégrﬂgngé Bﬁt {'hrgaggﬁ)gefi/ or audio information to a host
r a

platform co I'sing usi'n portabl'e device according to claiml1l with the
host 7 AUG 20 20 atformin carryin t the steps of: (a) capturing
i mage and/ or gg)dl Ocaﬁttg!ng(lmag(ﬂ %ﬁ'ﬁpﬁﬂﬁ'gs‘%%@ i mge and/or audi o data

captured in sgjd step.(.a); (¢ rocessing said i mage and/ or audi o data
digitized in 3 g Q@@'Oéﬁai%wg%a /PbaHﬂi'@cd?datcaB?L@ew'm Raidraiep 6
platform (d) fitting an integral nmale connector of the device into a
femal e seri al (Cpor Pregessing sidtimpgataneyon audit dateadigitizedpp sambstep deyinte i s
supported therein and is coupled to a serial bus of the host platform

t hereby; and (fprponsphtinde sdthdhe mageplatfdfmy audi o data to the host
platformvia the 10 coupling to the serial bus of the host platform 11. A

met hod of capydy i ndittingeaei a@ma?é'dbﬁnédlbpémbimi@inf@ﬁiféﬁ@g! gerigt! ai m 10,
further conprising a step (e) of storing said image and/ or audio

port of the host platform such that the portable device is supported therein

and is coupled to a serial bus of the host platform thereby; and

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

10 coupling to the serial bus of the host platform.

11. A method of capturing image and/or audio information as recited in
claim 10, further comprising a step (e) of storing said image and/or audio
data in a volatile memory.

15
12. A method according to claim 10 and further being a method of
authenticating an operator seeking access to information on a storage
medium of the portable device, wherein step (a) includes capturing image
and/or audio identification data via the digital camera of the portable

20 device; and the method includes the additional steps of:

comparing at least portions of said image and/or audio data against

a template stored in the memory; and



, .data. in a volatile menory. 15 12. A nethod according to claim10 and

- further being a nethod of authenticating an operator seeking acc§§s tEo
information on a storage nedium of the portable device, wherein e’w (2396
“includes capturing inmage and/or audio identification data via the digital

- camera of the portable 20 device; andhe nethod includes the additional
steps of: conparing at |east portions of said inage and/or audi o data
against a tenplate stored in the nenory; and 0 7 AUG 2006 21 all ow ng
access to the inf oLglifaddesss thaTHISTARYLS 1R fidye AAERHbliRkat i on data

e up d conpari son.

mat ches the stored tenplta upon sail
identification data matches the stored template upon said comparison.



