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BACKGROUND OF THE INVENTION

20 FIELD OF THE INVENTION

The present invention relates to the field of storage of electronic data. More
particularly, the present invention relates to the compression and decompression of data

stored to a portable memory device.

BACKGROUND OF THE INVENTION

25 Portable memory devices, sometimes referred to as “key chain” memory devices or
Thumbdrives™ (which is a trademark of the assignee of the present invention), are small
‘portable data storage devices. These devices have become a class of indispensable computer
peripherals that are widely utilized in business, educational and home computing. These
devices are very small in comparison with other data storage devices such as personal

30  computers (PCs), personal digital assistants (PDAs), magnetic disks, or compact disks (CDs).
Indeed, the name “keychain” memory device describes the devices as similar in size to a key.

Portable memory devices are generally not permanently fitted to a particular host platform,
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t he anount ata that can be stored to the nenory of fhese devices
wi t hout increasing the physical size 20 of the nenory and thus the size of
t he devi ces.Aldudighistomiag|data to aiporiablgingerhery elevihehasdureven wrehivfthe ubfityafl owi ng
manuf acfurers, to. decrease, t.he si.ze of these devj.ces W hout decreasing the
Arount fPedatisy AT ETaN e reBUTE el RRru T R als it B! her
obj ect Sthﬂf gz@chieved by the present invention conprising a portable menory
device that Is capable of easy connection to a host platformsuch as a PC
via a USB 25 port, IEEE 1394 (i.e., firewire) or simlar port. Included in
t hd5de\SIHIMARY @FHTHEMNWENTEAN onl y-menory (ROM), random access- nenory
(RAM, USB controller, and a mcro controller. In addition, a data
conpr essi on Adwdrdiaglonpisemsobiert efithepecsest innaitiod éslpiovidetresysipor drallrpparagisor y
device to conpress/deconpress data as:it is st%r ed and retri eve% from
menor y.thatznables users to save larger quantities o data to a portable memory device than the

current state of the art would allow. This would allow manufacturers to increase the amount

of data that can be stored to the memory of these devices without increasing the physical size

20  of the memory and thus the size of the devices. Additionally, this would have the added
benefit of allowing manufacturers to decrease the size of these devices without decreasing the

amount of data that such devices are capable of storing.

These and other objects are achieved by the present invention comprising a portable
memory device that is capable of easy connection to a host platform such as a PC via a USB
25  port, IEEE 1394 (i.e., firewire) or similar port. Included in the device is flash memory, read-
only-memory (ROM), random-access-memory (RAM), USB controller, and a micro
controller. In addition, a data compression and decompression engine is included in the
portable memory device to compress/decompress data as it is stored and retrieved from

memory.
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BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features, and advantages of the present invention will be apparent from
the following detailed description of the preferred embodiment of the invention with

20  references to the following drawings.

Fig. 1 is a block diagram illustrating functional blocks of one embodiment of the
portable memory device according to the present invention and an illustrative configuration

thereof.

Fig. 2. illustrates a flow diagram that describes how the host platform communicates

25  commands to the portable memory device.

. Fig. 3. illustrates a flow diagram that describes how data is transmitted, compressed

and saved to the memory of the portable memory device.
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menory of a portable nenory device is accessed. DETAI LED DESCRI PTI ON OF THE
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Fi gure OWs a portab menory device 100 (a smal | handhel d devi ce
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general purpose m croprocessor. 03/102788 PCT/ S&2/00086 In one

enbodi nent, a working buffer 165 |s | ocated in the mcro controller. In an
Figure 1 is a block diagram illustrating functional blocks of one embodiment of the

portable memory device and system of the present invention and an illustrative configuration
thereof. Figure 1 shows a portable memory device 100 (a small handheld device capable of

20  fitting substantially in a closed fist) that is connected via a universal serial bus (USB) port
IEEE 1394 (i.e., firewire) or similar port connector 40 to a USB port (or similar port) 192 of
the host platform 195 (such as a personal computer). In the preferred embodiment, the
connection is made without wire or cable interconnection. Host platform 195 is coupled to a
power supply circuit 150 located in.portable device 100. Power supply circuit 150 draws

25  power from host platform 195 and serves as a power source for various components of

portable device 100.

Referring still to Figure 1, the portable memory device 100 includes a micro
controller 160, flash memory 180, and a data compression/decompression engine 190. It is

understood that micro controller 160 could also be a general purpose microprocessor.
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alternative enbodi nent, the working buffer 165 is |ocated outside of the
mcro controller 165 (e.g., in the RAM 110). In the preferred enbodi nent,
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scope Of they BEAIEBE approMeRH R datd QIRHRSSLAALHREHEM ASSIRR BOGh&De190 is
not required to reside in a particular location in the portable device
100. | nistpdentwhiarerioospiars withisrthelscoperpf thegremnicingenin dponsembedipenp| aced

i desi hoi ce, th ffar di pg. desi flexibility t it dif t
oot cstraesRRfeRomprERof kasthe sBisutRl e Pt bt s st el

corrpreslagrgg{)f@gmt iG$HaMe 0 00L 9 BIHRF %&ﬁnféﬁ@,a?@fter the data is

transferre e‘host p orm 195 to the portable nenory device 100.
The dat @niggessionddisbmpreasioh engine 19®isimplertmtal g3gpakatf snipasatoddrditd. dn USB

bus. The data conpression/ deconpression engine 190 retrjeves the data from
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device 100 al so includes a volatile nenory 120 and a non-vol atile nenory
110. In a prBitercosgresibadicomnpressical aigineel Wenvopyest@dataalzer tiB0dataisdom access
ToTo5 1 brestigngaton 153 £ hOpdreatie herory diee 1 gt bt 160 -3
transferred in the form of data packets passed along a USB bus. The data
compression/decompression engine 190 retrieves the data from the working buffer 165
20 (typically one sector at a time) and compresses the data. In the preferred embodiment, the
data is compressed to 50% of its original size. Thus a packet of 512 bytes of data will be
compressed to 256 bytes. After compression, the data is stored to the flash memory 180.
The compression/decompression engine 190 also decompresses data stored to the flash

memory 180 and transfers the data to the host platform 195.

25 In this embodiment, the portable device includes a USB device controller 130, which
serves to control the communication between portable device 100 and host platform 195, such

as a USB-compatible PC having a USB host controller 197 therein.

With reference still to Figure 1, portable device 100 also includes a volatile memory
120 and a non-volatile memory 110. In a preferred embodiment, volatile memory 120 is a

30 random access memory (RAM) that serves as a working memory for micro controller 160
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during its operation. Non-volatile nenory 110 is a read-only nenory (ROM
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vVari ous conponents portabl e device 100,

i ncl udi fgnMSRicleNdcompeaBioh @hdigE 1968 may ROMpldikntabia VAL s(vittdn ereecut i on
of firmware code stored therein). 15 Optionally, portable device 100
f ur t her sdope bfithe praseiSBvgdion. Fontxagipbanyriteipaetetswiteh 474 epschbedmpieresnieddii ent

feature that can pe used to, couple other USB-conpatible device(s 0 the
por t abl ¥I¥ays Eeeg.iggn\y?rg So&gs! iny °8h‘é)?%tﬂ58m”}?é¥9f ?Sngarrf ?}b Icrsoo(fc{r\s\%)ﬁger 126r(])0§>r

shoyp) , &R0 0 RH2YIAT0H RcroRbai51868 60 ( APAN allc@kive BRWBdinRAg tigoni t ori ng
sof waraésa%%gtkgsg I]o%t) Pes?de In (t:he host platform 195 and 20 conmuni cate

W t h USBribosioteeostitel 174r cah € atnoanfuakivitdhavieich enapelaopaniedby perusabl e devi ce
100. The architecture of a portable data storage device is described in

U S. Patent application entjtled, "A Portable Deyice Having Bionetr|cs-Based
AUhent | cat | B CucHBib PFY ETbom RGOSR 1) B o BT S SF PR SR SeN 1001y 5

2001 and in .U S. | ' entad k HYy -6 #rofeplifge Device
Capabl ecod\‘trOEeYaﬁlgﬁ)uggsr@@éqe@&%hggﬁlggexlflegiWSE%ddga Uggtat olcg%Cofrput e?‘g W th
Serial hoM 996,808 RIANG. 1201 (@ud exelutidd affirates cadefstavd thesgm)am of the operati on

that occurs when the user connects the portable device 100 to the host
platform 195 (step 205) and initiates th avi of data tq.the portable
deviTe 100. Ontieradly, mblm%weagpgbﬁ%a%?%%%éj@ RSO F}é&“rﬁr‘?ﬁqi@s,
portabl e deyvi,ce_ 100 u TR =1 g | Qe bl @&gdergyent ly
br et or r B 6 0 ST B S B RE Ai sls R | b bR S ®

to the portable device 100 via USB.

In one embodiment, driver software (not shown), application programming interface
(API) (not shown) and monitoring software (not shown) reside in the host platform 195 and

20 communicate with USB host controller 197 to facilitate the operation of portable device 100.

The architecture of a portable data storage device is described in U.S. Patent
application entitled “A Portable Device Having Biometrics-Based Authentication
Capabilities” with Ser. No. 09/898,365, filed on July 3, 2001 and in U.S. Patent Application
entitled “Portable Data Storage Device Capable of Being Directly Connected Via USB Plug

25  to a Computer” with Serial No. 09/803,173.

Figure 2 illustrates a flow diagram of the operation that occurs when the user
connects the portable device 100 to the host platform 195 (step 205) and initiates the saving
of data to the portable device 100. In step 205, upon being coupled to a host platform 195,

portable device 100 undergoes an initialization procedure. In a currently preferred
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enbodi nent, the initialization procedure involves establishing
comuni cation with the host platform 195 and ensuring the host platform
195 i s aweoeostioziss port abl e devi ce 100 has been coupl ed t lrermedcn2/obisst
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occurs en data i t ransf ed to the portable device to be conpressed
and wri \ﬁgtéﬁr%oﬁtf?ﬁafsb%eﬁmﬁ}éﬁ%(i'y 180. Host platform 195 transnmits a first

data packet to USB controller 130 (step 303). In one 15 enbodinent, in

accor dance wid fep heo, USE platborsit BFdasHsendacbqebat @ poaakletmdnsory deviegUit/al ent  of
one sector of nenory or 512 bytes. In_an alternative enbodi nent, in
accor damcide date ko {IsB mememd 8P dn therforre € o WaHe sopaERet Injstepsl Shl/SBcontiyalier

Cont ol | 130 receives packet. of data, from,ha | at f 305).

USBM coﬁﬁ &CF@FST\?%?Q%EW 5 “&ea?"é”Bé@%gP IC%H & %@Eﬁ%&ﬁ?%ﬁ@gg’ %fgé&%tglt% (gp 310).
I n the prefisgrdipdy 29t aahosd ey, working buffer 165 can hold a maxi num of 16
kil obytes of data. If working buffer 165 reaches naxi mum capacity and can

no longer store additional data, then the next data packet may be rejected
and a negat i FiguwreRribwitetrgerfiny diagmr) obibmenerrten thahodcarsshan dafisni cr o

troll 60, tq, h troll 195 | i cat i t.hat j dat
packet VARt otbua el oieie S et R et o ST AR SR 4ES,
retr ansm Sy @hiae | 9 ARER s RERKETatd SdcrBt 18 USIDntrollBi BONGRESSS). dh cpacket

rejection and retransm ssion continues until the working buffer 165 has
capigi t ymbodiacae it acmordadde with it USB{2:0 standeed, cpeht dqta packyt is thecgagivelsat bl | er

160 executes data conpressjon/deco essj.on _engi.ne 190 (St.e 31

Conpr es§P‘6?ﬂ°€f€@5ﬁ‘iﬂ"é£'§ Pbgls:}e%?%gnfgg{t%’ﬁéﬁ‘ﬁ GEbalmEN e Cgorg?rpcgé“fléhsesj Bred in

wor ki ng o R figry 163 c(a?}lﬁ‘a‘ékgcg@%ia?te@ First In/First Qut scheme whereby data
n

packet s are conpresse the” order that they are stored to working
buf fer 165 WUSB Cbrirdller $30 paeives packetr efdlatanfrow hitrdatfopmf ¥98r(sep80DeiRP t he
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20  embodiment, working buffer 165 can hold a maximum of 16 kilobytes of data. If working
buffer 165 reaches maximum capacity and can no longer store additional data, then the next
data packet may be rejected and a negative acknowledgement (NAK) communication is sent
by micro controller 160 to host controller 195 indicating that the rejected data packet was not
received (steps 312 and 313). Host controller 195 then retransmifs rejected data packet (step
25  303). This process of packet rejection and retransmission continues until the working buffer

165 has capacity to accept an additional data packet (step 314).

Micro controller 160 executes data compression/decompression engine 190 (Step
315). Compression/decompression engine 190 operates on packets of data stored in working
buffer 165 (Step 320) in a First In/First Out scheme whereby data packets are compressed in
30 the order that they are stored to working buffer 165 with the first packet stored in working

buffer 165 being the first to be compressed and transferred to flash memory 180. In the
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-7 WD 03/102788 PCT/ SG02/ 00086 preferred enbodinent, data is conpressed to
50% of its original size. In the preferred enbodinent, when operating on a
USB 2. 0 stvawbamel;ssconpr essi on engi ne 190 operates to CONMm@@EIHGQMNBSEECT Or

(512 bytesired erdBédmaht, dathiis@mprossad tab0rofiés by ginelndizedi el pretshrea
operating on the USB 1.1 standard, conpression engine 190 operates to
conpr es edwdimensswhsn epering oar ESB 2Abstandsrh P@@Q’@éﬁ%?%mf‘sl%@%@éﬁt?%ﬁ | ash

menory 180 (S i i | i controller
Too. | nepmersy Bhe R HERHY sTRRR P RuE IF M e thki b Rt D e
that t hepdatifg of tREUSH 1CI0sMmidasd @8mpladsioh REgINO $90 PperdtEDIoMonpadsa 64pPRABS t O
fill sectors in the flash nenory 180 as if the data were not conpressed

(i.e5, Hamdyptioss. dformpmsseddpiads savgd daflashpeemewdB8r$tepPRYS conpressed data
10 witten to the first sector would appear to the host controller to fill

one entire segtor. In .realit t.he ta | r e to 256

bytes and is ey T%PPH&IZ115Cf)ﬂtgo%eg(r:btyotgg%ggzo&%g{% ﬁé@uﬁ‘ﬁ%&%%éﬁed for the
dat a hadpidodidnt 08 R0t PraRfoRBIBE usENUZe LBV Se tanthe Mavkebeing colapssedafTber it
is conpressed from512 bytes to 256 bytes, may al so be saved to the first

sect or . tHewhost platfoustdatoanpeasitefi]l se¢iersga chmipsh aemqiad &@es ifvie date weremeal ity

is saved to the fir ecto wll 15 ear to be.saved to the second
sect or. S@RFIssHd {&-?-’5 F'r’)eg%“fe? 9;{‘?Od’é‘foénfﬁﬁ%q‘ﬁggg%g(cfeﬁc?g' “ﬁ‘é‘aﬁamg‘éeé%egrdfm | |
appesr L@l 18 Wehst Rl S/ dulti 4fhesaBtRN heRordiRBSRMNEhkitite RAGFEIn saved to
t he second sector w il appear to be saved to the fourth sector. Typically
st andar deaitfithe éata Greodgiresstd romari@ té 266 bytepandeis saved torbalfi thei seetor spage that

I d. If th j t ket of dat t host tr.ql l 195
Cr anem vl perdRolorsks it §od o lRRREBRPHSI e b3 ST a] LIS £h 87 303)
Dat a CO%&P&%&M@%@ b Eoh I 2085 1HYSE bg@sg N ESSsaflitiotthoNAL sRaskabs of

data stored to I'ng buffer 165 (ste 20). When there are no nore data
packet s thohdseconmles sisestcotdéata pidket) athactciompal s isisevedan dhsfint segwrswidlsi on
ends. Figure 4 illustrates the steps by which data is retrieved fromthe
oSy EUDEEO bREAYEDLS 6 S ST et B DG AR LRSSt P of ep
410, usgp | 68 0 Bt ReketRh A QR k8K | N Step
410, ugﬁﬂ%gg%ggé ?:%%Jag% {h%%ghﬁ%egfo\f[%ﬁa%%%?ﬁnl&%,a%orqt abl e device 100 may
under go sedt6r wil dppahd t3 dkisaved tptiecldutheedescri bed previously. Host platform
195 requests services fromportable device 100 by sendi ng request packets
to USB host controller 197. USB host .control.ler 197 .
Typically standard 2 bit error detection and 1 bit correction mechanisms are

employed.

20 If there is another packet of data, then host controller 195 transmits the packet of data
to USB controller 130 (step 335 and 303). Data compression engine 190 continues to
compress additional packets of data stored to working buffer 165 (step 320). When there are

no more data packets to be compressed, then the data compression and storage session ends.

Figure 4 illustrates the steps by which data is retrieved from the memory 180 of the

25  portable memory device 100 and decompressed.

In step 410, user connects the portable device 100 to a host platform 195. In step 410,
upon being coupled to a host platform 195, portable device 100 may undergo the initialization
procedure described previously. Host platform 195 requests services from portable device
100 by sending request packets to USB host controller 197. USB host controller 197

30 transmits packets through USB port 192 to USB connector 140.
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30 transmts packets through USB port 192 to USB connector 140. -8 WD
03/ 102788 PCT/ SG2/ 00086 Host platform 195 may send a request to portable
devi ce 10Wawm/mwemd data requested by user (step 420) in theTsconoedssa read

command. USBHsagﬁartRHnemslr{é&& 86 8GR st 0§ oHERE deFioOMBNE 654 Bia FfksteRBRd
command i ndicates the |ocation of the data in the flash nmenory 180 and

nunber dfer (k403 irothe dama of ordad comathnd BESRUsmtiotet 130 racdivesthd 68di s unawar e
that data 5 i s, conpressed, the read. co d wll .request data.that is not
necessa?qm?a’ilcﬁ(sfqﬁgﬁéép W?Wm%fﬂe @ﬁl%ﬁ%@gqatlﬁpg{ f*&%?ﬁ%g%bﬁ?%%gom_ to
be. Forlﬁi(e?dﬁpx{u‘?nc})eﬁﬁfga}]&gfé%?ﬁgt %%ér’?ééﬂsb\éca&s@ﬁost?%ﬁﬂﬁ 1931i8 uRAGK S that Wtk ch 1 n
reality 1s saved to esecong a of the first sector, wll appear to

t he shosis compiasedd, dte ré@bedremaad/ will teguesh data eleo ivinat eetassarilBinthleaedtyr int he fir st
data packet saved to second. sector w |l ag e be saved. to the third

sect or WhighithehosbplgHarmdPa bplicveeft te §eHorgy f%@?e{’ ﬁt%gié%‘é,sé PEROUEY: tE| | appear
to be S?e\égx?% 3@%&%&6{, %ﬁ{ﬂnﬁ‘?ﬁ@ fs salk;g'd"ﬁ)! tPQ Osbn®hAFbeaat stjs%'?mﬁ%naaggﬁagues'[

may i ndica a’particular” packet of data is stored to the se

sect or, toMieR6st comtrdIRRNDS Ye savied it tigt @ seetof. Sintikelgnttie Hadtfdanf packe shveadst
sector. To account for this, mcro controller 160 operates to retrieve

r equest Wwdeeendsettopwill pppear eeheoeyed BOhe hirdsesrrantdespeond datrepaghsi sered n

whi Gh i d. (st . i ,
xelthr clo 8 eroRt i S BmPR b Fuled§ g RcotyS g o M Shdk6iin 865
Conpr es g9 p et MM RSS A R APaAR LD adlRt 6f BXLH sRREKRI the Gécoheders deat a

fromflash nenory 180 (step 445&. r%[eessi on/ deconpr essi on engi ne 190
act s t oincredayyit msstoreditocthe s¢nd half47 fhe fDsicssator.eTe aecogat @r thistrpigsf erred to

Ki buf 65 t 450). De d i t f t B
10, L ol 8 S0 RSB e WSS .
the menpLy,dBednwHdM: vk SB\%.(E'LQEQZQ. atform 195. Data

conpr essi on/ deconpressi on engine 190 continues to retrieve and deconpress

data fromflash nmenory 180 until all data requested has been deconpressed

andl& r ansf er Inestept 480, hdatb cphdiarrle) E9Ecuted] datrqvatpression/dehamprepsion éngine 195 may

send a request to _portable device, 108 to.read 25 (%I rectory, of dah% stored
v i e o s

to flashlrererRreasten/degeripressionehgne P iptdres PRTHEL Gieahssted hos to

determ ' | j £ Ges It 1S
o be REES! B0 Rk R e Hh RO b B B e el DD w5 ¥ RPN s
enbodi medpx479f Dedienpressed tihats trXvgerfdith heekihg buffier k65t(stepysdevi se numer ous
ot her arrangenents wi thout

Decompressed data is transferred to USB controller 130 (step 455). In step 460, data packet

20  is transferred to the memory (e.g., RAM) of the host platform 195.

Data compression/decompression engine 190 continues to retrieve and decompress
data from flash memory 180 until all data requested has been decompressed and transferred to

host platform 195.

Alternatively, host platform 195 may send a request to portable device 100 to read
25  directory of data stored to flash memory 180. User can then view directory on host platform

195 to determine which data user wishes to retrieve from flash memory 180.

It is to be understood that the above description is only of the preferred embodiments
of the invention. One skilled in the art may devise numerous other arrangements without
departing from the spirit and scope of the invention. The invention is thus limited only as

30  defined in the accompanying claims.



departing fromthe spirit and scope of the invention. The invention is thus
limted only as 30 defined in the acconpanying clainms. -9 WO 03/102788
PCT/ SQ02/ 0@OB60278RAI M5 What is clained is: 1. An apparat uPuUsSGERI08i8ag: a
uni tarycpQVabl e data storage device having a universal serial bus (USB) 5
connect or adapt ed to the storage device, the device capable of being

di rect lyy, &qyagﬁ&ﬂl sf0o a conputer via the connector, the storage device

i ncl udi ng menory having a first storage capaci ty; and a data

conpr essi on engl essi on engi ne capabl e of conpressing data
i i T

for storage |n t he y so that the capacity of the flash
menory exceeds t heudifafysporeibly dgestoapadetiye having alinevgrsaltsatitlbusl @USB3t or age

device as in claim11, further_ conprising a data deconpression eﬁfgl ne
capabl e:omeca@@m%whﬁ @toa%aeafleytcatéa deyce sAPaRiERb OingIIER oReded © 2 devi ce.

3. The CB%r%pL%tﬂg& t%? th@st%lﬂ?gssegm?f%t he user ther_eof S not aware

t hat the dat'a portable device as in claiml

wherei n the dataalﬁasﬁm@@s@ m%@fﬁﬁsnﬁagee@pamgﬁ ahd s original size. 5. The
portable device as in claim1l wherein the capacity of the menmory is

i ncreased by 100%da2@c%npr¢$ﬁeorp@g@r@bl e device as in claim1l wherein the user

t hereof can enabl sahle the co [ of
conpr essi ng datatﬁ? ﬁge}a ﬁ%?lﬁffam%n?ﬁ'l?e ca E’Z%!%Ifngrewg é 8&? ‘?r Sé(ﬁ agree,%qﬁg
conpectfiaigmamdef 5@%&&@&@&#@%@&1@1@\&&%& @xctee@s GemRtiGadd @Padiglt of a
host platformvia a universal serial bus connector; 25 (b) executl ng a data

conpressi on_engi ne reS| din cg on the portable storage devi ce;
conpr essi ng 2dat a The {a sierage dexing asdy cloamilnfirth ﬁéc%m%%éﬁadat ato

the nerggcc}/m}%fessﬁor}lee ocl)rget caa%g‘gle o?\cliecompressmo data stored to the memory of the portable

device.

3. The portable device as in claim 1 wherein the user thereof is not aware that the

15  datais being compressed.

4. The portable device as in claim 1 wherein the data is compressed to 50 percent

of its original size.

5. The portable device as in claim 1 wherein the capacity of the memory is

increased by 100%.

20 6. The portable device as in claim 1 wherein the user thereof can enable and

disable the compression engine.

7. A method of compressing data, the method comprising the steps of:
() directly connecting a portable data storage device to the communication port
of a host platform via a universal serial bus connector;
25 (b) executing a data compression engine residing on the portable storage device;
© compressing data provided by host; and

(e) saving the compressed data to the memory of the portable device.
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-10 WO 03/102788 PCT/ SA2/ 00086 8. The nethod as in claim7 wherein the
user thereof is not aware that the data is being conpressed. 9. The nethod
as in clawo/mbmsei n the conpressing step conprises conm@EssGmgodsae dat a
to 50 percent of its original size. 5 10. The method as in claim?7 further

conprising the st rﬁgthl}@%ﬁiacﬂiﬂﬁ ﬁg&em@%érﬁher@&fﬂs Bstmmmétmédﬂa@aoi% 11.

The nethod as in clarm ereint user thereof can enable and disable
the carpgessippessedigi ne. 12. A nethod of deconpressing data saved to the
menory of the portable nenory 10 device, the nethod conprising the steps
of (a) connecti n t he ortab a stor e device dﬁqr ect |

communi cati oh porthe 3¢ 911185 %‘E‘n 8‘3% EPTPFEISIAS § P\?g?’géf Se?I al bus
(USB) ; ng%f&)éﬂg%é ida & %F@C&Qgpftgzgﬁg%gllggeconpresm on engine residing on

t he port Storage dev retrieving the conpressed data
fromthe menory of the portable data storage device; (d) deconpressing the
dat & and (€Y.t r ditemethodgs tohdaivha® further témepitisg thplsmpf(xfnmrea:BmO tiheapaeithod as
in clai 10 wherein 1(5({13/‘3 user thereof can enable and disable the 20

conmpr eSS ithsERgNNY,

11. The method as in claim 7 wherein the user thereof can enable and disable the

compression engine.

12. A method of decompressing data saved to the memory of the portable memory

10  device, the method comprising the steps of:
(a) connecting the portable data storage device directly to a communication port
of the personal computer via a universal serial bus (USB);
(b) executing a data compression/decompression engine residing on the portable

storage device; and
15 (c) retrieving the compressed data from the memory of the portable data storage
device;
(d) decompressing the data; and
(e) transmitting the data to the host platform.

11. The method as in claim 10 wherein the user thereof can enable and disable the

20  compression engine.
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