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*159159* SOLI D- STATE STORAGE DEVI CE W TH W RELESS HOST

| NTERFACE 5 Background of the Invention_ 1. Field nf
the I nvention The present invention relates general

to data transfer and storage. The present ”ﬁMﬂmwu mmm
nore particularly relates to the wireless t

storage and recall of data between a solid-statieso
external data storage device and other electronic
devices. 10 2. Description of the Related Art A

W SOL8sS TATES FORABEI DEV B E WIHORBIRELESS\HOS T INPERG ACE
pr epar ed that will have the functionality of
traditional "wred" USB, but w thout needing the wred
connections (see -Wreless USB: The First High- speed
Personal. Wreless Interconnect”, "Wlite Paper",

I |, 20 4f ich.is |ncorporated by reference inits
§3§#¥r¥¥£94¥££%5¥ﬂ%—present di scl osure). The WJSB
sgaﬁ iﬁd s V|des a hi gh-speed host to device
nnh&ct P W%T habl es an easy migration path for
prior-art wired USB solutions. The "' USB topol og
uses alMo¥ESSHfigrenEsmiAntes ssnpaly ipierrapsien @éﬁt@sagal ﬁhf pesent
data traffic anong the devices connected to it,
aloVBRLTOTE PrticWarbtislaten ¢ thatarelsamtcmis it Istorage@nd pecall of data
devi ce connected. The connections are point-to-point
abAveR ewliddtatrerximeen deth stoWdSBe 2@ dnd stheapldctiipBBlevices.
devi ces. The host and connected devices is referred to
ad Besgripsionof theBelitkdAwi red USB, there are no hubs
present in the connection topology.

A Wireless Universal Serial Bus (WUSB) standard is being prepared that will

have the functionality of traditional “wired”” USB, but without needing the wired
connections (see “Wireless USB: The First High-speed Personal Wireless
Interconnect”, “White Paper”, Intel, 2004, which is incorporated by reference in its
entirety into the present disclosure). The WUSB standard provides a high-speed host to
device connection that enables an easy migration path for prior-art wired USB solutions.
The WUSB topology uses a bost (for example a PC) which initiates all the data traffic
among the devices connected to it, allotting time slots and data bandwidth to each
device connected. The connections are point-to-point and directed between the WUSB
host and WUSB devices. The host and connected devices is referred to as a cluster.

Unlike wired USB, there are no hubs present in the connection topology.

The WUSB standard is implemented with radios using Ultra-Wideband (UWB).
The UWB standard is described in “Ultra-Wideband (UWB) Technology: Enabling

High-speed Wireless Personal Area Networks”, “White Paper”,; Intel, 2004, which is

IR
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The WUSB standard is inplenmented with radi os using

Utra-Wdeband (UMB). The UWB standard is descri bed

in "Utra-Wdeband (Ui B) Technol ogy: Enabling

Hi gh-speed Wrel ess Personal Area Networks", "Wite

Paper"”, Intel, 2004, which is *cooo02* 2

i ncorporated by reference in its entirety into the

present disclosure. The frequency range for UAB is

from3.1 Gz to 10.6 GHz, a bgnd 7.5 Giz wide. This

7.5 GHz mﬁde spectrun1is di viided into several 528 N+h
reles SB t égrOV|

P tuoptaf) Bt B R R Y BT Tt P gy enee

t faﬂ@?\ﬂwﬁrg 5 &#v?ﬁ talbhiféfz BB if}%’%wﬁﬁ“fbé 35 Gyic?

Cﬁ%ﬂ wever, it fails_to
r éa?ﬁ%l i dﬁéé%tP quefaé 925811"8'{@3%‘& \iBsise of YWRrdlpws Wissless
wi.ith the portable storage devices based on

s Ritogqreiies dashipesds of up &xA80\Nfbirs withiea | P-meter zange.

becom ng increasingly inportant and include such

devi ces_as the ThunbDrive (r) produced by the ]

Assi gndke Wifelesy BBty Eaperdiscigsor veoea TVBINS to fraasferchisanith a
flash card, a multinedia card, a nenory stick, smart
n’@t@iswtorég%deVMée-e-xHEE, PYD-RW, IGH-ﬁ%fefCéraeplagby‘- tHosveVigSB fails to
standard makes it very desirable for use with such
desslicethe pAésinlity ofiesivg WIS © tida8eMnita witiPthp orighiostbrdgsdevices
no nethod for how to use the WUSB standard with a

S bhded-ontsali dstate mxmori t THedg§pebfidedicesland dcoidingGiadasingly
Application WO 03/003141, published 9 January 2003 and

alirsportahbariSatl gaasicl Gevidee ad\hS THREEDri* ®PRQIUBEESARE Assignees of
i nvention, discloses the wireless transm ssion

the present application, or a compact flash card, a multimedia card, a memory stick,
smart media, etc. The extra portability offered by the WUSB standard makes it very
desirable for use with such devices. Also, the Wireless USB White Paper provides no

method for how to use the WUSB standard with a solid-state memory storage device.

International Application WO 03/003141, published 9 January 2003 and also
assigned to the Assignees of the present invention, discloses the wireless transmission
of data between a storage device which is based on solid-state memory and a computer
using communication protocols such as IEEE802.11, Bluetooth, irDA, etc., but does not
disclose the use of ultra-wideband signals, and in particular the WUSB protocol, which

provides higher data transfer rates.

It would be desirable to have a solid-state memory storage device for storing
data received wirelessly from a host using an ultra-wideband signal and for wirelessly

transmitting the data to the host using an ultra-wideband signal.
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of data between a storage device which is based on
solid-state nenory and a conputer using conmmuni cation
protocol s such as | EEE802. 11, Bl uetooth, irDA, etc.,
but does not disclose the use of ultra-w deband
signals, and in particular the WJ SB protocol, which
provi des higher data transfer rates. 20 It woul d be
desirable to have a solid-state nenory storage device
for storing data received wrelessly froma host
using an ultra-w deband signal” and for wrelessly

tr | ata to the host using an
ul at frlgeivenonI. 3 Sunmary of the Invention The

present i nventi on addresses the above probl ens by
provi diThg peesen liivertiinaiddressee thenyowi ok gas BepioedideQrsolid-state
storing data wirelessly transmtted using

ulthérBoryisdedpa devicd fopstornd dutd wiéleksfyarandhit@H Q88 Mitra-wideband
transmtting the data using ultra-w deband to the

hGEdm a BodVRhEfos RaCledFRdrsthittiAs §1@ lghe u§ﬁ1?5ﬁran§eﬂ%a¥1d to the host,
st orage device and a nethod of using devi ce
i ncludes storing data wirelessly transmtted froma

host amgbr¥kyeBIfRES), ¥ solld-a4e mehkkﬁﬂoﬂagﬁdéif%%ﬁ Q rﬁeﬁﬁad of using the

host. The storage device has an RF nodul e which

d EREeninass Bdting! cfa{a%vﬂléiﬁg%rﬁﬁﬁéa Bomlal anﬁ%leelle\égg col

wirel essly froma host an outputs a wreless pro

thﬂahﬁmﬁ}n%mgé datfto\%g ]?As? S’fhepsrtoqg%h ]ﬁg S ancﬁ]-t fi‘ﬂg %’vhla}:h

protoco conver si on conver

W 0 Ql.

d&?é@ﬁa%%a BRE ol B R @Wﬁeﬁy% Pl and outputs
extr.act |on er, for extractin conmmand from
t R 5&%‘{%% it tePtle TR Bipigeols cﬂntFOél§En gretgedlhe
WE:(')nversmn ayer w’hlch converts the wireless protocol write signal into a USB protocol

write signal. A microcontroller has function extraction layer for extracting a write
command from the USB protocol write signal and, in response to the write command,
controls the writing of data extracted from the USB ptotocol write signal to the solid-
state memory to store the data itt the solid-state memory. The microcontroller also reads
the data stored in the solid-state memory in response to a read command received from
the host and outputs a USB protocol read signal to the wireless protocol controller. The
protocol conversion layer also trartslates the USB protocol read signal into a wireless
protocol read signal. The RF module also modulates the wireless protocol réad signal

and outputs an ultra-wideband signal for wireless transmission to the host.



controls the witing of data extracted fromthe USB
protocol wite signal to the solid- state nenory to
store the data in the solid-state nenory. The

m crocontrol l er also reads 15 the data stored in the
solid-state nenory in response to a read conmand
received from the host and outputs a USB protoco

read signal to the wireless protocol controller. The
prot ocol conversion |ayer alsg transl ates the USB
protocol read signal into a wrel ess protocol read
signal. The, RF | e .al so nodul ates the wrel ess
p#%F%@gﬂzﬁggéiggggﬁﬁuﬂ%ﬁ% out puts an ul tra-w deband
signal for wireless transm ssion to the host. 20 4
Bri ef DESEIPHE INgFRtoR il &e padily vrfersand by fhedpllgwing detailed
invention wil|l be readily understood by the follow ng
ddessripEep inganjEpstioniva i the\accempanyigidmvipgs: ITorfpeilitate this
acconpanying drawi ngs. To facilitate this

ddsssripfien, dke refergnse naheralsrissigrateiirecstryctarbeloments | i ke
structural elenents. 5 FIGURE 1 shows a di agramati c
vi ew oFIGURB [ isbevet adiegrammatiy visw @f agaliddsate cemoryFit@aREdeRice.
is a diagramof the protocol |ayers providing the
funct i BIGURE 2 tirediagtemi of €heqirotbd SBLeRErs providind ¥t Sidctohs of the
Description of the Preferred Enbodi nents The invention
i dedlessnriGedE.th reference to FI GURE 1, which shows a
di agrammatic view of a solid-state nmenory storage
device 101 of the present invention.




10

15

20

The invention is further described wth reference to
FIGURE 2, which is a diagramof 5 the protocol |ayers
provi ding the functions of the invention. The
solid-state nenory storage device 101 is preferably
of a size that can easily fit in the palmof a user's
hand and easily fit within the user's pocket for
convenient portability. A host 103 can transmt wite
data for storage by the stora%e device 101. The host
103 can be any processing device that can be benefited
b Si| ext.ernal . data 10 storage, such as a persona
cyDel‘l'ﬂl e%gl,)es L of LS ,"g i zer, MP3 pl ayer
or a PDA. The host 103 includes a WUSB controller, RF
nmodul e Tae thvanticaris destiedoviathdferdide toFIGURENT itichshows a
nodul ated “WBB protocol UWB RF signal 107 containing

t Rigagrdnhrh&icdad of { WlidtsetdRtRoNBRIdEMRL 101 Jike r(%sfn% iﬁ\éention.

connection i s point-to-point between the host

t e $vRRBGELs ABMeF Gescrivrd Wi refefnBIQ FIGORE L Wbl iS4 g{ag&% of

devi ce 101, other storage devices or other types

S A SRR, CRODEELEH, S0 KB S o

host

" lordzBRe Bl Pt Blesdef Rt 1 538 T ALl O P egety's hand
o5 6507 BT B s b By R PO e 20 i T

data to be stored by the storage device 101. Fromthe

06 had 9 cEu Pl e P B o A . e
OBt i e o e

storage, such as a personal computer, camera, video camera, organizer, MP3 playeror a

PDA. The host 103 includes a WUSB controller, RF module and antenna for producing

and sending a modulated WUSB protocol UWB RF signal 107 containing the write data

(write data WUSB signal).

The connection is point-to-point between the host 103 and the storage device
101. In addition to the storage device 101, other storage devices or other types of
devices can be simultaneously connected to the same host 103 forming a cluster. The.
host 103 initiates all the data traffic among the devices connected to it, allotting tune

slots and data bandwidth to each device connected.

An antenna 105, integral with the storage device 101, wirelessly receives the
write data to be stored by the storage device 101. From the antenna 105, the signal 107
passes to an RF module 109 having a physical protocol layer 201 which demodulates

the write data WUSB RF signal 107 to produce a demodulated WUSB protocol write
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signal 111. In alternative enbodi nents the antenna 105

is separate fromthe storage device 101 and pl ugs

into the storage device 101. The RF nodul e 109 al so

has a nmedi a access control |ayer (MAC) 203. The MAC

203 controls the flow of WUSB data packets between the
host 103 and the storage 5 device 101. The MAC 203

al so insures that packets sent fromdifferent hosts
across the same channel don't collide. The WJSB

protocol -wite signal 111 pas@es to a WUSB controller

113 qavi ng a USB cqnversion |ayer 205 which_extyacts

2 Spl 4 aleltomeiasrhodtunisdhemiinns 185 Fsgrrn GomypREoraEe
protocol wite signal 111. The wite data USB protocol
sfigjfen 101 pgd plgs inénthe siarage deviged 04- ni crocontrol | er 117.
Both-the WUSB controller of the host 103 and the WJSB
controller 113 of the storage device 101 serve to

conver ThR¥ gede wPisHse haganadiagrgess contted a1 BBAG) Rallhe

The WUSB standard is still undergoing revisions,

h &y 93 cdngrolstiteeflqie WIS dsta pakketpbatweantthe hast Hi3 and the storage
WUSB can be described as an ultra-w deband wirel ess
systi@m01] The MAG 203 alsuinsures thitpatketsraatrfoym diffecint bosts across the
should be at least 7 GHz w de. For exanple, in the

C sintiesdbhhne] daf’i suditlel MB speci fi cation, the frequency

range should be from3.1 Gz to 10.6 GHz. The

wi rel ess ultra-w deband connections are point-to-point

and di TiecWei$B pgretovat evtité siendlVl I Epass t&JSB/TiSB tomrvliet HA having a
Wrel ess USB devices. In one enbodi nent of the
pUSBeRhvdrdimeRydrens whith Miridtd £efitcldald WSS protaaol diggl T frym the
connect to a maxi mum of 20 127 Wrel ess USB devi ces.

WUSB protocol write signal 111, The write data USB protocol signal 115 is then sent

to a microcontroller 117.

Both the WUSB controller of the host 103 and the WUSB controller 113 of the

storage device 101 serve to convert between WUSB signals and standard USB signals.

The WUSB standard is still undergoing revisions, however, for the purposes of
the present invention, WUSB can be described as an ultra-wideband wireless system. In
particular, the frequency spectrum should be at least 7 GHz wide. For example, in the
currently defined UWB specification, the frequency range should be from 3.1 GHz to
10.6 GHz. The wireless ultra-wideband connections are point-to-point and directed
between the Wireless USB host and the Wireless USB devices. In one embodiment of
the present invention, the Wireless USB host can logically connect to a maximum of

127 Wireless USB devices.
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7 In the present invention, rather than WJSB signals,
ultra-w deband (bandwi dth > 7 GHz) signals having

ot her protocols can be used. In such alternative

enbodi nents, the WUSB controller 113 can nore
generally be referred to as a wirel ess protoco
controller for extracting one of the other protocols
froma wireless protocol and for 5 translating one of

t he other protocols back into the wireless protocol.

The m crocontroller 117 has a function extraction

| ayer 7. which extracts a s jfic function fromthe
USB pr cz)j'?’&eo?re%f‘b‘ﬁﬁﬁ’nuﬂ’gatb‘é{ tba’P galsnuleeridehand gbagdsvidth
the gg%a_in the signal 115 to solid-state nmenory 119,
read YHELSE1RLHaY R othsT pratosels can hegtsed.yIn sudttpltepatiypgmbodiments,
storage function). Wen the function is a wite data

c oﬁﬁﬁ%ﬁ@ Fersrollgr hi3coen eworm seartaly be referred tsess: windesapiatesol
data 121 of the USB protocol signal 115 follow ng the
wr §angrobirtfer exgrastmsdne of the other protpols frotmivewisdiss grasdcat #nd for
menory. The m crocontroller 117 perforns nenory
melreagietienone of dieonihar@rdtamistakk inteth® wirefesoptolobsdl. host 103
to physical nmenory of the solid-state nmenory 119. The
solid-state nenory 119 is preferably non-vol atile

menor y Taednicmpodtmlléd HYhasme fmeyonldxthaaticnngyeNANDyBiEh BRcts a
architecture, EPROM EEPROM MRAM or FRAM for
exsprpiiefunttien Sah it SSBp®tovNIEnal 115chas fidcidZRcis Wite the
| east 8MB (nega bytes) and preferably nore than 1 GB

( olagain oy ségnaDf 1 510 ROt inlende MY, Yoad &ifa HORS BASSidlBRe memory

anount of data that can be stored by the storage

deMbC&r ghfskorabdfuafteons MWAEH R HinctibA & AR dhi@ command, the
microcontroller 117 causes the write data 121 of the.USB protocol signal 115 following

the write data command to be written to the solid-state memory.

The microcontroller 117 performs memory management, decoding logical
memory from the host 103 to physical memory of the solid-state memory 119. The
solid-state memory 119 is preferably non-volatile memory and can be flash memory

having NAND or NOR architecture, EPROM, EEPROM, MRAM or FRAM, for

example.

The solid-state memory 119 has a size of at least 8MB (mega bytes) and
preferably more than 1GB (giga byte) of non-volatile memory. To increase the amount
of data that can be stored by the storage device 101, in one embodiment, the data is
stored in the solid-state memory 119 in compressed format. The microcontroller 117
routes the write data USB protocol signal 115 to an encoder/decoder engine 127 built-

into the storage device 101 which then encodes the signal 115 into compressed data.
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20 stored in the solid-state nmenory 119 in conpressed
format. The mcrocontroller 117 routes the wite data
USB protocol signal 115 to an encoder/decoder engi ne
127 built- into the storage device 101 which then
encodes the signal 115 into conpressed data. 8 The

m crocontroller 117 then sends the conpressed data to

the solid-state nmenory 119 as the wite data 121 for
storage. In an alternative enpodi nent, the
encoder/ decoder engine 127 is®located between the

B contr er. € mcro troller
? 5%@70% cHEBl ddﬁéﬁe@ s g CPTrsHH SRSk Sblpanegory 19
e reaching the mcrocontroller. The data can be
§§§%%1%§?1 r%fﬂ?’g%\pproprlate known al gorithm The
encoder/ decoder engine 127 can additionally have an
i nput for switchin etween different coppression
aI gori tergatye nf, ther coRpdeg drpdereaigisg 1R bistagated
I'n such an enbod ment, the solid-state nenory 119 can.
baetygen the VOARR, C?fﬁfogéfp]dﬁépé the maicepcantepilenl 1 tfwa%y gecoding signal
di fferent conpression formats. The | arge storage
c Abhigtq spmmnessafidate bedorp reashing the amibroventroller. st or age
device 101 to store large nultinedia files, prograns,
operating systems, etc. The data can be stored
i ndef | Fhq datacan e chraprsssed agjes siAppmpliot kbewn plgotibim he
read back to a conputer. Moreover, when the
seicodergieaddsr enginsr 27 tar9additiomalhy boeah iihpef for lswitdiGngietwean
can be stored indefinitely even when no power is
S diffetenecbnppessioe akppdthagao dediicediffd@dt compression formats. In such an

embodiment, the solid-state memory 119 can be partitioned to separately store data

having different compression formats.

The large storage capacity and data compression allows the storage device 101

to store large multimedia files, programs, operating systems, etc.

The data can be stored indefinitely in the storage device 101 before being read
back to a computer. Moreover, when the solid-state memory 119 is non-volatile, the

memory can be stored indefinitely even when no power is supplied to the storage device

101.

‘When the host 103 needs to read data 123 stored in the solid—staté memory 119,
it sends a data read request to the microcontroller 117 in a similar fashion to sending the
write data WUSB signal 107. When the extraction layer 207 of the microcontroller 117

receives the data read request, it reads data 123 stored in the solid-state memory 119 and
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When the host 103 needs to read data 123 stored in the
solid-state nenory 119, it sends a data read request
tothe mcrocontroller 117 in a simlar fashion to
sending the wite data WJSB signal 107. \Wen the
extraction layer 207 of the mcrocontroller 117 20
receives the data read request, it reads data 123
stored in the solid-state nenory 119 and 9 converts
it to a read data USB protocol_ signal 124 which passes
to the WUSB controller 113. Pn enbodinents in which

the data js stpred | pn a coppressed format, the

m et ey afueol Reel Hirust B datheduyeB gepirole
prgtocol signal 123 to the 5 encoder/decoder engine

1243 or deconpression into the read data USB protoco

'signal 124. Alternatively, when the encoder/decoder

engi ne 127 is | ocated between the WISB controller 113

and t hd® APEPHRIGHIE iyWVhigh the fizta iy yiered macqmpresseddprmat, the
protocol signal 124 is deconpressed after |eaving the

i BICERCOREQLST | EF sendszthe qomepresssl reahdaie YUSBmprateged sigad32d o the
the WUSB controller 113 translates the read 10 data
USBCpiet/densder esgign a7 for dedompression méwithe adad WS Boprotooalalignal
signal 125 which is sent to the RF Mddule 109. Agai n,

t hie4MAQegR8vady, thee tHefenbbaldtiie@oddd 8nginst 270k bochtaé bétives thé WUSB
WUSB dat a packets between the host 103 and t he storage

devhtallet 013 ankhthe piysdontrblier PI D IRCRA] HatyEEB Bebtoddf sititg 18¥is
nodul e 109 nodul ates the read data WUSB signal 125 and

f eRdompro®esd bt davihg thd Mictdesnteeniva 105 for wirel ess
transm ssion of the signal 107 to the 15 host 103.

The USB conversion layer 205 of the WUSB controller 113 translates the read
data USB protocol signal 124 into a read data WUSB protocol signal 125 which is sent
to the RF Module 109. Again, the MAC 203 of the RF Module 109 controls the flow of
WUSB data packets between the host 103 and the storage device 101. The physical
protocol layer 201 of the RF module 109 modulates the read data WUSB signal 125 and
feeds the signal 125 to the antenna 105 for wireless transmission of the signal 107 t_o the

host 103.

The storage device 101 can also include a biometrics-based authentication unit
129 integral with the storage device 101, as shown in FIGURE 1. The biometrics-based
authentication module 129 is coﬁpled to and controlled by the microcontroller 117.
Access to the solid-state memory 119 for reading or writing data is granted to the host
103 provided that the biometrics-based authentication module 129 authenticates the
identity of a user of the host 103. Access to the solid-state memory 1 i9 is denied to the

host 103 otherwise. The authentication module 129 can be used to protect confidential
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The storage device 101 can al so include a

bi onetrics-based authentication unit 129 integra

with the storage device 101, as shown in FIGURE 1. The

bi onetri cs-based authentication nodule 129 is coupl ed

to and controlled by the mcrocontroller 117. Access

to the solid-state nenory 119 for reading or witing

data is granted to the host 20 103 provided that the

bi omet ri cs- based aut henti catiqn nodul e 129

aut henticates the identity ofi®a user of the host 103.
Ac&$§§ t8 tﬂg soliqislaﬁg nnr¥ 119 is denied to the
hoST? 105 OP sy UGTa% A58 | Qut [heamtdlsode user toduaryieat ayser fxom, writing
be useglgggprotect confidential 10 data stored on the

st PG eeRrricaal to the sjorags slaviss LY withqus payiagfopitelreare a

user fromwiting copyrighted material to the storage
deSradinent, thy birmgiricprhgsed guthentichtion mexude 629 inethdadiartiembprint
the bionmetrics-based authentication nodule 129

i n¥ensnd der agquiringrdase from a themiswint dhthe asequiitemativtiy, athbr ometric
a thunbprint of the user. Alternatively, other

bi dateetanibe uSedd Biemetan dite catsethtorBdl ¢ biotmettitAthRAtcal6n unit 129
stored in the bionetric authentication unit 129 for

C afopedmmnisonwvith tHehequaegditaed data. A power supply 133

and power nmanagenent system 135 are shown in Fl GURE

1. Preferably the power supply 133 is portable and can

be an & kakirmepdint3ind powver mheedpamhaaabienhas koMot inFIGURE
button cell or a fuel cell, for exanple. 10 In a

priefReferdlyahdpslersilply 1396s pb@IA0MANEN b6 &n AR NlideDattery, a
portable, and in order to nmaximze its portability,

P QeEIaT 216 BAttea§ b butidn Bel LSRR foP BxamhE POVET
managenent system 135 nonitors conmuni cati ons between

the host and the solid-state

In a preferred embodiment, the storage device 101 is portable, and in order to
maximize its portability, power conservation is a considératibn. The power
management system 135 monitors communications between the host aﬁd the solid-state
memory storage device 119. The power management system 135 provides minimum
power from the portable power supply 133 when detecting no communications between
the host 103 and the solid-state memory storage device 101 and provides maximum
power from the portable power supply 133 when detecting communications between the
host 103 and the solid-state memory storage .devioe 119. When the power supply 133 is
rechargeable, the power management system also manages recharging'of the poWer

supply. Preferably both the power management system 135 and power supply 133 are

integral with the storage device 101 for improved portability.

In one embodiment, the solid-state memory storage device 101 also includes an

integral built-in USB male-type connector 131 which can provide a wired connection
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menory storage device 119. The power nanagenment system
135 provides mnimum power fromthe portable power
supply 133 when detecting no comuni cati ons between 15
the host 103 and the solid-state nenory storage device
101 and provides nmaxi num power fromthe portable
power supply 133 when detecting comruni cati ons between
the host 103 and the solid-state nmenory storage

devi ce 119. Wen the power s Eply 133 is

rechargeable t he power nanaé ment system al so manages

e e R S L

20 i with the storage deV|ce 101 for inproved
TP LS 117 Aeblne cantineBa e e LB praReplapeniagde e
storage device 101 also includes an integral built-in
uBest 483 - e Thiy jsaisefishif it ds eacessary tomsedhe derashieredl withjapether
connection 11 for transferring the wite data USB
pelsttoenad deyicg vdilichlig Bquippedviitha Wigs femalatypocannector but not with
m crocontroller 117 and for transferring the read data
USBJ§B.ot ocol signal 124 to the host 103. This is

useful if it is necessary to use the storage device

101 with another electronic device which is equipped

W t h alnUisBatfogerdisdotuy) eathanimactmg tepul USHX standbdd, otber\iiBBess
In the above djsclosure, rather than using the WSB

S ttamihadsttan bé el stMong lae 88y agtuitrihwiddisandand partitdedy if ¢hey use the
long as they are ultra-w deband and particularly if

t bByB uﬁﬁd&@&coﬂﬁ\&s&gw@dfqde@%ﬁ@ &8 10 GHio 110 6@IENAY the
range from3.1 Gz to 10. . In the present

| PreSdRt in9BnticANark i @m!&bgﬁﬁﬁﬁﬂl 8l geﬂe'i\iuy RAHENR Aidr¥l having an
defined as a signal having an

ultra-wideband spectrum band at least 7.0 GHz wide.
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10 ul tra-w deband spectrum band at least 7.0 GHz w de.
12 CLAIMS 1. A solid-state nenory storage device for
storing data wirelessly transmtted from a host and
for wirelessly transmtting the data to the host
conprising: an RF nodul e which denodul ates an

ultra-w deband wite signal received 5 wirelessly
froma host and outputs a wireless protocol wite
signal; a wireless protocol cqntroller having a

prot ocol conversion |ayer whi A converts the wireless
preg {vaite signal into a USB protocol wite

Si n m crocontrol l er having a function extraction
| ayer ggr g{tracting awite comand fromthe USB
pr i/ﬁ oc ol SOid-§tate Lyegieny stoage davice frstrsivg datagvireirsslyrpasaitted from
co nd, 10 controlling the witing of data extracted
fr gﬂ‘?sf Ard fBSBleJF%ﬂBb‘E?élsmwgﬂ& t&e dpta trathe host comprisitg: d st at e
menory to store the data in the solid-state nmenory;
and wheitdihmodie which demodilated dnarltraividsbarewiste sigeal dedeived
stored in the solid-state nenory in response to a

r evielesshnfronla hest end/ewdpits o mirkless prowtolanite sighdhut s a USB
protocol read 15 signal to the wireless protoco

cont r olal veitgless psotgmobtdantrollerd@ivig b rdddtol extEErsRh I8 er which converts

translates the USB protocol read signal into a
Wi the w8 s Pretocs] Glrité Sigshl $it§ AISB [#B8@col write signal;

a microcontroller having a function extraction layer for extracting a write
command from the USB protocol write signal and, in response to the write command,
controlling the writing of data extracted from the USB protocol write signal to the solid-
state memory to store the data in the solid-state memory;

and wherein:

the microcontroller also reads the data stored in the solid-state memory in
response to a read command received from the host and outputs a USB protocol read
signal to the wireless protocol controller;

the protocol conversion layer also translates the USB protocol read signal into a
wireless protocol read signal;

and

the RF module also modulates the wireless protocol read signal and outputs an

ultra-wideband signal for wireless transmission to the host.

2. A solid-state memory storage device according to claim 1, wherein the ultra-

wideband signal has a frequency spectrum at least 7 GHz wide.
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the RF nodul e al so nodul ates the wirel ess protocol

read signal and outputs an 20 ultra-w deband si gnal

for wireless transm ssion to the host. 2. A

solid-state nenory storage device according to claim

1, wherein the ultra- w deband signal has a frequency
spectrumat least 7 Gz wide. 13 3. A solid-state
menory storage device according to claim1 or claim 2,
wherein the wreless protocoh wite signal is a WISB
protocol wite signal, the w 3l ess pr ot ocol

controller is a "USB controller having a USB

conversion | ayer which extracts'a USB 5 protocol wite
sifnal fr ‘?O%age WJSB protoco] wite signal, and the .
witel es‘s“g OYAE BFmopeiags 4Kise ageerdinafosiin lor slasn 2y whetein
sitgnal,. 4. A solid-state rrermstﬁy storage device
acBOPHFeE Rrefoeal i dawad isigWEISE prptorel tie signal othp Mirslessgprotocol
an antenna, integral wth the solid-state nenory
stoPagier i WEISB comirelter having » BISBswhyersiomayen wisiclendracts a USB
receives wreless protocol read and wite signals to
arpdotpead mwrite $ignah fretn, th& WUS B pilotagte lswte &1 gimlaxdyths tvixe Rgprotocol
devi ce according to any preceding claim wherein the
mireadoigmt is e WEBBpestbal read8ighalr y managenent. 15 6. A
solid-state nenory storage device according to claim

5, wherein the microcontroller decodes |ogical nenory
fromthe host to physical nenory of the solid- state

IMeYIOr' Y A solid-state memory storage device according to any preceding claim, further
comprising an antenna, integral with the solid-state memory storage device, which

wirelessly transmits and receives wireless protocol read and write signals to and from

the host.

5. A solid-state memory storage device according to any preceding claim, wherein

the microcontroller performs memory management.

6. A solid-state memory storage device according to claim 5, wherein the
microcontroller decodes logical memory from the host to physical memory of the solid-

state memory.

7. A solid-state memory storage device according to any preceding claim, wherein

the solid-state memory has an NAND architecture.
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20 7. A solid-state nmenory storage device according to
any preceding claim wherein the solid-state nenory
has an NAND architecture. 14 8. A solid-state nenory
storage device according to any preceding claim
wherein the solid-state nmenory conprises at | east 8MB
of non-volatile solid-state nenory storing data in
conpressed fornmat and the nmenory storage device
further conprises a built-in encoder/decoder engine
for conpressing and deconpressing the data. 5 9. A

sql i d- st at. nory stora devi ce .accordi ng t.o_ an .
o Pocedl HE AT RETRED SRR REP S ASRBIe (L A O G, wherein
byilt .in USB mal e-type connector. 10. A solid-state

S B B H GOmERses EBLR G o Byl Seidrtatg Reraarin
and 10 further conprising a bionetrics-based )
adtoraa dpte it ampressefLiornat 3Dgh the Enereriasieragtiavics (fiuhgr cqgyprises 2
the microcontroller, wherein access to the solid-state
nPHBR eneodgr/daspdad enging fos copepressingapd Hepernprassing thedata.
bi onetri cs- based aut henti cati on nodul e aut henti cates
the identity of a user of the host and wherein access
to the solid-state nenory is denied to the host
oher wAsselid-tfateIdemaoky Stotagel dstitaecording to/arytposcadiag cein eel
according to claim 10, wherein the bionetrics-based
atiirtten toramisingrin Amegrhlebuilnml USEmaR-tifuoshmictst! sensor for

acquiring data fromthe thunbprint of the user.
10. A solid-state memory storage device according to any preceding claim and
further comprising a biometrics-based authentication module coupled to and controlled
by the microcontroller, wherein access to the solid-state memory is g-ra;nted to the host
provided that the biometrics-based authentication module authenticates the identity of a
user of the host and wherein access to the solid-state memory is denied to the host

otherwise.

11. A solid-state memory storage device according to claim 10, wherein the
biometrics-based authentication module includes a thumbprint sensor for acquiring data

from the thumbprint of the user.

12, A solid-state memory storage device according to any preceding claim, wherein

the host is a personal computer.
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20 12. A solid-state nenory storage device according

to any preceding claim wherein the host is a

personal conputer. 15 13. A solid-state nenory

storage device according to any precedi ng cl ai mand
further conprising: a portable power supply; and a
power nanagenent system whi ch nonitors comruni cations
between the host 5 and the solid-state nenory storage
devi ce, the power nmanagenent §¥St em provi ding mni num
power fromthe portabl e power*Supply when detecting no
colrgrruni cag.i onz betvve?n t he host and the solid-state
meror y S0P aiE BEDPTSTURET YISy PUPHPER AT RRTredRgMAm and
fr t he portabl e power supply when detecting

c CERPTYS between the host and the solid-state
menory storage device. 10 14. A solid-state nenory

st or agé PAERIEROESBRRY; 884t 0 cl ai m 13, wherein the

power nmanagenent system al so manages rechargi ng of

t he portPapFenpegemens aystdny whith moaitgms|coumsmiztgonsbatweyn the host
storage according to claim 13, wherein the portable
p@aneé the sobd-staiephomadryg stomge déviet, fhe powthaagpatt eynsh pilokidihg
of . an alkaline battery, a rechargeable battery, a

b mihimmine pdwerdroth the bugdblegdwer sdfply whdibdebfin®ho sbphighiéations
solid-state nenory storage device for storing data
Wibeees te hobtlagd S1¥l sbti&‘—dtaferr@dﬂ&% brafilze ab\cd AU prdvidhERski¥um
transmtting the data to the host

power from the portable power supply when detecting communications between the

host and the solid-state memory storage device.

14. A solid-state memory storage device according to claim 13, wherein the power

management system also manages recharging of the portable power supply.

15. A solid-state memory storage according to claim 13, wherein the portable power
supply is selected from the group consisting of: an alkaline battery, a rechargeable

battery, a button cell and a fuel cell.

16. A method Qf using a solid-state memory storage device for storing data
wirelessly transmitted from a host and for wirelessly transmitting the data to tk;e host
comprising the steps of:

receiving an ultra-wideband write signal wirelessly from a host;

demodulating the ultra-wideband write signal by a physical protocol layer of an

RF module and outputting a wireless protocol write signal;
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20 conprising the steps of. receiving an

ultra-w deband wite signal wirelessly froma host;
denodul ati ng the ultra-w deband wite signal by a
physi cal protocol |ayer of an RF nodul e and
outputting a wreless protocol wite signal; 16
converting the wireless protocol wite signal into a
USB protocol wite signal by a protocol conversion

| ayer of a wireless protocol ntroller; extracting a
wite conmand fromthe USB protocol wite signal by a

functi traction | f a.mc | .
T o BONEEEG K PRAS BLATIA KB LB PP PiRgo-ob T signal by

mwiting of data extracted fromthe USﬁ protocol wite
siPgRAPCY GOPRE WIRY R o5t WirelowdrriPsP! BoPToHer

m crocontroller to store the data in the solid-state
nenor y EXr3cing? Wete qemmaae droay the U§Binsotoerd waiss signad by e function
menory by the microcontroller in response to a read

c GHARATEN tayeredfaricioreninot] preank o resppbe b the (Terite pemibarshretielling
m crocontroller a USB protocol read signal to the
witheeWegng ofidetaes wictaidinm tie| SR pro®colrvants sighalrig thelselidiSBte
protocol read signal into a wirel ess protocol read

S ingpma@dry by the fi@roguntroerad storzthiedAa rthd solidrstad metwery;

W rel ess protocol controller; and nodul ating the

Wi I el esadipg @lealafl starebi thd @ilia!stdeymederyRy tigdictRofthéller in
outputting an ultra-w deband signal for wireless
t k@P&iEe 364 RAd ORI 88$Hed flom the host and outputting from the
microcontroller a USB protocol read signal to the wireless protocol controller;
translating the USB protocol read signal into a wireless protocol read signal by
the protocol conversion layer of the wireless protocol controller;
and

modulating the wireless protocol read signal by the RF module and outputting an

ultra-wideband signal for wireless transmission to the host.

17. A method according to claim 16, wherein the ultra-wideband signal has a

frequency spectrum at least 7 GHz wide.

18. A method according to claim 16 or claim 17, wherein the wireless protocol write
signal is a WUSB protocol write signal, the wireless protocol controller is a WUSB
controller having a USB conversion layer which extracts a USB protocol write signal
from the WUSB protocol write signal, and the wireless protocol read signal is a WUSB

protocol read signal.



17. A nmethod according to claim16, wherein the
ultra-w deband signal has a frequency spectrum at

| east 7 GHz wide. 18. A nethod according to claim 16
or claim17, wherein the wireless protocol wite 20
signal is a WISB protocol wite signal, the wireless
protocol controller is a WJISB controller having a USB
conversion layer which extracts a USB protocol wite
signal fromthe WJSB prot ocol17vvri te signal, and the
wi rel ess protocol read signal “i's a WUSB protocol read
signal. 17 19. A nethod according to any one of
claims 16 to 18, wherein the steps of receiving the
wite dat signal wirelessly fromthe host and

Wi Ir1§el es‘g ﬂ}/\gr‘?ﬁ g‘g%%“tyd’“?ﬂ °1ﬁ8§t16l5?3ﬂ$1 Whsesithe aepedfna
which js ntegral wth the solid-state 5 nenory

st Brayes é’é“v‘i’%‘@ dats AV UB signpldredasels damige hest amﬁ/wuﬁesmf
clainms 16 to 19, further conprising a nenory

R BYSSIRn te the hogdethorseee ansgang ivéhich is rrmgmdmthl thesolidis@ite
21. A nmethod according to any one of clains 16 to 20,
WhBERPrY stesagsalevicof the a menory nanagenent step the
m crocontrol |l er decodes | ogical nmenory fromthe host
to physical nenory of the solid-state nenory. 22. A
nmet hod according to any one of clains 16 to 21,

WhE ei nA hvehod @bdottting RtaRy odSoMBMIRE Y6 R, AN prising 2 memory
architecture. 23. A nethod according to any one of

Cl mamgerhént s@p Berfordde bR hibRcSidtdidr, St at e

21. A method according to any one of claims 16 to 20, wherein as part of the a
memory management step the microcontroller decodes logical memory from the host to

physical memory of the solid-state memory.

22. A method according to any one of claims 16 to 21, wherein the solid-state

memory has an NAND architecture.

23. A method according to any one of claims 16 to 22, wherein the solid-state
memory comprises at least 8MB of non-volatile solid-state memory and further
comprising the step of storing data in compressed format reading the data in compressed

format using a built-in encoder/decoder engine for compressing and decompressing the

data.
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menory conprises at | east 8MB of non-volatile
solid-state nenory and further conprising the step of
storing data in conpressed format reading the data in
conpressed 20 format using a built-in encoder/decoder
engi ne for conpressing and deconpressing the data. 18
24. A nmethod according to any one of clains 16 to 24,
wherein the solid-state nennry storage devi ce furt.her
conprises an integral built naUSB mal e-type
connector. 25. A nethod acco |ng to any one of

clginms 16 25, wherein th

s tzgr agé* 1&8\57?% a-cpiieia Ay %?Fp‘:i? E’ g6 ?’F‘Eég‘gs&i‘g gtate
aut henti cat i éhi ed to and controlled by

¢ FRETF GG AT GTa TEFoT CRRPRIES R IRFEEH OHILE MACPPSI YRS SoRRector.
steps of: a) granting the host access to the
solid-state nenory when the bionmetrics-based

aut henti cati on nodul e authenticates the identity of a
ugér ofA mplodessprdingig anyons)of gleims hytotdiewhereiadlse sobidistate
solid-state nenory when the bionetrics-based

ameneary stormge devicedfduher campriss a hidniedmidsitasddeauthentidatiemmiotiyle
of a user of the host. 26. A nethod according to claim
2 spuplirbtoand codimlibd by hiicroedidrdtiek, thistniedindd faAldr @mprising the
nmodul e i ncludes a thunbprint sensor for acquiring data

f seps e thunbprint of the user. 15 27. A nmethod
according to any one of clainms 16 to 26, wherein the

h@pt | Sradtifeths BbRkcceSHBRIY Blid-state memory when the biometrics-based

authentication module authenticates the identity of a user of the host; and

b) denying the access to the solid-state memory when the biometrics-based

authentication module cannot authenticate the identity of a user of the host.

26. A method according to claim 25, wherein the biometrics-based authentication

module includes a thumbprint sensor for acquiring data from the thumbprint of the user.

27. A method according to any one of claims 16 to 26, wherein the host is a personal

computer.

28. A method according to any one of claims 16 to 27, wherein the wherein the
solid-state memory storage device further comprises a portable power supply and a

power management system, the power management system further performing the steps

of:



28. A nethod according to any one of clains 16 to 27,
wherein the wherein the 20 solid-state nenory storage
device further conprises a portable power supply and a
power managenent system the power nmanagenent system
further performng the steps of: 19 a) nonitoring
communi cations between the host and the solid-state
menory storage device; b) providing mninmm power
fromthe portabl e power supplﬁ when detecting no
communi cati ons between the hodf and the solid-state
neagry storage device; . and 5 c¢)_ providing maxi mum
pofer ~ f PERHYIRE CABMIaRtions Berperdhs hes angdibp seliststate megory
conmuni cati ons between the host and the solid-state
neftBRge d4¥écage device. 29. A nethod according to claim
28, wherein the a power nmnagenent system al so

mablage sPTPEding mjhimymopowen &opdhe pdstablepower supplyprhen déecting no
30. A nmethod according to claim?29, wherein the
potanahimcationketwespphe/hdstamlaheolid dtatdf manory B@rape deyice; and
consisting of: an alkaline battery, a rechargeable

5 bat)t er yproeding kdaeim@epdwerdirveh the boredbleGivter subply when detecting

10

15

communications between the host and the solid-state memory storage device.

29. A method according to claim 28, wherein the a power management system aiso

manages recharging of the portable power supply.

30. A method according to claim 29, wherein the portable power supply is selected
from the group consisting of: an alkaline battery, a rechargeable battery, a button cell

and a fuel cell.



