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| SOLID-STATE STORAGE DEVICE WITH WIRELESS HOST

INTERFACE 5 Background of the Invention 1. Field of the Invention The
present invention relates generally to data transfer and storage. The

present invention more particularly relates to the wireless transfer,

storage and recall of data between a solid-state external data storage
device and other electronic devices. 10 2. Description of the Related Art A
Wireless Universal Serial Bus (\T JSB) sltandard is being prepared that will
have the functionality of traditional "wired" USE, but without needing the
wiresh CRRECATESI e NE BT HEE W AR Sesed CPIRAERF AcE
Wireless Interconnect”, "White Paper", Intel, 2004, which is incorporated

by reference in its 1; entirety into the present disclosure). The V/USE
standard provides a high-speed host to device connection that enables

an easy migration path for prior-art wired USB solutions. The WUSB
topelagyousas Ahest {fargxample a PC) which initiates all the data traffic
among the devices connected to it, allotting time slots and data bandwidth
tolegabldda\iceraonnaaied. The connections are point-to-point and

directed between the WUSB 20 host and WUSB devices. The host and
connectédedevicesisasiensibte asnarclistedaty nlikefawized 48B¢ thBre mesent

no hubs present in the connection topology.
invention more particularly relates to the wireless transfer, storage and recall of data

between a solid-state external data storage device and other electronic devices.

2. Description of the Related Art

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-spead 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 host (for example a PC) which initiates all the data traffic
among the devices connected to it, allotting time slots and data bandwidth fo 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
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The WUSB standard is implemented with radios using Ultra-Wideband
(UTWB). The UVB standard is described in "Ultra-Wideband (UWB)
Technology: Enabling High-speed Wireless Personal Area Networks",
"White Paper", Intel, 2004, which is 2 incorporated by reference in its
entirety into the present disclosure. The frequency range for UWB is from
3.1 GHz to 10.6 GHz, a band 7.5 GHz wide, This 7.5 GHz wide spectrum
is divided into several 528 VHz bands. The use of UWB allows Wireless
USB to provide data speeds of up to 486 Mbps within a 10-meter range. 5

The Wireless USB_ White.Paper discloses usin SB to trapsfer data
RS A R RO BEVILA (24 D SOV AT G R olk B pegey ne
4. Ho r, ik falls tosrealize the.possibility ok ysi USB totr. er .

data with the p(?iﬁab e storgge’de\%%éé gl%gés{g)ds on soil\(lj\é-%ta e ?né%%% wide

T as & deviess arebesoing jagreasingly, IMperaat ald ingude

such devices as the ThumbDrive 0 produced by the Assignees of 10 the
Present Apliedlians PRLUTRAL iesheasdyArmultingdia,carde a memory
stick, smart media, etc. The extra portablility offered by the WUSB

standard makes it very desirable for use with such devices. Also, the
WirelessTHSB/iithite PP &ViptoVides disclnsethothfoWRISE to tises frediiSH a
standard with a solid-state memory storage device. International
Applivationar/ & 08tde31 4D IhubYiEnRIV9 OBnBAYy 2003 nrat dlsblowBver, it fails to
assigned to the Assignees of the present invention, discloses the wireless
traffdiirsEipAcTRikity et W H angEvidetyumitniis peretieotiorage devices

solid-state memory and a computer ) o )
based on solid-stafe memory. These types of devices are becoming increasingly

important and include such devices as the ThumbDrive ® produced by the Assignees of
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 2 host using an ultra-wideband signal and for wirelessly

transmitting the data to the host using an ultra-wideband signal.



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. 20 It would
be desirable to have a solid-state memory storage device for storing data
received wirelessly from a host using ad ultra-wideband signal and for
wirelessly transmitting the data to the host using an ultra-wideband
Signaiafy Slthedbryeotide Invention The present invention addresses the
above problems by providing a solid-state memory storage device for
storingldatpresitetesshp tiansddittsstsidinghdvawidiédran ty frormidihgstsatid-state
for wirelessly transmitting the data using ultra-wideband to the host. 5 A
fsnespeotagetdevivedntistvimng diitredingletalm traskthited peindedtetaidsband
second aspect of the invention is defined in claim 13. 4 Brief Description
opmhe Mstwing® Thergrssbrranveniiog Wit deaasiaigulinderisterandjotHe host.
following detailed description in conjunction with the accompanying
drawingslirsbansiitatethisis wasongtdsiinre refdpomck dfuhrerapsiyios gharas.
like structural elements. 5 FIGURE 1 shows a diagrammatic view of a

solid-sthtsspedisiestofdge wsonion mddreddnchitalbtam of the

protocol layers providing the functions of the



device of FIGURE 1. 5 Detailed Description of the Preferred
Embodiments The invention is described with reference to FIGURE 1,
which shows a diagrammatic view of a solid-state memory storage device
101 of the present invention. The invention is further described with
reference to FIGURE 2, which is a diagram of 5 the protocol layers
providing the functions of the invention. The solid-state memory storage
device 101 is preferably of a size that can easily fit in the palm of a user's
hand and easily fit within the user's pocket for convenient portability. A
hast 103 can transmit write data for storage by the storage device 101.
1elddestnption ol dhedrasingssing device that can be benefited by

using external data 10 stra uch as a personal.com r, camera
Voo eoiE e SRAEr ThE T S B Y B RTOHe Mo R rhated
WYSB. controller,. RF. module and antenna.for producin d.sending a
iR B e b el et A
(wyi | i I o0 iNk= 3l il ween the
h%%%%@@%\%%%%%%&&%&%&o %%%éfyl%ﬁ goé%tg‘?é{r{? tggtfr%%%fage device

101, Othﬁ@ﬁiﬂqesmwﬁi%%ﬁﬁﬁxw& geﬁﬂﬁ?@t&@%ﬁwry storage device.

simultaneously connected to the same host 103 forming a cluster. The.

host 103rigitiates gl the:data satic,onn e S eMoRE EOMBectedda bf the

allotting time slots and data bandwidth to each device connected.
device of FIGURE 1.
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An antenna 105, integral with the storage device 101, wirelessly receives
the 20 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 6 signal 1 11.
In alternative embodiments the antenna 105 is separate from the storage
device 101 and plugs into the storage device 101. The RF module 109
also has a media access control layer (13VIAC) 203. The MAC 203
cotro[s the flow of WUSB data packets between the host 103 and the

write sigiakIddepassasdte @ Wb ceftollerd F8aving andSBhows a
conversion layer 205 which extracts a write data USB protocol signal 115
frofigtren WitkSBeprofacollidrite lsigiralotit dtoTdpe deiecdatn df $B mpeetachivention.
signal 115 is then sent 10 to a microcontroller 117. Both the WUSB .
coRbrolferwiahé HoshaoB wndahe it uSBeoontrolEFIR B 2f wéctstoratjegram of
device 101 serve to convert between WUSB signals and standard USB
sidPfaRsotaeek lpyeIss tishm Fepifaeticns @6 tho ingersiasiohks Friideese, fsmory
the purposes of the present invention, WUSB can be described as an
ulFRRFRERERY Wird essleiem ariizedhshran el indhe ey ofsesptmband

should b least 7. GHz wide. For example, in the
anl'é easﬁyaét W?tign the user’s pocket for congenient portability.

A host 103 can transmit write data for storage by the storage device 101. The
host 103 can be any processing device that can be benefited by using external data
storage, such as a personal computer, camera, video camera, organizer, MP3 player or a
PDA. The host 103 includes a WUSB controller, RF module and antenna for producing
and sending 2 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 timé

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 1035, 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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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 20 127
Wireless USB devices. 7 In the present invention, rather than WUSB
signals, ultra-wideband (bandwidth 7 GHz) signals having other protocols
can be used. In such alternative embodiments, the WU SB controller 113
can more generally be referred to as a wireless protocol controller for
extfaetihblofe BrmesrrndBedshommisRirdieds Gt fiards styrage
translating one of the other protocaqls back into the wireless protocol. The
m 8?6%80}1(%0%&11&5’3 (I8 B 0HEABR EXFACEh laver 207 which extracts a

specific function from the USB protocol signal 115 (e.g. a function such as

write therglaga: e Sigaah 1.0 solidsiatememasyihL? ((eaehdaia figm

the solid-state memory 119, or get storage function). When the Tfunction is

awiie s LAMNARthe AR DRY asaireller blkeavarsiie WE e dald storage

121 of the USB protocol signal 115 following the write data command to

beawitien to the sold-siatamamesy (1 e JBicrosantiole dilffRERQE R ross the
memory management, decoding logical memory from the host 103 to

phatsicahmesndsy’ ofdhrisolid-state memory 119. The solid-state memory
119 is preferably non-volatile memory and can be flash memory

The WUSB protocol write signal 111 passes to a WUSB controller 113 having a
USB conversion layer 205 which extracts a write data USB protocol signal 115 from the
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.



15 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 | GB (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 20 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. 8 The microcontroller 117 then sends

the comprédBedrensty o' eme SofttateemBHeR saglasiine wdtbadtdartyidth
for storage. In an alternative embodiment, the encoder/decoder engine

127id IGEHetEBE MR iR IS e el b iteread Ametahelisronsiirmdingiments,
117thér{slbe§)é( enc%ﬂinﬁgsignal 5 115 into compressed data before reaching
the microcontroieY: SFd HEIARAT BEPEEhPsdetrediRg sy approprrigec!
knaw orithm. The encoder/decoder engine.127 can additionally have
R IR AL 5 8 4 e ARRRCES! S50

progue dif inleimats insehan, cmpodinent, the
s Progcr. iRt campression fomats, Lot
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15

solid-state memory 1 an be partitioned to separa ore data 10
having different compression formats. The large storage capacity and data

compressias allews 1601 2Y80eicE-A0 extraction layer 207 which extracts a
specific function from the USB protocol signal 115 (e.g. a function such as write the
data in the signal 115 to solid-state memory 119, read data from the solid-state memory
119, or get storage function). When the function is a write data 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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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 15 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-state 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 extraétion layer 207 of the

microcontroller 117 20 receives the data read request, it reads data 123
storSIHF IR Lamisidktcr s troanareseonpé s hrralitagiameayss 19
protocol signal 124 which passes to the WUSB controller 113. In

erfbodive t@fﬁ WthiCH §¥%8ta is stored in a compressed format, the

microcontroller 117 sends the compressed read data USB protocol signal

123 to thg . efeafgy/densdarenoing Lad R/ aecmression nothe tgad

data USB protocol signal 124. Alternatively, when the éncoder/decoder

engineAfhdsiosaledheineemibe Wl 2R contriler 113 and-ifencoding signal

microcontroller 117, the read data USB protocol signal 124 is

degemipsessasiabiardeavan the mickecpateliecddioldne USB conversion
layer 205 of the WUSB controller 113 translates the read 10 data USB

protocol signal 124 into a read data WUSB protocol signal 125 which is

sent The data can be compressed using any appropriate known algorithm. The
encoder/decoder engine 127 can additionally have an input for switching between
different compression algorithms to produce different 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—state. 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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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 to the 15 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 autheftication module 129 is coupled
to and controlled by the microcontroller 117. Access to the solid-state
mMERTORFE 19 Griraadiiy 'O e elatiens]gidth el b Rhrs 3 6ROV USB controller
provided that the biometrics-based authentication module 129
autfiénticates the identity of a user of the host 103. Access to the
solid-state memory 119 is denied to the host 103 otherwise. The

authenticgtiof madi. 12 % 40 e yeed. (o aiael sonidentardo dafa

stored on the storage device 101. It can also be use prevent a user

fromypsitingogoPryTofuad @Q%rggs%gg 898 ﬁ@ﬁéﬁ?o@o%l‘é‘{rgﬂrﬁggg@'ﬁ%

for it. In one embodiment, the biometrics-based authenticatio

128 iakidRsadhupbiering asnsesinaciiting data.fom 2 tmbaintQfenar

the user. Alternatively, other biometric 5 data can be used. Biometric data
carebe steradivethehiampdriaaidhentisationHnl 128;fecemparsaniitvuss
the acquired data. A power supply 133 and power management system
13barelsindwhandiiS biREbcontroller 117, the read data USB protocol signal 124 is

decompressed after leaving the microcontroller 117.

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 phyéical
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 to 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 coupled 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 11.9 is denied to the

host 103 otherwise. The authentication module 129 can be used to protect confidential
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1. Preferably the power supply 133 is portable and can bean alkaline

battery, a rechargeable battery or a button cell or a fuel cell, for example.

10 In a preferred embodiment, the storage device 101 is portable, and in

order to maximize its portability, power conservation is a consideration.

The power management system 135 monitors communications between

the host and the solid-state memory storage device 119. The power
management system 135 provides minimum power from the portable

power supply 133 when detecting no cobmunications between 15 the

host 103 and the solid-state memory storage device 101 and provides
méaRifntiRichenticibrigndsyistdie powarsuinyEd3vinerselatastfgom writing

communicatijons between the host 103 and the solid-state memory

st&%g&%iﬁeﬁc@%i@%wm#ﬂ@mmcg&ﬁaM%waa@'eﬁé?géaﬁw%e
b e e bl Rt e —
ly 133 20 | with_the st ice 101 for i d .. .
e B B e e A v B g e
alsgineldes,a InipgalBulln 3B mala e sonnacior AL WIICh.can. 15
frerl‘ e&aata % r%OCOﬁ

provide a wired connection 11 for transferring the writ pro
sighaldipafiomm heestdf3 i ig. microcontroller 117 and for
transferring the read data USB protocol signal 124 to the host 103. This is
useful if it is necessary to use the storage device 101 with another
electronié geweeswhithlix3eqdippeet with2 458t fsmale 13PerecmnectiaMGURE
not with

1. Preferably the power supply 133 is portable and can be an alkaline battery, a

rechargeable battery or a button cell or a fuel cell, for example.

In a preferred embodimeﬁt, the storage device 101 is portable, and in order to
maximize its portability, power éonservation is a consideration. The power
management system 135 monitors communications between the host and 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 ‘device 119. When the power supply 133 is
rechargeable, the power management system also manages recharg'mg-of the po‘wer
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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5 WUSB. In the above disclosure, rather than using the WUSB standard,
other wireless standards can be used so long as they are ultra-wideband
and particularly if they use the U NB standard encompassing the
frequency range from 3.1 GHz to 10.6 GHz. In the present invention, an
ultra-wideband signal is generally defined as a signal having an 10
ultra-wideband spectrum band at least 7.0 GHz wide. MCSLL 12 CLAIMS
1. A solid-state memory storage device for storing data from a host and for
transmitting the data to the host, the solidl-state memory storage device
comprising: a non-volatile solid-state memory for storing the data; 5 an RF
mé&ddrenwhich gidmetitdalds Hhtufretavidstznad WAteosighalbest éfzetd the
wirelessly from the host and outputs a wireless protocol write signal; a
WirERESSOBFSYSROl corifdite FRRVIE RS Ho tsediebnVeR RIntRIpEFIEHCH24 to the

converts the wireless protocol write signal into a first USB protocol write

sigfish! & infugiaPBtilt ihiUSReshsrtipEseohn ectarutficliTdaLival gnother
oA R £, SR PN R CARENE RSERP ORI Mt are
cwicaﬂons between the host
In the above disclosure, rather than using the WUSB standard, other wireless
standards can be used so long as they are ultra-wideband and particularly if they use the
UWB standard encompassing the frequency range from 3.1 GHz to 10.6 GHz. In the

present invention, an ultra-wideband signal is generally defined as a signal having an

ultra-wideband spectrum band at least 7.0 GHz wide.
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and the solid-state memory storage device, the power management
system providing minimum power from the portable power supply when

detecting no communications 15 between the host and the solid-state MCSLLP

memory storage device and providing maximum power from the portable
power supply when detecting communiéations between the host and the
solid-state memory storage device; a microcontroller having a function
layer for extracting a write command from the first or second
USB protocol write signal and, in response to the 20 write command,
ontroliingPlibShtRiny Braa tosgetesis ¢ imsinanestasr Sespadessmd for
protocol write signal to the non-volatile solid- state memory to store the
HABsting tomdaia taitbeshmgl- Shsohik iR mempivHdratge Ry SE P mpising:
the microcontroller alsg reads the data stored in the non-volatile
solid-staBRAHBS SRS Hin S o BN b ERR d#Beeived from the

host and gutputs either.a first USB protocol read signal to the wireless
protocc‘?l“c%%t’i’?)‘l’l%‘ﬁ%r"guf SRS SraRdEbRTRKls YA Ay e g atagratved

builet-in USB male-type connector, 5 and if the wireless protocol controller
P?élljégﬁflé tf&%ﬁ%@ﬁ?@t%@‘?@&d" LRSI PIRECEROIBELT SR8k rsion layer

also translat?s the first SB»Pr?to%ol read signal into a wireless protocol
read sigiaf- ©ss protocol controller having a protocol conversion layer which converts

the wireless protocol write signal into a first USB protocol write signal;

an integral built-in USB male-type connector which receives a second USB
protocol write signal non-wirelessly from the host;

a portable power supply; and

a power management system which monitors communications between the host
and the solid-state memory storage device, the power management system providing
minimum power from the portable power supply when detecting no communications
between the host and the solid-state memory storage device and providing maximum
power from the portable power supply when detecting communications between the
host and the solid-state memory storage device;

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

and wherein;
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and the RF module also modulates the first wireless protocol read signal

and outputs 10 an ultra-wideband read signal for wireless transmission to yicgpLp

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. 15 3. A solid-state memory dtbrage device according to claim 1

or claim 2, wherein the wireless protocol write signal is WUSB protocol

write sidpanitheconiteifss grotaeds dontatlletosd WS Boveitatiker sofidistia
USB conversion layer which extracts the first USB protocol write signal
fremanelvessBpr deot otadritensigpal regedvitieivoine ibs st atotolipiald either a first
signal is a WUSB protocol read signal. 20 4. A solid-state memory storage
UeBarefeeotdnad steanrhiptbeadists siairnloentivontedinpasgseananisBrizrotocol
integral with the solid-state memory storage device, which wirelessly
reedReeite eritisaebarte vt SRymals frope eeanssiitand wirelessly
transmits the ultra-wideband read signals to the host. MCSLLP 14 5. A
solid-stite indmbieltsr Ryl rlieendetisidrig i aie fret diRgpepinep! read
wherein the microcontroller performs memory management. 5 6. A )
SN sthte FREFRI SoSTiRN daVFE S8R CORIAEE I i ph & CRIPHg (ki ead signal

wherein )
into a wireless protocol read signal;

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

an ultra-wideband read 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.

3. A solid-state memory storage device according to claim 1 or claim 2, wherein
the wireless protocol write signal is WUSB protocol write signal, the wireless protocol
controller is a WUSB controller having a USB conversion layer which extracts the first
USB protocol write signal from the WUSB protocol write signal, and the wireless

protocol read signal is a WUSB protocol read signal.

4. 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 receives the ultra-wideband write signals from the host and wirelessly

transmits the ultra-wideband read signals to the host.
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the non-volatile solid-state memory has an NAND architecture. 7. A

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

wherein the non-volatile solid-state memory comprises at least 8SMB of =~ MCSLLP
non-volatile solid-state 10 memory storing data in compressed format and

the non-volatile memory storage devicelfurther comprises a built-in
encoder/decoder engine for compressing and decompressing the data. 8.

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

and 15 further comprising a biometrics-based authentication module
Soupled\terdidebetmnmetiedy syothgadicrivecrtrottingih ergip@cedisg idding wherein
non-volatile solid-state memory is granted to the host provided that the
Hiemetrieivacker aatfenticaxororioduleganthenticates the identity of a

user of the host and wherein access to the non-volatile solid-state memory

is denied to the host otherwise. 20 9. A solid-state memory storage device
according to claim 8, wherein the biometrics-based authentication module
frcluded soidnsiBisrnevensstofoLadquitherdendingdmathentegpibrgielainiveierein
user. MCSLLP 15 10. A solid-state memory storage device according to

Hisnererekinl spifsiasenrsmotditont SANJRrshEFewRsputer.

7. A solid-state memory storage device according to any preceding claim, wherein
the non-volatile solid-state memory comprises at least 8MB of non-volatile solid-state
memory storing data in compressed format and the non-volatile memory storage device
further comprises a built-in encoder/decoder engine for compressing and decompressing

the data.

8. 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 non-volatile solid-state memory is granted
to the host provided that the biometrics-based authentication module authenticates the
identity of a user of the host and wherein access to the non-volatile solid-state memory

is denied to the host otherwise.

9. A solid-state memory storage device according to claim 8, wherein the
biometrics-based authentication module includes a thumbprint sensor for acquiring data

from the thumbprint of the user.
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11. A solid-state memory storage device according to claim 1, wherein the
power 5 management system also manages recharging of the portable

power supply. 12. A solid-state memory storage according to claim 1, MCSLLP

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. 10 13. A method of using a solid-state memory storage device having
dthon-vblsilid-setidastaterynemmagy for storicg dhitg tramsmitteddiograingsyherein
and for transmitting the data to the host, the solid-state memory storage
teviestge amictsmnditenpuigireless or non- wireless transmission of data
between the solid-state memory storage device and the 15 host, wherein

if data is transmitted wirelessly between the solid-state memory storage
device and the host, the method comprises the steps of: receiving an
Uitra-witletodid b Widtaneinpial siorekesdty voaveohbsg destragulativigntio the power
ultra-wideband write signal by a physical protocol layer of an 20 RF
FaeRARe DS Aniatestephataias) ofrihs el cppvertingithe
wireless protocol write signal into a first USB protocol write signal by a
protocol conversion layer of a wireless protocol controller; and extracting

a write command from the first USB protocol write signal by a function
ditractiori PfetteednsRebe siviarrsnElinefesslaimd 18/hseciirthe portable power

command, o )
supply is selected from the group consisting of: an alkaline battery, a rechargeable

battery, a button cell and a fuel cell.

13. A method of using a solid-state memory storage device having a non-volatile
solid-state memory for storing data transmitted from a host and for transmitting the data
to the host, the solid-state memory storage device permitting either a wireless or non-
wireless transmission of data between the solid-state memory storage device and the
host,

wherein if data is transmitted wirelessly between the solid-state memory storage
device and the host, the method comprises 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;

converting the wireless protocol write signal into a first USB protocol write
signal by a protocol conversion layer of a wireless protocol controller; and

extracting a write command from the first USB protocol write signal by a

function extraction layer of a microcontroller and, in response to the write command,
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MCSLLP 16 controlling the writing of data extracted from the first USB
protocol write signal to the non-volatile solid-state memory by the
microcontroller to store the data in the non- volatile solid-state memory; ~ MCSLLP
reading the data stored in the non-volatile solid-state memory by the 5
microcontroller in response to a read cdfimand received from the host

and outputting from the microcontroller a first USB protocol read signal to
thetwilehesh protvoy ofohtrotieractad tatnththersirsiaBIBaswotd cvlitesignal to the
signal into a wireless protocol read signal by the protocol conversion layer
obtheolgiiddeodi prisadeolaotydite tha orimecardtillatitigsthee Wisedetsip tbroeo-
read signal by the RF module and outputting an ultra-wideband signal for
vateldesatshsigissiomenythe host. wherein if data is transmitted

non-wirelessly between the solid-state memory storage device and the

host, tHeadiathB datnpiosed iththeegrs wilptide pahd-slae corriausky s

protocol write signal from the host through an integral built-in USB
SO pE BB EESPOIS Hiisas sapHardtaseiivig A WAtbebashdPHOMting
the second USB protocol write signal and, in response to the write

Eiomirisot EoRaEs e wfiftthy OB Rapdo eltrsedetignahirtHis seEplfes progpcol

protocol write signal to the non-volatile solid-state
controller;

translating the first 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.

wherein if data is transmitted non-wirelessly between the solid-state memory
storage device and the host, the method comprises the steps of receiving a second USB
protocol write signal from the host through an integral built-in USB male-type
connector, the microcontroller extracting a write command from the second USB
protocol write signal and, in response to the write command, controls the writing of data
extracted from the second USB protocol write signal to the non-volatile solid-state
memory to store the data in the non-volatile solid-state memory; and

transferring a second USB protocol read signal to the host via the integral built-
in USB male-type connector;

and 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:
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memory to store the data in the non-volatile solid-state memory; and 20
transferring a second USB protocol read signal to the host via the integral
built- in USB male-type connector; and wherein the solid-state memory ~ MCSLLP
storage device further comprises a portable power supply and a power
management system, the power managément system further performing

the steps of: MCSLLP 17 a) monitoring communications between the host
ahd thensolithstteamemorsatstosdgevdevites by provddhrgsntidistatmnponey
from the portable power supply when detecting no communications
Betagedethechost and the solid-state memory storage device; and 5 ¢)
providing maximum power from the portable power supply when detecting
edmmutitaorsheveEh Rhwdidsearibethersotid tater mmplorykeordefecting no
device. 14. A method according to claim 13, wherein the ultra-wideband
spiRRUREsEoRsRpiBRey dsdiastandihe setit-are miteoryGtosies destheidind
according to claim 13 or claim 14, wherein the wireless protocol write

Signal R'aWHWS B\BrETREB NS Sigmdhatne uibisassiaternll coherofletersiag

WUSB controller having a USB conversion layer which extracts a USB
59W1W§ibﬂg{een the host and the solid-state memory storage device.

14. A method according to claim 13, wherein the ultra-wideband signal has a

frequency spectrum at least 7 GHz wide.

15. A method according to claim 13 or claim 14, 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.

16. A method according to any one of claims 13 to 15, wherein the setps of
receiving the ultra-wideband write signal wirelessly from the host and transmitting the
ultra-wideband read signalto the host both use an antenna which is integral with the

solid-state memory storage device.

17. A method according to any one of claims 13 to 16, further comprising a memory

management step performed by the microcontroller.
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from the WUSB protocol write signal, and the wireless protocol read signal
is a WUSB 15 protocol read signal. 16. A method according to any one of

claims 13 to 15, wherein the setps of receiving the ultra-wideband write  ycspp

signal wirelessly from the host and transmitting the ultra-wideband read
signalto the host both use an antenna ¥&hich is integral with the 20
solid-state memory storage device. 17. A method according to any one of
claims 13 to 16, further comprising a memory management step
performed by the microcontroller. MCSLLP 18 18. A method according to
18ny onfenbtlaiasch3dind @, auyereirfdagokd-Statd 7 nvératsip HegssaHANAND
architecture. 5 19. A method according to any one of claims 13 to 18,
nvmeseirhtsersdlidsirtachientany 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.

100 20.2metihdacsesdieiig tapjestelBiamindol Biovhorsihtiehe ifestate

solid-state memory storage device further comprises a biometrics-based
menhanitheaipisassddgast 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.

20. A method according to any one of claims 13 to 19, wherein the solid-state
memory storage device further comprises a biometrics-based authentication module
coupled to and controlled by the microcontroller, the method further comprising the
steps of:

a) granting the host access to the non-volatile solid-state memory when the
biometrics-based authentication module authenticates the identity of a user of the host;
and

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

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

21. A method according to claim 20, wherein the biometrics-based authentication

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



coupled to and controlled by the microcontroller, the method further
comprising the steps of. 15 a) granting the host access to the non-volatile
solid-state memory when the biometrics-based authentication module
authenticates the identity of a user of the host; and b) denying the access
to the non-volatile solid-state memory when the biometrics- based
authentication module cannot authenticate the identity of a user of the
T0st. 20 RA¢thddnethediaceotdingre dalmind | Iiveldinvtherein the host is a personal
biometrics-based authentication module includes a thumbprint sensor for
aeqpicsrg data from the thumbprint of the user. PMCSLLP 19 22. A

method according to any one of claims 13 to 21, wherein the host is a

personal computer. 23. A method according to claim 13, wherein the a

power management system also 5 manages recharging of the portable

Tower supgiyo@dconmdisthtiickigotdingher Grathe BDAWsE AN aRem also
power supply is selected from the group consisting of: an alkaline battery,
aaechangebbigihatéic avtabbnreatcnnwrl Yuel cell.

MCSLLP

24. A method 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.



